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Series preface

Since the successful first edition of Clinical Pain Manage-
ment was published in 2002, the evidence base in many
areas of pain medicine has changed substantially, thus
creating the need for this second edition. We have
retained the central ethos of the first volume in that we
have continued to provide comprehensive coverage of
pain medicine, with the text geared predominantly to the
requirements of those training and practicing in pain
medicine and related specialties. The emphasis continues
to be on delivering this coverage in a format that is easily
accessed and digested by the busy clinician in practice.

As before, Clinical Pain Management comprises four
volumes. The first three cover the main disciplines of acute,
chronic, and cancer pain management, and the fourth
volume covers the practical aspects of clinical practice and
research. The four volumes can be used independently,
while together they give readers all they need to know to
deliver a successful pain management service.

Of the 161 chapters in the four volumes, almost a third
are brand new to this edition while the chapters that have
been retained have been completely revised, in many cases
under new authorship. This degree of change reflects
ongoing progress in this broad field, where research and
development provide a rapidly evolving evidence base.
The international flavor of Clinical Pain Management
remains an important feature, and perusal of the
contributor pages will reveal that authors and editors
are drawn from a total of 16 countries.

A particularly popular aspect of the first edition was the
practice of including a system of simple evidence scoring
in most of the chapters. This enables the reader to
understand quickly the strength of evidence which
supports a particular therapeutic statement or recom-
mendation. This has been retained for the first three
volumes, where appropriate. We have, however, improved
the system used for scoring evidence from a three point
scale used in the first edition and adopted the five point
Bandolier system which is in widespread use and will be
instantly familiar to many readers (www.jr2.ox.ac.uk/
bandolier/band6/b6-5.html).

We have also retained the practice of asking authors to
highlight the key references in each chapter. Following
feedback from our readers we have added two new
features for this edition: first, there are key learning
points at the head of each chapter summarizing the
most salient points within the chapter; and second, the
series is accompanied by a companion website with
downloadable figures.

This project would not have been possible without the
hard work and commitment of the chapter authors and
we are deeply indebted to all of them for their
contributions. The volume editors have done a sterling
job in diligently editing a large number of chapters, and to
them we are also most grateful. Any project of this
magnitude would be impossible without substantial
support from the publishers – in particular we would
like to acknowledge our debt to Jo Koster and Zelah
Pengilley at Hodder. They have delivered the project on a
tight deadline and ensured that a large number of authors
and editors were kept gently, but firmly, ‘‘on track.’’

Andrew SC Rice, Douglas Justins, Toby Newton-John,
Richard F Howard, Christine A Miaskowski

London, Newcastle, and San Francisco

I would also like to add my personal thanks to the Series
Editors who have given their time generously and made
invaluable contributions through the whole editorial
process from the very outset of discussions regarding a
second edition in deciding upon the content of each
volume and in selecting Volume Editors. More recently,
they have provided an important second view in the
consideration of all submitted chapters, not to mention
stepping in and assisting with first edits where needed.
The timely completion of the second edition would not
have been possible without this invaluable input.

Andrew SC Rice
Lead Editor

www.jr2.ox.ac.uk/bandolier/band6/b6-5.html
www.jr2.ox.ac.uk/bandolier/band6/b6-5.html
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Introduction to Clinical Pain Management:
Cancer Pain

In the public mind, and often the professional mind too, cancer is perceived to be an especially painful disease. Worldwide,
cancer is becoming more common as western populations age and those of developing countries live long enough to enter
the peak years of cancer risk. For these reasons, it was decided to devote a volume of this textbook of pain to the
management of cancer-related pain, now extensively revised and updated for this second edition.

It is over 20 years since the analgesic ladder of the World Health Organization placed opioids at the heart of cancer pain
management, but too many clinicians still lack confidence in the use of this family of drugs and too many countries lack
adequate access to them. This edition examines both issues, but starts with the fundamentals of the pathophysiology of
cancer pain and the clinical realities of its epidemiology and diagnostic patterns. Since the first edition, the contribution of
genetic variation to the individuality of analgesic and adverse responses to opioids has been increasingly recognized and
new material in this area has been included. Other topics in which understanding has advanced are the control of
neuropathic pain, often so challenging, and the pharmacology of nonsteroidal anti-inflammatory drugs and, again, these
are the subjects of new chapters.

This volume has always recognized that cancer pain is more than a reflection of physical damage from malignancy and
the second edition strengthens its coverage of the recognition and management of the psychological dimensions of pain. It
has also updated its attention to the broad sweep of issues that arise in the management of malignancy-related pain, from
ethics to the use of complementary therapies.

Certain groups of cancer patients have special needs, and here we consider not only children, the elderly, and those with
a history of substance abuse, but also include the growing numbers of people who have survived cancer yet are living with
the painful sequelae of the disease and its treatment. The reality of cancer pain control is that most of it is conducted in the
home because that is where most patients wish to be, and the unique challenges that this presents are addressed from both
UK and US perspectives. However, it must be remembered that pain is only one of many symptoms that can arise from
cancer, and very many people who contract the disease will still die of it. Accordingly, this volume includes consideration
of pain therapy in those who are dying and briefly describes the management of key symptoms other than pain.

The last 40 years have seen major strides in the control of cancer pain and advances continue to be made. As in the first
edition, the editors hope that this book may be a help to clinicians in relieving their cancer patients’ pain, but we hope also
that a third edition will require equally far-reaching revision in order to do justice to the further progress that will by then
have been made in bringing relief to the lives of the many thousands of our fellow citizens with cancer.

Nigel Sykes, Michael I Bennett, and Chun-Su Yuan
London, Lancaster, and Chicago
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How to use this book

SPECIAL FEATURES

The four volumes of Clinical Pain Management incorporate the following special features to aid the readers’ understanding
and navigation of the text.

Key learning points

Each chapter opens with a set of key learning points which provide readers with an overview of the most salient points
within the chapter.

Cross-references

Throughout the chapters in this volume you will find cross-references to chapters in other volumes in the Clinical Pain
Management series. Each cross-reference will indicate the volume in which the chapter referred to is to be found.

Evidence scoring

In chapters where recommendations for surgical, medical, psychological, and complementary treatment and diagnostic
tests are presented, the quality of evidence supporting authors’ statements relating to clinical interventions, or the papers
themselves, are graded following the Oxford Bandolier system by insertion of the following symbols into the text:

[I] Strong evidence from at least one published systematic review of multiple well-designed randomized controlled
trials

[II] Strong evidence from at least one published properly designed randomized controlled trial of appropriate size
and in an appropriate clinical setting

[III] Evidence from published well-designed trials without randomization, single group pre-post, cohort, time series,
or matched case-controlled studies

[IV] Evidence from well-designed non-experimental studies from more than one center or research group
[V] Opinions of respected authorities, based on clinical evidence, descriptive studies or reports of expert consensus

committees.
Oxford Bandolier system used by kind permission of Bandolier: www.jr2.ox.ac.uk/Bandolier

Where no grade is inserted, the quality of supporting evidence, if any exists, is of low grade only (e.g. case reports, clinical
experience, etc).

Other textbooks devoted to the subject of pain include a tremendous amount of anecdotal and personal recom-
mendations, and it is often difficult to distinguish these from those with an established evidence base. This text is thus
unique in allowing the reader the opportunity to do this with confidence.

www.jr2.ox.ac.uk/Bandolier


Reference annotation

The reference lists are annotated with asterisks, where appropriate, to guide readers to key primary papers, major review
articles (which contain extensive reference lists), and clinical guidelines. We hope that this feature will render extensive lists
of references more useful to the reader and will help to encourage self-directed learning among both trainees and
practicing physicians.

A NOTE ON DRUG NAMES

The authors have used the international nonproprietary name (INN) for drugs where possible. If the INN name differs
from the US or UK name, authors have used the INN name followed by the US and/or UK name in brackets on first use
within a chapter.
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Abbreviations

1-Oct octamer transcription factor-1

6-MNA 6-methoxy, 2-naphtylactic acid

[131I]MIBG [131]iodine-metaiodobenylguanidine

ACGME Accreditation Council for Graduate Medical

Education

ACS anorexia cachexia syndrome

ACTH adrenocorticotropic hormone

ADH antidiuretic hormone

AIDS acquired immunodeficiency syndrome

AMPA alpha-amino-3-hydroxy-5-methylisoxazole-

4-proprionic acid

AO accountable officer

APA American Psychiatric Association

APC adenomatous polyposis coli

APS American Pain Society

ARF acute renal failure

Asp aspartic acid

ATC around-the-clock

BCAA branched chain amino acids

BPI Brief Pain Inventory

BPN brachial plexus neuropathy

CAM Confusion Assessment Method; or

complementary and alternative medicine

CAS colored analog scale

CBT cognitive-behavioral therapy

CCK cholecystokinin

CD controlled drug

CGRP calcitonin gene-related peptide

CI continuous infusion

CIBP cancer-induced bone pain

CIPN chemotherapy-induced peripheral

neuropathy

Cl clearance

CM complementary medicine

CNS central nervous system; or clinical nurse

specialist

COMT catechol-O-methyltransferase

COPD chronic obstructive pulmonary disease

COX cyclooxygenase

COX-2 cyclooxygenase-2

CR controlled release

CRP C-reactive protein

CRPS complex regional pain syndrome

CRS categorical-rated scale

CSDD Cornell scale for depression in dementia

CSF cerebrospinal fluid

CT computed tomography

DBS deep brain stimulation

DCOH dimerization cofactor of HNF1a
DH Department of Health

DIEP deep inferior epigastic perforator

DNA deoxyribonucleic acid

DREZ dorsal root entry zone

DRG dorsal root ganglion

DRS Delirium Rating Scale; or Disability

Rating Scale

DSM Diagnostic and Statistical Manual of Mental

Disorders

DSM-IV Diagnostic and statistical manual for mental

disorders, vol. IV

DU duodenal ulcer

DUI driving under influence

EAPC European Association for Palliative Care

ECG electrocardiogram

ECOG Eastern Cooperative Oncology Group

ECS-CP Edmonton Classification System for

Cancer Pain

EDTMP ethylene diamine tetraline tetramethyline

phosphonic acid

EEG electroencephalogram

ELNEC End-of-Life Nursing Education Consortium

EMLA eutectic mixture of local anesthetics

EORTC European Organization for Research and

Treatment of Cancer

EPA eicosapentaenoic acid

ERCP endoscopic retrograde

cholangiopancreatography

ESAS Edmonton Symptom Assessment System

ET endothelin

FAS facial affective scale

FBSS failed back surgery syndrome

FBT fentanyl buccal tablet



FNSS failed neck surgery syndrome

FPS faces pain scale

FSH follicle-stimulating hormone

GABA gamma-aminobutyric acid

GI gastrointestinal

GP general practitioner

GU gastric ulcer

HADS Hospital Anxiety and Depression Scale

HCT home care team

HIV human immunodeficiency virus

HNF1a hepatic nuclear factor-1a

IAHPC International Association for Hospice and

Palliative Care

IAPC Indian Association of Palliative Care

IASP International Association for the Study of

Pain

ICBN intercostobrachial nerve

INCB International Narcotics Control Board

IOELC International Observatory on End of Life

Care

IRM immediate release morphine

ISCD International Statistical Classification of

Diseases

i.v. intravenous

LAS linear analog scale

LC locus ceruleus

LH luteinizing hormone

LMF lipid-mobilizing factors

LOX lipoxygenase

LTC long-term care

M3G morphine-3-glucuronide

M6G morphine-6-glucuronide

MBS motor cortex stimulation

MDACC MD Anderson Cancer Center

MDAS Memorial Delirium Assessment Scale

MECC Middle East Cancer Consortium

MEDAL Multinational Etoricoxib and Diclofenac

Arthritis Long-term

MMAS Marañón’s Myoclonus Assessment Scale

MMSE Mini-Mental State Examination

MPQ McGill Pain Questionnaire

MR magnetic resonance

MRI magnetic resonance imaging

MSAS 10–18 Memorial Symptom Assessment

Scale 10–18

MST morphine sulfate tablets

NCCN National Comprehensive Cancer Network

NCIC-CTC National Cancer Institute common toxicity

criteria

NCPB neurolytic celiac plexus block

NGO Non-Government Organization

NHS National Health Service

NICE National Institute for Health and Clinical

Excellence

NIH National Institutes of Health

NK1 neurokinin 1

NMDA N-methyl-D-aspartic acid

NNH number needed to harm

NNPC Neighbourhood Network in Palliative Care

NNT number needed to treat

NPY neuropeptide Y

NRPS nurse-reported pain score

NRS numerical rating scale

NSAID nonsteroidal anti-inflammatory drug

NSCLC nonsmall cell lung cancer

OAF osteoclast-activating factor

OD organizational development

ONC oncologist

ONT opioid neurotoxicity

OPG osteoprotogerin

OTFC oral transmucosal fentanyl citrate

PAG periaqueductal gray

PAINAD pain assessment in advanced dementia

PBCSP postbreast cancer surgery pain

PC palliative care

PCA patient-controlled analgesia

PCP primary care physicians

PCT palliative care team; or primary

care trust

PD pharmacodynamic

PET positron emission tomography

PGG2 prostaglandin G2

PHN postherpetic neuralgia

PK pharmacokinetic

PLA2 phospholipase-A2

PMF protein-mobilizing factors

PMI pain management inventory

PMPS postmastectomy pain syndrome

PNS peripheral nervous system

POX peroxidase

PPI protein-pump inhibitor

pps pulses per second

PPSG Pain and Policy Study Group

PSA prostate specific antigen

PTHrP parathyroid hormone-related peptide

PVG/PAG periventricular and periaqueductal gray

matter

QST quantitative sensory testing

RAGE Radiotherapy Action Group Exposure

RCT randomized controlled trial

REM rapid eye movement

rESS revised Edmonton Staging System

RF radiofrequency lesioning

RR relative risk
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KEY LEARNING POINTS

� Cancer pain is a mixed mechanism pain.
� It is unique from other pain states in terms of timing,

evolution, and complexity.
� Animal models suggest that cancer pain has unique

features.
� There are few cancer-induced visceral pain models.

� There is a different sequence of neurotransmitters/

receptors/intracellular mechanisms in cancer pain.
� Clinical therapies suggest common end pathways/

receptor activation.
� Current translation of therapies from noncancer to cancer

pain, in future may target specific cancer-pain targets.

INTRODUCTION

Cancer pain is often labelled as a ‘‘mixed mechanism’’
pain, not easily classified into distinct and discrete etiol-
ogy or mechanisms. The essential mixed mechanism
present in cancer pain may account for some of its unique
characteristics. It can only rarely be classified and treated
as a pure or exclusive neuropathic or nociceptive pain.1 In
addition, unlike the majority of other pain syndromes,
cancer pain is subjected to an ever-changing palate with
influences from treatments, the cancer, and time. Thus
the changing nature of cancer pain requires the clinician
to constantly reassess and reevaluate the new and com-
pound features of the pain. In addition to the nociceptive
element of the pain experience, the patient will have
complex psychological, spiritual, emotional, and be-
havioral interpretations of the pain and the meaning of
the total pain experience.2

Cancer pain is no different from other pain states in
many respects. Nociceptive inputs are transmitted by the
same Ad and C fibers, via the same receptors and trans-
duction mechanisms as in other pain states whether acute
or chronic, heat, chemical, ischemia, or pressure.3, 4 All
inputs are modulated in the dorsal horn, by which stage it
is the interaction and modulation of the afferent inputs,
intraneuronal and descending pathways that influence
that final output, rather than the clinical diagnosis at the
primary afferent,5, 6, 7 Higher-center interactions, mod-
ulation, relay, and output are again the same in cancer as
in other chronic or acute pain syndromes.8, 9 Given the
identical pathways, neurotransmitters, and receptors one
could ask, is cancer pain a unique pain state requiring
different treatments or a merely an extension of more
discrete pain syndromes?

Clinical surveys and classifications would suggest
there are uniting features of cancer pain and other pain



syndromes. Thus, in noncancer pains neuropathic fea-
tures could be described as being more or less pre-
dominant in the overall pain state.1, 10 In a large series of
cancer patients, a similar finding of varying pre-
dominance of neuropathic features was found.11 There is
evidence clinically that drugs effective in noncancer
pain states, such as opioids, are effective in cancer pain
states.12, 13, 14, 15 The efficacy may be determined rather by
the underlying balance of neuronal excitation (inflam-
matory versus somatic versus neuropathic) rather than
the clinical diagnosis. Thus, opioids are reported to be less
effective in neuropathic pain than in inflammatory pain,
regardless of whether the neuropathic element is caused
by a viral deafferentation, surgical transaction, che-
motherapy induced, or by direct neuronal destruction by
cancer.16, 17 This would suggest cancer pain is not a
‘‘unique pain state,’’ rather an extension of other pain
syndromes and therefore models of noncancer neuro-
pathy, inflammation, and visceral pain would have rele-
vance in dissecting the mechanisms in cancer pain.
Furthermore, it would suggest that drugs effective in
noncancer pain states might be applicable and relevant to
cancer pain states. Indeed clinically this is what occurs,
with extrapolation from noncancer to cancer.

However, more recent work on chemotherapy-induced
neuropathy (which may be considered to be a cancer pain,
as it arises out of the treatment of cancer, and it is unclear
what role residual or prior presence of cancer pain has) or
cancer-induced bone pain may suggest that cancer
pain should be considered as the unique pain syndrome.18,
19, 20 It could be argued that as cancer and the attendant
treatments result in mixed pain mechanisms, the resulting
neuronal and higher-center stimulation induces a com-
plexity and ‘‘chaos’’ and so produces a unique state.
Although fundamentally built from more pure pain states,
it evolves to become a pain state in its own right. In the
same way as a bract is in essence a simple flower, it is far
removed from a complex rose. Although in essence both
are flowers, and the resulting evolution, expression,
interdependence have made them unique and the out-
come will be determined by a multitude of factors. Thus,
while in concept they are similar and from the same
beginnings, the outcome and features are unique. In a
similar way, viral deafferentation pain, such as in herpes
zoster, may appear to be the same as paclitaxel (taxol)-
chemotherapy induced pain, both reporting similar clin-
ical features and intensity, the mechanisms, treatment,
consequences, and impact are different.21, 22

This chapter will explore in more depth the pathophy-
siology of cancer-induced neuropathic, somatic, and visc-
eral pain. Other chapters will deal in more depth with some
aspects, such as the physiology of neuropathic pain, and in
the consequent treatment of cancer and noncancer pain
(see Chapter 1, Applied physiology: neuropathic pain;
Chapter 2, Applied physiology: persistent musculoskeletal
pain; and Chapter 3, Applied physiology: persistent visceral
pain in the Chronic Pain volume of this series). Over the

past 40 years, there has been an explosion in the level of
knowledge and understanding of the neuronal mechanisms
and pathways involved in nociception. From the early
hypothesis of the ‘‘gate theory,’’ through to the growing
understanding of the complex modulatory role of the
higher central nervous system (CNS) centers in the
expression of pain and suffering, the majority of work is in
noncancer, either clinically or in animal models. The use of
specific models to explore the nature and complexity of
cancer pain is relatively new, and in comparison to non-
cancer pain is poorly understood. Where possible, cancer
models will be discussed, although often extrapolations
from noncancer have been needed.

PATHOPHYSIOLOGY OF CANCER-INDUCED
SOMATIC PAIN

There are few animal models of cancer-induced somatic
or nociceptive pain. Until recently, many cancer models of
pain required the systemic injection of cancer cells, which
resulted in ill and weakened animals, with a variety of
nociceptive behaviors. It was difficult to dissect out the
mechanism and natural progression of pain, and harder
to evaluation drug efficacy. Recently, models of cancer-
induced bone pain were developed that allowed growth of
a cancer in a predetermined place (in or around a bone),
in a fundamentally well animal. The models are all
reproducible, consistent, and appear to parallel aspects of
the clinical situation. From these models, investigations
into the mechanisms (peripheral and central) of the
pathophysiology have revealed startling results. These
models will be discussed as an example of somatic pain,
illustrating the complexity and uniqueness of cancer pain.

Bone pain arising from metastatic carcinoma or pri-
mary sarcoma is a common sequela of disease progres-
sion. Pain has been reported to occur in up to 80 percent
of cases of metastatic bone disease and correlates with
reduced quality of life, increased depression, and reduced
performance status.23, 24 Cancer-induced bone pain
(CIBP) is a clinical problem with reports of 50–90 percent
of patients attending either outpatient pain clinics or
requiring hospice admission reporting pain on move-
ment.25, 26, 27 Schwei et al.28 reported a method of local
infusion of cancer (osteosarcoma cells) into a single bone
of a mouse. They demonstrated that this method resulted
in localized bone pain in a systemically well animal and
for the first time provided a model to investigate the
pathophysiology of CIBP. The osteosarcoma cells were
prepared and infused directly into the medulla of a mouse
femur (media injection for the sham groups). Over the
subsequent 21 days, the animals were well, but from day
14 onwards demonstrated increasing severe pain be-
haviors. These were quantified according to limp on
walking, flinching or vocalization on palpation, with-
drawal threshold to punctate mechanical pressure (von
Frey filaments), and spontaneous licking and flinching.
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These pain behaviors are taken as correlates of human
movement-induced pain, point tenderness, tonic (back-
ground) pain, and spontaneous pain, respectively. The
animals receiving the intramedullary injection of the sar-
coma cells displayed progressively severe nocifensive beha-
vior which correlated with the degree of bone destruction.
The sham-operated animals showed no signs of pain
behavior. In this early model, the bone was not plugged and
a local escape (but not distant metastases) were noted. The
bone progressed from normal to pathological fracture and
the destruction could be graded on x-ray.28

Since 1999, several models using the same principle of
local infusion have been described, although now uni-
formly the bone is plugged after infusion. Models include
rat breast carcinoma (MRMT-1 cell line) injection into the
tibia, fibrosarcoma, melanoma, adenocarcinoma, prostate
cancer within the humerus or femur of mice.29, 30, 31 In
all models, the development parallels the clinical situation
with progessive bone destruction (Figure 1.1), leading to
pathological fracture, accompanying progressive limping,
guarding, spontaneous flinching, reduced thresholds to
mechanical or cooling stimulus (secondary allodynia).19, 28

One main difference is the lack of nonpainful metastases,
which is a common clinical finding and a situation
that may reveal much about the inhibitory controls
governing CIBP.

CIBP has been investigated by numerous groups and
reveals an interaction between peripheral activation and
dorsal horn alterations. In the periphery, tumors invading
the medullary space of the bone actively alter the milieu,
the normal osteoclast/osteoblast balance, and activate the
nociceptive primary afferents via the release of a host of
growth factors (such as nerve growth factor, granulocyte
colony-stimulating factor), cytokines (such as tumor
necrosis factor (TNF)), interleukins (IL)-1, IL-6, che-
mokines, prostanoids, endothelins and others,32, 33 and
protons (H1), which reduces the surrounding pH to 5 or
below.34 Invading tumors also elicit a vigorous immune
response, albeit ineffective at obliterating the cancer. The
invasion of active T cells, macrophages, and natural killer
cells adds an inflammatory dimension to the primary
afferent activation and interaction.35 Endothelins (ET) are
involved in tumor cell signal transduction, mitogenesis,
endothelial growth, and angiogenesis and inflammation
and promote pain behaviors when applied to the sciatic
nerve via activation of the ET receptors on primary
afferents.36, 37, 38 A mouse model, in which osteolytic
connective tissue carcinoma was injected into and on to
the calcaneous bone, demonstrated peak pain behaviors
found on day ten which correlated with an increase in ET-
1 secretion. Furthermore, a blockade of the ETA receptor
reduced nociceptive behavior.39 In humans, prostate
carcinoma has been shown to express high levels of
endothelins, the plasma level of which correlates with the
severity of pain.40, 41

However, as the tumor continues to grow and osteo-
clasts continue to destroy bone, primary afferents will be

destroyed. The tumor may entrap, compress, invade,
cause neuronal ischemia, or destroy by direct proteolysis.
This will cause direct activation of the primary afferent
and ‘‘neuropathic’’ pain. This process has been observed
in the murine model of osteosarcoma CIBP.42 The
alterations within damaged peripheral nerves and the
subsequent dorsal horn and higher center changes have
been discussed in more detail elsewhere. In CIBP primary
and secondary peripheral hyperalgesia, characterized by
reduced thresholds (to mechanical, thermal, and dynamic
stimuli), increased receptive field size and increased area
of sensitivity have been demonstrated.43

The features of the dorsal horn alteration continue to
display a mixture of inflammatory and neuropathic sti-
muli, resulting in a unique feature. Dynorphin receptors, a
prohyperalgesic peptide, were observed to be upregulated
in CIBP, neuropathy, and inflammation;44 however,
expected proinflammatory changes such as upregulation
of calcitonin gene-related peptide (CGRP), or proneuro-
pathic changes, such as increased neuropeptide Y (NPY),
were not.45, 46 The increased expression of c-fos and
internalization of substance P (SP)–neurokinin 1 (NK1)
receptor complex after noxious stimuli in advanced CIBP
demonstrate central sensitization.47 Furthermore, response
to drugs also demonstrate a mixed or unique picture. The
dorsal horn neuronal response to CIBP is also unique, with
the expected excitation of wide-dynamic neurones (WDR)
in the deep lamina, but in addition there appears to be an
increase in lamina I WDR neurones.19, 48 This alteration in
WDR from 25 to 50 percent of lamina I neuronal com-
position may be recruitment of silent neurones or an
excitation and alteration in nociceptive specific neurones.49

The unique nature of CIBP continues in the response to
drugs, such as morphine and gabapentin. Morphine is
effective in attenuating dorsal horn neuronal response and
behavior, to a similar degree as in inflammation;50 how-
ever, other models suggest less responsiveness.51 Gaba-
pentin is used clinically in neuropathy and in CIBP it
attenuates behavioral responses and normalizes the dorsal
horn responses.52

CIBP has been clinically classified as a somatic noci-
ceptive pain, however work from animal models suggests
a more complex picture. While there is undoubtedly
inflammatory stimuli within the bone, and corresponding
responses within primary afferents and dorsal horn, there
is a significant primary afferent destruction/compression
resulting in neuropathic elements. The resultant dorsal
horn response is unique.

PATHOPHYSIOLOGY OF CANCER-INDUCED
NEUROPATHIC PAIN

Neuropathic pain, defined as pain initiated or caused by a
primary lesion or dysfunction in the nervous system, is
often difficult to manage and poses significant clinical
challenges. Although the exact prevalence of neuropathic
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pain in cancer patients remains unknown, it is predicted
that at least 15–20 percent of patients are likely to suffer
from neuropathic pain during the course of the disease,
and an even higher population at advanced stages of the
disease. Intractable pain can have a detrimental impact on
the overall quality of life; it impairs the patient’s ability to
perform daily functions, as well as their ability to cope

with the disease, further adding to the anxiety, worry, and
stress of the afflicted patient and family. This highlights
the need for a thorough understanding of the complex
cancer syndrome, characteristic of pain symptoms,
mechanisms, and treatment options by the health prac-
titioner, and attempts should be made to offer support
wherever needed.
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Figure 1.1 The pathological changes that occur within a bone with osteoclast activation secondary to cancer cells. (a) Scanning

electron microscope picture of normal trabeculae bone; (b) the arrows indicate the activation of osteoclasts, the loss of smooth

trabeculation (R) and bone mass. (b) The femur had been injected with MRMT-1 breast cancer cells 12 days previously. (c) The femur at

day 21 after MRMT-1 injection has fractured. The bone can be seen to be extensively destroyed, but also new bone remodelling has

occurred. (d) The development of mechanical hyperalgesia over time after intratibial injection of MRMT-1. The graph illustrates the

withdrawal of the ipsilateral hindpaw to a nonnoxious stimuli (von Frey hair 5 g). In normal (sham-injected animals) the baseline does

not vary as the stimuli continue to be nonnoxious; however, in the MRMT-1-injected animals, the percentage of withdrawals increases

from day nine. This correlates with bone destruction as seen in (b) and (c), and from other work (not shown) with alterations in the

dorsal horn.

6 ] PART I GENERAL CONSIDERATIONS



Whether due to malignant or nonmalignant origin,
neuropathic pain presents with complex multiple symp-
toms which include a combination of positive and
negative signs, such as sensory loss (numbness), sponta-
neous pain, allodynia, hyperalgesia, and paresthesia.10,
53, 54 Some of these potential mechanisms have been best
studied in animal models involving partial nerve injuries
(e.g. sciatic nerve ligation, infraorbital nerve injury), viral
infection (varicella zoster virus-induced postherpetic
neuralgia (PHN)), systemic chemical injection (strepto-
zocin-induced diabetic neuropathy). However, the avail-
ability of cancer-induced models of neuropathy remain
limited (see below under Models of cancer-related neu-
ropathic pain).

Neuropathic pain in cancer patients may arise as a
result of physical compression of the nerve by the growing
tumor or through direct infiltration into the nerve. The
spread of colon cancer into the pelvis, for example, may
compress the nerve innervating the legs or pelvic struc-
tures. Neuropathy may also result secondary to a change
in tissue pH (acidosis) or the release of chemical algogens
by the tumor, either in areas surrounding the nerve or
directly in the nerve itself following tumor infiltration.
Paradoxically, neuropathy can also arise as a consequence
of cancer-directed therapy, from use of agents with
neurotoxic side-effect profiles causing chemical nerve
damage. Drugs such as paclitaxel, vincristine, and cis-
platin have been widely reported to produce sensory
neuropathies, evoking tingling sensations, paresthesias, or
numbness in the distal extremities consistent with a
glove-and-stocking distribution. In a phase I trial,
patients receiving paclitaxel – a plant alkaloid known to
produce cytotoxicity through effects on microtubule
aggregation – developed symptoms of neuropathy as early
as one to three days following treatment.55 Neurophy-
siological examination and nerve biopsies often reveal
evidence for axonal degeneration, nerve fiber loss, and
demyelination.56 Additionally, surgical interventions
involving removal of malignant tumors (e.g. mastectomy,
thoracotomy) will commonly result in nerve trauma and
deafferentation pain. Patients undergoing mastectomy
report a constellation of symptoms, including pain or
discomfort in the chest wall, surgical scar, upper arm, and
shoulder, which may be suggestive of intercostobrachial
nerve damage. Phantom breast tactile sensations may also
occur. Finally, radiation-induced fibrosis can injure per-
ipheral nerves (e.g. fibrosis of brachial plexus) causing
chronic neuropathic pain that begins months to years
following treatment. In debilitated patients, PHN is also a
common finding.

MODELS OF CANCER-RELATED NEUROPATHIC
PAIN

Despite the existence of a wide range of rodent neuro-
pathy models, there only exist a limited number of animal

models involving cancer-related nerve damage. Of these,
the most widely studied models involve the use of chemo-
therapy agents (e.g. paclitaxel) and the inoculation of
tumor cells adjacent to peripheral nerves. The different
models vary in the use of animal species, tumor types
(e.g. sarcoma, mammary carcinoma), choice of chemo-
therapy agent (e.g. paclitaxel, cisplatin), and tumor
inoculation sites (e.g. hindpaw, thigh muscle). One
limitation in developing a cancer-induced neuropathy
model relates to the technical difficulty in achieving
reproducible tumor confinement, preventing its spread to
multiple organs, which may otherwise result in a severely
ill animal precluding the quantitative assessment of pain.
Although the originating source of pain may differ
between malignant (e.g. tumor compression) and non-
malignant neuropathic pains (diabetic neuropathy), the
mechanisms and neural pathways involved in the gen-
eration of the pain state are essentially similar and as
such, much of the underlying pathology can be inferred
from mechanisms operating in nonmalignant neuro-
pathic pain.

Various mouse models of cancer have been developed
that involve the inoculation of murine tumor cells into the
hindpaw or the thigh of mice (e.g. squamous cell carci-
noma; hepatocarcinoma cells).57, 58 Spontaneous pain
behavior, heat hyperalgesia, and/or mechanical allodynia
are readily induced in these models following foot inocu-
lation over varying time courses. In the case of mice
injected with the squamous cell carcinoma, pain behaviors
displayed an early onset (one to three days after inocula-
tion); however, over 60 percent of mice died within 16 days
of surgery and metastasis to the lung was apparent.57

Despite the tumor progression, there was no sign of tumor
infiltration into the nerve, although plantar nerves were
clearly encapsulated by tumor cells.57 The relative con-
tribution of neuropathic damage to the pain behaviors of
these mice remains to be studied; however, it would appear
that substantial compression of nerves following tumor
progression is likely to result in a degree of nerve damage.
Other models include inoculation of Meth-A sarcoma cells
to the vicinity of the mouse sciatic nerve, which results in
the growth of a tumor mass embedding the nerve.18 Pain
behaviors reach a maximum by three weeks post-inocula-
tion, at a time when clear histological signs of nerve damage
can be identified. Further immunohistochemical analysis
revealed enhanced spinal expression of c-fos (a marker of
neuronal activation) and neuropeptides (e.g. substance P,
CGRP, dynorphin A), indicating enhanced pain transmis-
sion within nociceptive circuits, consistent with behavioral
findings.59 The implantation of mammary adenocarcinoma
cells adjacent to the sciatic nerve similarly produces pain
behaviors in mice for seven days.60 In both these animal
models, there is a gradual decline of pain behaviors and
subsequent appearance of hyposensitivity, which may, in
part, correspond to progressive motor paralysis in the
animals. Evidence for nerve damage and neural infiltration
of immune and malignant cells (with mild edema) would
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suggest the involvement of neuropathic, as well as inflam-
matory processes in cancer-induced pain, highlighting the
complex pathology of this condition.

The last decade has seen the introduction of a growing
number of animal models of sensory neuropathies
induced by antineoplastic agents, such as paclitaxel.
Paclitaxel is widely used for the treatment of solid tumors
and its use is accompanied by side effects including
myelosuppression and peripheral neuropathy.61 While
patients may be given treatments to counteract the mye-
losuppression, no effective agents are available to date for
the prevention of nerve damage, making this a major
dose-limiting factor. Patients with other predispositions
to neuropathy (e.g. previous chemotherapy) or coexisting
diabetes or alcohol abuse may, in particular, have high
susceptibility to such neurotoxicity. The majority of
patients receiving paclitaxel (450 percent) developed
signs of neuropathy by three weeks, which appeared to
preferentially affect the sensory, but not motor or auto-
nomic nervous system.62 Neurological examination clas-
sically reveals slower sensory conduction velocities,
reduced nerve action potential amplitudes and altered H
reflexes.56 To date, there does not yet exist an effective
treatment for chemotherapy-induced neuropathy; how-
ever, the availability of new animal models will help shed
light on the underlying pathological mechanisms and aid
the development of potential therapeutic approaches.
With the emergence of paclitaxel- and vincristine-induced
models of neuropathy, there has been a growing interest
in the molecular, histological, and pharmacological ana-
lysis of these models.62, 63, 64, 65, 66, 67 In a rat model of
paclitaxel-induced neuropathy following repeated sys-
temic paclitaxel administration, morphological analysis of
the rat sciatic nerves revealed evidence for marked
microtubular aggregation within axons which appear to
be the primary site of target of this drug.68, 69 By binding
to tubulin of the mitotic spindle, paclitaxel interferes with
microtubule dynamics, arresting cellular division and
engaging apoptosis.70 Quantification of paclitaxel tissue
concentrations in the rat (peripheral and central nervous
system) reveals that systemic paclitaxel readily accesses the
peripheral nervous system (PNS) and accumulates in the
dorsal root ganglia (DRG).71 There is evidence to suggest
that paclitaxel initiates neuroimmune reactions to evoke
proinflammatory cytokine release (e.g. TNF-a, IL-6). In a
study in breast cancer patients, the initiation of paclitaxel
treatment was accompanied by transient increases in
cytokines including IL-8, IL-10, and IL-6.72 These neu-
roimmune responses are likely to underlie the flu-like
symptoms experienced by patients following therapy with
paclitaxel and could additionally contribute to the
development of sensory neuropathy.

One confounding factor in the animal models is the
detrimental effect of paclitaxel and other chemotherapy
drugs (e.g. vincristine) on the animals’ general health
(e.g. pronounced weight loss, increased mortality) which
may be related to the dose, frequency, and route of drug

administration. In a study of vincristine-induced neuro-
pathy, increasing doses of vincristine (1–100 mg/kg/day)
was shown to produce increased weight loss in rats,
together with a progressive increase in mortality rate.64

Furthermore, respiratory complications (dyspnea,
wheezing) was reported with higher vincristine con-
centrations.64 Subsequently, studies have developed pro-
tocols for paclitaxel dosing that allowed the progressive
assessment of reproducible sensory neuropathy in rats
with no significant deterioration of health.63, 65 While
heat sensitivity, as measured by tail flick and hindpaw
withdrawal reflex, was reported to be unaltered in one
study,63 Polomano et al.65 provided detailed character-
ization of the time-related changes in pain behaviors of
these rats. All rats exhibited normal weight gain
throughout the duration of the one-month behavioral
assay. Paclitaxel-treated rats displayed pronounced heat
hyperalgesia, cold and mechanical allodynia symme-
trically on both hindpaws, which was maintained for 28
days. However, histological examination of the peripheral
nerves or DRG revealed no major abnormalities or signs
of degeneration in nerve axons, with the exception of the
presence of endoneurial edema in the sciatic nerve.65

This raises the question as to what extent axonal
degeneration contributes to the development of neuro-
pathic pain behaviors, since the studies by Polomano
et al.65 show demonstrable pain behaviors in the absence
of clear nerve pathology, while Cliffer et al.63 report no
changes in (heat) pain sensitivity in rats with severe his-
topathological damage. Thus, the relationship between
pain, sensorimotor function (e.g. electrophysiological
diagnosis), and anatomical abnormality is still unclear.
The various pathologies observed in animal models
(altered pain sensory thresholds, anatomical changes in
nerve structure, disruption in nerve conduction, loss of
sensory, or motor function) may represent different stages
of paclitaxel-induced neuropathy and as such it can be
considered to be a graded phenomenon.

There is still limited evidence from animal models
regarding the pharmacology of chemotherapy-induced
cancer pain models. However, given the evidence for the
presence of abnormal heightened excitability in C-noci-
ceptors,73 as well as central sensitization in the spinal cord
following vincristine-induced neuropathy,74 it could be
envisaged that agents acting to attenuate this hyper-
excitability may demonstrate some efficacy against
behavioral pain end points in preclinical models. The
antidepressant venlafaxine was shown to reverse hyper-
algesia in a model of vincristine-induced neuropathy,75

while in another study, ethosuxamide, but not morphine
or MK-801 (N-methyl-D-aspartic acid (NMDA) receptor
antagonist) proved to be effective.76 In a model of pacli-
taxel-induced allodynia, gabapentin was shown to reverse
mechanical allodynia and this was paralleled by immu-
nohistochemical observations of an upregulation of the
gabapentin-binding site (alpha-2 delta subunit of calcium
channels),77 similar to that reported in models of
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traumatic nerve injury (e.g. spinal nerve ligation, chronic
constriction injury).78 Using animals with vincristine-
induced allodynia, Nozaki-Taguchi and colleagues64

reported the efficacies of several different classes of
clinically used drugs, some with proven efficacies in
the treatment of peripheral neuropathy. Using a dose of
vincristine that causes pronounced allodynia while pre-
serving general health, it was demonstrated that a single
dose administration of morphine, lidocaine, mexiletine,
and pregabalin produced a reversal of the mechanical
hypersensitivity of these animals. More recently, the
findings of the above study were further extended to
establish a dose–response function to 11 clinically
employed drugs to assess their clinical utility in vincris-
tine-induced neuropathy.79 With the exception of three
classes of drugs, including nonsteroidal anti-inflamma-
tory drugs (NSAID) (ibuprofen, acetylsalicylic acid), a
COX-2 inhibitor (celecoxib), and an antidepressant
(desipramine), the remaining seven agents (lamotrigine,
dextromethorphan, gabapentin, acetaminophen, carba-
mazepine, clonidine, morphine) exerted dose-dependent
reversal of mechanical allodynia with varying efficacies
and therapeutic indices (TI). Clonidine and morphine
were shown to be most potent and safe, with TI values of
approximately 1000.79

These data could suggest that despite a differing etiol-
ogy, agents currently used for the treatment of peripheral
neuropathic pain may have the potential to show demon-
strable efficacies in chemotherapy-induced neuropathy.
This remains to be confirmed in future studies. Given the
availability of preclinical models, it is expected that further
pharmacological characterization and exploration of the
underlying mechanisms will follow, which will aid the
development of analgesic strategies for the treatment of
chemotherapy-induced painful neuropathy.

PATHOPHYSIOLOGY OF CANCER-INDUCED
VISCERAL PAIN

The exact prevalence of visceral pain in cancer patients is
unclear; however, visceral pain is common and is
encountered in patients with primary or metastatic tumor
infiltration into the viscera, such as the pancreas, liver,
gastrointestinal tract, and lung. Visceral pain is diffuse
and poorly localized, and the pain is often referred to
distant, and often superficial, somatic structures (e.g.
skin), making it difficult to determine the exact source of
the pain. Autonomic reflexes, such as nausea and
vomiting, may accompany visceral pain, and patients may
report the pain as sickening, deep, squeezing, and dull in
quality. Visceral structures are unique in that they show
exquisite sensitivity to luminal distension, ischemia, or
inflammation; however, they are relatively insensitive to
other stimuli that would normally evoke intense pain in
cutaneous tissues (e.g. burning, cutting). In the colon, for
example, the occurrence of visceral pain is largely

dependent on the distending pressure, thus pain will
result when the intraluminal pressure exceeds the
threshold (40–50mmHg). In many cases, if the intra-
luminal pressure does not exceed the pain threshold, the
tumor will continue its growth and remain undetected
with the result that by the time pain is reported by the
patient, there may be significant obstruction of the
lumen. In this respect, solid organs are the least sensitive,
whereas the serosal membranes of hollow organs are most
sensitive. The release of algesic chemical mediators by the
tumor may, in some cases, result in the sensitization and
activation of nociceptors and this may allow activation of
pain pathways at lower thresholds.

To date, our understanding of the characteristics and
symptoms of visceral pain have largely come from the
clinic, and further dissection of the mechanisms and
pathology of this pain state awaits the arrival of an
appropriate preclinical model. One model of visceral
cancer described to date involves the use of the ApcD716

mouse line.80 Heterozygote mice with mutations in the
gene encoding APC (adenomatous polyposis coli) spon-
taneously developed multiple polyps in the intestinal tract
three weeks postnatally, offering the opportunity to allow
pharmacological evaluation of compounds such as COX-
2 inhibitors81 and to validate the model as a potential
mouse model of colon cancer. The development of pain
behaviors in this animal model has not been reported,
hence further studies are required to assess whether such a
model can be used to study cancer-induced visceral pain.

CONCLUSIONS

It is clear from the above discussion that cancer pain, whilst
employing the same basic mechanisms of pain transmis-
sion, transduction, neurotransmitters, and receptors, is a
complex pain syndrome. The nature of the multiplicity of
inducers means that rarely is pain a pure neuropathic,
inflammatory, or visceral pain. Rather, cancer pains are
perhaps unique in being the essence of interactions, mod-
ulations, and interplay from each. In addition, the ever-
changing stimuli lead to a complex reemergence of pain,
alteration in the balance of pain (for example, from visceral
to neuropathic), and consequently complex polypharmacy
and nondrug interventions to treat pain. It is clear that
extrapolation from noncancer pain physiology is possible;
however, further work is needed to elucidate further which
aspects of cancer-induced pain are indeed unique.
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KEY LEARNING POINTS

� Pain is generally more prevalent in metastatic disease,

and in head and neck, genitourinary, esophageal, and

prostate cancers.
� Pain is associated with significantly increased levels of

depression, anxiety, hostility, and somatization.

� Most studies of pain prevalence are service-based, not

population-based, and reflect variations in service

provision.
� Future research needs to focus on population-based

studies and interventions which improve accurate

assessment and effective treatment.

INTRODUCTION

Pain is defined as ‘‘an unpleasant sensory and emotional
experience associated with actual or potential tissue
damage, or described in terms of such damage.’’1 Not
only is pain a sensation in a part or parts of the body,
but it is also ‘‘always unpleasant and therefore an
emotional experience.’’1 The perception of pain is sub-
jective and is modulated by the patient’s mood,
the patient’s morale, and the meaning of pain for the
patient.2 Moreover, pain is influenced by culture and
ethnicity.3

Because of the multidimensional nature of pain, it is
often useful to think in terms of ‘‘total pain,’’ encom-
passing the physical, psychological, social, and spiritual
aspects that influence a person’s perception of pain.4 The
concept of ‘‘total pain’’ is pertinent to the understanding
of cancer pain in epidemiology, as well as in individual
patients.

ASSESSING THE PREVALENCE OF PAIN

An estimated 6.6 million people worldwide die from
cancer each year.5, 6 Despite major improvements in pain
control over the last 15 years, cancer-related pain con-
tinues to be a significant global public health concern.
Exactly how many patients experience pain is difficult to
ascertain. Studies to date show a wide variation in the
reported prevalence (e.g. Foley,7 Bonica,8 Portenoy9). This
is because prevalence studies are reported in varied set-
tings and patient groups.10, 11 Usually, prevalence esti-
mates relate to a group of patients referred to a specific
service, e.g. a pain clinic. This may mean that many
studies concentrate on groups of patients with the most
complex problems. Some studies include only those
patients who have pain.

In addition, pain is assessed and defined in different
ways, and the type of pain is often not well identified.
There are no established easily recognized signs of pain,



and much reliance is placed on effective communication
with the person experiencing pain. In addition, in some
instances the prevalence of pain is determined from
records of analgesic use. These estimates are likely to be
lower than would have been obtained if pain had been
systematically assessed. Pain associated with cancer has
features of both chronic and acute pain, and can be either
the direct or indirect result of the cancer.12, 13 A patient
may have several pains, which can have different causes.
Although the site of the tumor influences the character-
istics of the pain and the type of intervention,14 the
situation is complicated because the definition of cancer
pain also incorporates the pathology of pain (i.e. noci-
ceptive or neuropathic12), pain related to the cancer, pain
related to the cancer treatment, or pain caused by a
concurrent disorder.15

MEASUREMENT OF PAIN IN EPIDEMIOLOGY

Any measure of pain must be sufficiently graded to
identify changes, clear to both subjects and investigators,
easy to score, and have been demonstrated as valid and
reliable. Visual analog scales, verbal descriptor scales, and
numeric rating scales have been used in a clinical setting
to assess pain severity and appear to be broadly equiva-
lent.16 A more recent example of a numeric rating scale is
the Brief Pain Inventory.17, 18 Numerical rating scales have
been endorsed for use in cancer clinical trial instruments
because they are easier to understand and easier to score19

than visual analog scales.
Some general assessment tools include pain alongside

other symptoms and problems and thus can be valuable
in monitoring pain. As more and more standardized
assessment tools become available,20 comparisons
between settings may become feasible. Such measures
include the Edmonton Symptom Assessment System
(ESAS),21 the Palliative Care Outcome Scale,22 the Sup-
port Team Assessment Schedule (STAS),23 and the
Memorial Symptom Assessment Scale.24

Whether an assessment is carried out by the patient,
the physician, the nurse, or the family will obviously affect
the data collected. In a study validating an outcome
measure for use in palliative care, staff were found to
underrate the level of pain and family or carers overrated
the level of pain compared with the patient’s self-report of
pain.23 However, feedback of patients’ assessments may
improve professional assessments and thereby improve
treatment.

THE PREVALENCE OF CANCER PAIN

The prevalence rates reported here are based on a
systematic literature review of prevalence reported
elsewhere.25 Although pain is common in all stages of
cancer, it is most common in later rather than early

disease, so early and advanced illness are considered
separately.

The prevalence of pain in early disease

Table 2.1 shows studies that reported pain in the general
adult cancer population. These studies derive from a wide
range of countries, including the USA, Europe, Asia, and
Africa; the considerable variations between services
influence patient selection for each study, and hence the
pain prevalence found, especially as almost all studies are
service-, rather than population-based. The table also
includes three low estimates which determined prevalence
from analgesic use (Foley, 29 and 38 percent; Hiraga et al.,
33 percent). As a result of the variation in methods of
measuring and reporting the data, the values were simply
combined to provide a crude overall mean prevalence
based on the number of patients in each study and the
number reported to be experiencing pain, i.e. a weighted
estimate. Excluding these three studies with low estimates
provides a weighted (by sample size) mean prevalence of
pain of 41 percent (range, 29–85 percent); including them
gives a weighted mean prevalence of 35 percent (range,
29–85 percent).

Little evidence exists on the prevalence of pain at or
around the time of diagnosis. Vuorinen32 reported that 35
percent of newly diagnosed patients had experienced pain
in the past 2 weeks; Daut and Cleeland27 reported 18–49
percent of patients had had pain as an early symptom of
the disease. Ger et al.43 found that 38 percent of newly
diagnosed cancer patients had pain.

Prevalence of pain in advanced cancer

Table 2.2 shows studies that reported pain prevalence
among patients with advanced or terminal cancer. In the
majority of cases the data are point prevalence estimates,
obtained at referral to a particular service. A study by
Mercadante and colleagues (not included in the table)
reports prevalence according to performance score, rather
than at point of referral.88 This alternative approach may
overcome some of the bias arising from differences in
patient selection between services. Period prevalence
estimates related mainly to pain over the past week, and
occasionally the past two weeks or one month. The
combined weighted mean prevalence of pain was 75
percent (range, 53–100 percent). No relationship was
found between prevalence and study sample size. The
various stages of disease considered and the methods of
measurement make it difficult to summarize the data in
the tables to provide valid estimates of the prevalence of
severe pain, or the proportion of pain affecting or dom-
inating the daily life of patients.

Five studies had used retrospective data collected from
bereaved carers of patients with cancer, or from other
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Table 2.1 The prevalence of cancer pain in general cancer populations (studies are listed in date order of publication).

Study type Disease definition and tumor
type

Sample
size

Prevalence Reference

Prospective survey General cancer population 1. 540 29% (specified by site) Foley7

2. 397 38% (60% of the terminal patients)

Prospective survey General cancer population 237 72% Trotter et al.26

Prospective survey Breast, prostate, colon, or

rectum and three

gynecological tumors

667 18–49% had had pain as an early symptom

(specified by site); 48% had had pain in

the past month

Daut and

Cleeland27

Pain was due to the cancer in 56% and

17% of patients with metastatic and

nonmetastatic disease respectively

Mean scores for worst pain: 4.0 (S.D. 3.6)

to 6.7 (S.D. 7.1)a

Mean scores for average pain: 2.5 (S.D.

3.5) to 5.7 (S.D. 2.1)a

Prospective survey Lung, pancreas, prostate, and

uterine cervix

536 64% with typical pain (specified by site) Greenwald et al.28

30% slight pain, 30% moderate pain, 4%

very bad pain

19% had worst pain possible

Prospective survey General cancer population 240 45% Dorrepaal et al.29

Mean score for present intensity: 2.9 (S.D.

2.5)a

Mean score for most severe pain in past

week: 7.2 (S.D. 2.4)

28% maximal interference, 55% extensive

interference

Quasi-meta-

analysis

General cancer population 14,417 51% patients at all stages Bonica30

74% patients with advanced/terminal

disease

Retrospective

patient record

survey

General cancer population 35,683 32.6% overall Hiraga et al.31

In 11.4% before treatment, 24.9% in

curative stage, 48.7% in conservative

stage, 71.3% in terminal stage

Prospective survey Newly diagnosed general

cancer population

240 35%; a total of 28% still had pain Vuorinen32

46% pain related to the cancer, 67% had

pain secondary to cancer or its

treatment, 18% had unrelated pain

Prospective survey General cancer population

with intractable painb
1635 99% with continuous pain, 1% with

incident or breakthrough pain

Grond et al.10

3% mild, 11% moderate, 33% severe, 49%

very severe/maximal

Prospective study Prostate, colon, breast, or

ovarian cancer patients

243 64% (specified by site) Portenoy et al.33

Prospective survey Ovarian cancer patients 151 42% Portenoy et al.34

62% had had pain preceding diagnosis or

recurrence

Mean severity of pain in general was

moderate; mean severity for worst pain

was severe

40% experienced any pain almost

constantly, 21% experienced worst

pain almost constantly

Median duration of worst or only pain 2

weeks (range o1–756)

(Continued over )
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Table 2.1 The prevalence of cancer pain in general cancer populations (studies are listed in date order of publication) (continued).

Study type Disease definition and tumor
type

Sample
size

Prevalence Reference

Prospective survey Advanced general cancer

population

369 54% with cancer-related pain Glover et al.35

Mean score for average daily pain: 3.6 (S.D.

2.2) (between mild and moderate)

Mean number of hours per day in pain: 9.2

(S.D. 9.1)

Mean number of days per week in pain: 4.2

(S.D. 2.8)

Prospective cross-

sectional

multicenter

survey

General cancer population 605 57% (specified by site), 65% of whom had

metastatic disease

Larue et al.36

69% rated pain as significant (score of 5 or

more)b

54% rated average pain significant

Descriptive survey

(unclear if it

was cross-

sectional or

prospective)

Ambulatory patients with

breast cancer

97 64%, of which 73% was cancer-related Miaskowski and

Dibble37Mean score for average daily pain: 3.4 (S.D.

2.3) (mild to moderate)

Mean number of hours per day in pain: 8.9

(S.D. 10.1)

Mean number of days per week in

significant pain: 3.8 (S.D. 3.0)

Prospective survey Pain clinic cancer population 2266 85% caused by cancer, 17% treatment-

related, 9% associated with cancer

disease, 9% unrelated

Grond et al.38

77% had an average pain intensity of

severe or worse on previous day

30% had one pain, 39% had two pains,

31% had three or more

Prospective study General cancer population all

with painb
383 Patients had a mean of 1.8 pain locations

and a mean pain duration of 14.2

months (S.D. 33.4)

De Wit et al.39

Mean present pain intensity on a numeric

rating scale (maximum score 10) was

3.3 (S.D. 2.3); mean average pain

intensity over previous week was 4.9

(S.D. 2.1)

Randomized

controlled trial

General cancer population 438 Pain score – mean 9.9 in treatment group

and 11.1 in control group (range 0–40)

Elliott et al.40

Prevalence – 42% in treatment group and

36% in control group at pretest and

39% in both groups at post test

Retrospective

cross-sectional

study

General cancer population 13,625 29% reported daily pain Bernabei et al.41

Prospective survey Patients with recurrent breast

or gynecologic cancers

114 70% of patients with breast cancer and

63% of patients with gynecologic

cancer had had at least a little pain over

the past 4 weeks

Rummans et al.42

51% had mild to moderate pain

62% stated that their pain interfered with

their ability to function

(Continued over )
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Table 2.1 The prevalence of cancer pain in general cancer populations (studies are listed in date order of publication) (continued).

Study type Disease definition and tumor
type

Sample
size

Prevalence Reference

Prospective study Newly diagnosed general

cancer population

296 38% had cancer-related pain; of these,

65% had significant worst pain (i.e.

worst pain level scores 5 on a 10-point

scale) and 31% had significant average

pain (i.e. average pain level scores 5 on

a 10-point scale)

Ger et al.43

Cross-sectional

study

General cancer population 217 64% had pain at some time in the previous

2 weeks

Wells et al.44

Prospective cross-

sectional

international

survey

General cancer population all

with pain requiring opioid

medication

1095 Mean duration of pain: 5.9 months (S.D.

105)

Caraceni and

Portenoy45

67% reported worst pain intensity over

past day was 7 on a 10-point numeric

scale

25% experienced two or more pains

80% had pain due to the cancer, 18% had

treatment-related pain

Prospective

longitudinal

study

Patients with cancers of the

head and neck

93 48% had pain at admission, 8% severe,

14% in the shoulder

Chaplin and

Morton46

25% had pain at 12 months, 3% severe,

37% in the shoulder

26% had pain at 24 months, 3% severe,

26% in the shoulder

Prospective study General cancer population all

with painb
593 64% had nociceptive pain, 5% neuropathic

pain, 31% mixed

Grond et al.47

Mean intensity on a numeric rating scale

(maximum score 100) at admission was

66 (nociceptive), 70 (neuropathic), and

65 (mixed), reducing to 26, 28, and 30

after 3 days, and 18, 21, and 17 at the

end of the survey

Secondary analysis

of prospective

data from four

studies

including a

clinical trial

Patients with primary lung

cancer or cancer

metastatic to bone

125 72% had pain Berry et al.48

McGill Pain Questionnaire total score –

mean 19.7 (S.D. 12.5); range 0–53

Prospective survey General cancer population (in

and out patients)

240 59% had pain (67% of inpatients, 47% of

outpatients)

Chang et al.49

Of inpatients, 64% of those with pain had

a malignant pain syndrome, 23% a non

malignant pain syndrome, and 11%

mixed

Prospective study Patients with pancreas cancer

all with painb
50 The 36 patients in group 1 scored 5.4 (S.D.

0.54) on a pain visual analog scale

(maximum score possible 10)

Rykowski and

Hilger50

The 14 patients in group 2 scored 7.6 (S.D.

0.88)

Prospective survey General cancer population

hospitalized for at least 24

hours

258 51.5% had pain, as assessed by physician

interview using a structured

questionnaire; 29.3% of these had pain

thought to be related to the tumour

Ripamonti et al.51

(Continued over )
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informants who could provide information on particular
patients.50, 74, 79, 89, 90 Obviously there are limitations to
these data in that the interviews with the bereaved carers
or informants took place at least six months after the
death of the patient. The data are therefore subject to
some recall bias, as well as being subjective assessments.
Overall, the estimates were slightly higher than for patient
reports (see Table 2.2).

The prevalence of pain by primary tumor site
and the effect of metastatic disease

Table 2.3 combines studies that provided prevalence data
on pain in more than one cancer type in the general adult
cancer population. These show a wide range in reported
prevalence by tumor site. However, pain appears to be
most consistently prevalent among patients with head
and neck cancers, genitourinary cancers, cancer of the
esophagus, and prostate cancer. In contrast, Foley7

reported that only 5 percent of patients with leukemia
experienced pain. In some instances, the estimates were
very varied, e.g. the pain prevalence values for lymphoma
ranged from 20 to 87 percent.

Daut and Cleeland27 found that more pain is usually
associated with metastatic than nonmetastatic disease. For
example, 64 percent of patients with metastatic breast
cancer had pain compared with 40 percent of patients
with nonmetastatic disease, a pattern that is consistent
throughout cancer types.

RELATIONSHIPS BETWEEN PAIN AND OTHER
FACTORS

For many patients, pain is the most feared consequence of
cancer.10, 91, 92 Unrelieved pain causes unnecessary suf-
fering and can be psychologically devastating for the
cancer patient.91 Physical and mental exhaustion may
result, along with the loss of hope and undermining of the
value of life.90, 93

In reviewing the effects of cancer pain on the patient,
Bonica94 summarizes ‘‘the physiologic, psychologic,
emotional, and sociologic impacts of cancer pain on the
patient and family are greater than that of nonmalignant
chronic pain.’’ Bonica goes on to state that, if acute pain is
the initial symptom of cancer, it is considered the har-
binger of a serious illness, and is consequently associated

Table 2.1 The prevalence of cancer pain in general cancer populations (studies are listed in date order of publication) (continued).

Study type Disease definition and tumor
type

Sample
size

Prevalence Reference

Prospective survey General cancer population 263 35.7% had cancer-related pain, as

identified by screening questions at

interview

Beck and

Falkson52

Population-based

survey

Randomly selected patients

from the cancer population

1555 61.6% had cancer-related pain as identified

by self-completed questionnaire

Liu et al.53

Prospective survey General cancer population

attending oncology

outpatients

480 53% had pain Lidstone et al.54

22% had pain which they reported as

‘‘quite a bit’’ or ‘‘very much’’

Prospective survey Hospitalized cancer patients 1392 61% had pain, identified using the EORTC-

QLQ C30, with almost 30% reporting

moderate or severe pain

Rustoen et al.55

Prospective survey General cancer population

attending oncology

outpatients

480 54% had pain Hsieh56

Severe pain was reported by 35% and

moderate pain by 35.4% of patients.

Cross-sectional

survey

General cancer population,

including oncology in and

outpatients

178 50% had pain during the previous 24 hours,

identified using the Brief Pain Inventory.

Moderate to severe pain occurred in

50% of patients surveyed, with 23%

reporting severe pain and 33% reporting

severe impairment in their ability to

work due to pain

Reyes-Gibby

et al.57

Percentages for severity breakdowns may not equal overall percentages quoted because of missing values.
a0 = no pain, 10 =worst pain as assessed by a pain rating scale.
bNot included in the calculation of weighted mean prevalence because study population selected to include only those with pain.
Study types: Survey – the main purpose of the study was to survey pain or symptom prevalence; Study – there may have been other reasons for the study,
e.g. service evaluation or evaluation of management/control.
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Table 2.2 The prevalence of cancer pain in patients with advanced or terminal disease, or at the end of life (studies are listed in date order

of publication).

Study type Disease definition and
tumour type

Sample
size

Prevalence Reference

Retrospective

record review

and interviews

with general

practitioners

and carers

Patients who had died from

cancer of the pharynx,

breast, bronchus, stomach,

colon, rectum

279 62% Ward58

Retrospective

interview study

Bereaved carers of advanced

general cancer populationb
165 36% had none to mild pain, 31% moderate,

33% had severe to very severe pain

Parkes59

Prospective survey Far-advanced general cancer

population, all in paind
100 In only 41% was all pain caused directly by

the cancer

Twycross60

90% had had pain for 44 weeks, 57% of

these for 416 weeks

Of those who had pain for48 weeks, 77%

severe to excruciating

80% had more than one pain, 34% of

these had four or more

Prospective study Terminal general cancer

population or their primary

care persons

1754 69% Morris et al.61

19% mild, 21% discomfort, 16%

distressing, 7% horrible, 5%

excruciating

Prospective

evaluation

study

Advanced general cancer

population

256 53% McIllmurray and

Warren62

Prospective study Terminal general cancer

populationb
60 Mean scores 53.5 (S.D. 37.5) and 41.9 (S.D.

29.1) for home care and hospital care

patients respectivelyc

Ventafridda

et al.63

Retrospective

record review

but with

prospective

data collection

Advanced clinically

challenging cancer

patientsd

90 100%, of which 27% mild, 19% mild to

moderate, 34% moderate, 20%

moderate to severe

Coyle64

Major limitation for 94% of those rating

pain as moderate to severe

Prospective study Advanced general cancer

population

65 68% pain rated as a problem Higginson et al.65

Prospective study Terminal general cancer

population

120 100% Ventafridda

et al.66

Prospective survey Advanced general cancer

population

78 71% (specified by site) Simpson67

24% mild, 40% moderate, 36% severe

60% had one main site of pain, 35% two,

5% three or more

Retrospective

record review

Advanced cancer population 110 69% Chan and

Woodruff6834% related to the primary cancer, 43%

related to metastatic disease

Retrospective

record review

Advanced general cancer

population who died on

the unit

100 99% Fainsinger et al.69

Retrospective

interview study

Bereaved carers or informants

of people who had died

from cancer

383 87% in 1969 Cartwright70

84% in 1987

Retrospective

record review

Advanced general cancer

population over 65 year of

age

239 58% with discomfort/pain Stein and Miech71

12% mild, 18% discomfort, 17% distress,

7% horrible, 6% excruciating

(Continued over )
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Table 2.2 The prevalence of cancer pain in patients with advanced or terminal disease, or at the end of life (studies are listed in date order

of publication) (continued).

Study type Disease definition and
tumour type

Sample
size

Prevalence Reference

Prospective study Lung cancer patients 52 88% Mercadante

et al.72

Prospective study General advanced cancer

population

1000 83% with pain Donnelly et al.73

Ranked as most severe symptom out of 30

common symptoms

Prospective survey Advanced general cancer

population

125 74% Ellershaw74

Over 25%

Retrospective

interview study

Bereaved carers of general

cancer population

2018 88% Addington-Hall

and

McCarthy75

Prospective study Far-advanced general cancer

population

98 64% Shannon et al.76

Prospective survey Advanced general cancer

population, all in paind
111 46% had all pain caused by the cancer,

29% had associated pains, 5% had pain

related to the treatment

Twycross et al.77

Median score 4 for average pain, median

score 6 for worst paina

85% had 41 pain, 440% of these had

four or more

Prospective study Advanced cancer population 1640 72% (specified by site) Vainio and

Auvinen7824% mild, 30% moderate, 21% severe

Prospective study Advanced general cancer

population

695 70% (specified by site) Higginson and

Hearn7954% mild or moderate, 16% severe or

overwhelming

Retrospective

study

Caregivers of general cancer

population

170 86% stated pain was a problem; 61%

reported a great deal or quite a bit of

pain; 25% some or a little

Bucher et al.80

82% reported data on pain relief

intervention, 46% of which made pain

stop/get better and 56% of which

made pain a little better or had no

effect or made it worse

Retrospective

cross-sectional

survey

Advanced general cancer

population

100 77% had current pain Chung et al.81

Majority had mild pain

76% had regular analgesics for their pain

Prospective study Advanced general cancer

population

3577 70.3% had pain at referral Mercadente82

Mean intensity on a visual analog scale

(maximum score 10) was 4.4 at referral,

2.5 at 1 week, 2.3 in the last week of

life

Retrospective

cohort study

Advanced cancer patients who

subsequently died

223 Pain reported in 66% of all abstracted

patient visits

Nowels and Lee83

13.2% of patients never had a documented

pain complaint

19% had pain complaints documented at

each visit

Presence of metastases not significantly

associated with presence of pain

Hospice programs differed in the

proportion of visits for which pain was

reported (75, 64, and 48%)

(Continued over )

20 ] PART I GENERAL CONSIDERATIONS



with severe anxiety. However, if the pain is the result of
antineoplastic therapy, the physical and emotional reac-
tions are significantly less because of the promise of a
successful outcome.

The relationship between pain and psychological well-
being is complex. Mood disturbance and beliefs about the
meaning of pain in relation to illness can exacerbate
perceived pain intensity,95, 96 and the presence of pain is a
major determinant of function and mood.27 The rela-
tionship between pain and psychological distress among
patients with cancer has been demonstrated in a range
of tumor types.97, 98, 99, 100 Cancer patients have been
reported to develop greater emotional reactions to pain –
anxiety, depression, hypochondriasis, somatic focusing,
and neuroticism – than patients with nonmalignant
chronic pain, presumably because the effects of chronic
pain are superimposed on the effects of the cancer itself.30

Evidence exists that the cancer patient with pain has
significantly increased levels of depression and anxiety
(and associated somatization) than the cancer patient
without pain.101, 102, 103, 104 Mood disorders and emo-
tional distress in cancer patients (regardless of the pre-
sence of pain) are themselves associated with shorter

survival and increased morbidity,105 and the precise role
of pain in this complex interaction is not clear. Studies of
patients with chronic pain (including, but not specifically,
cancer pain) show higher levels of depression than in
similar populations without pain,106 but few studies have
explored prevalence of depression specifically in cancer
patients – where they have, pain is often a less important
predictor of depression than other factors, such as anxiety
and functional status.107

Evidence that pain may cause psychological distress
rather than the reverse comes from a study by Spiegel et
al.,108 who examined both current and lifetime psychiatric
disturbances among 96 patients with cancer from two
studies who had high and low pain symptoms. The results
suggested that pain in patients with cancer causes sub-
stantial depression and anxiety, thereby reducing the
patient’s capacity to cope with pain and other aspects of
the illness. The capacity of pain to precipitate depression
and anxiety appears unrelated to prior depression.

One of the most extreme consequences of unrelieved
pain in cancer is that uncontrolled pain is a major risk
factor in cancer-related suicide.109, 110, 111, 112 Every
attempt should also be made to diagnose and treat

Table 2.2 The prevalence of cancer pain in patients with advanced or terminal disease, or at the end of life (studies are listed in date order

of publication) (continued).

Study type Disease definition and
tumour type

Sample
size

Prevalence Reference

Prospective study Advanced cancer patients

admitted to hospice

232 81% had pain at the time of admission Chiu et al.84

Pain severity worsened in the 48 hours

before death (prevalence not reported)

Retrospective case

note review

Patients referred to palliative

care services-hospice,

community, hospital and

outpatients

400 64% had pain at first assessment Potter et al.85

(95% with cancer, and of

these 71% had advanced

disease)

In the hospice 62% of patients had pain

In the community setting 56% had pain

In the hospital service 63% had pain

In the outpatient service 75% had pain

Cross-sectional

survey

Patients with metastatic

cancer or Stage IV

lymphoma in hospital for

472 hours for

complications not

treatment

66 78% of patients had pain (assessed using

the Memorial Symptom Assessment

Scale)

Tranmer et al.86

Prospective survey In and outpatients with

metastatic or recurrent

cancer

655 70.8% had some pain in the previous 24

hours

Yun et al.87

63.6% rated their pain at 5 or higher on a

visual analog scale of 0–10

Percentages for severity breakdowns may not equal overall percentages quoted because of missing values.
a0 = no pain, 10 =worst pain as assessed by a pain rating scale.
bNot included in the calculation of weighted mean prevalence because overall prevalence not given.
cScores relate to hours of pain multiplied by a severity coefficient; values can range from 0 to 240.
dNot included in the calculation of weighted mean prevalence because study population selected to include only those with pain.
Study types: Survey – the main purpose of the study was to survey pain or symptom prevalence; Study – there may have been other reasons for the study,
e.g. service evaluation or evaluation of management/control.
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Table 2.3 Prevalence of pain by primary tumor site.a

Tumor site Foley7 (%) Daut and
Cleeland27,b

(%)

Greenwald
et al.28

(%)

Simpson67

(%)
Portenoy
et al.34

(%)

Donnelly
et al.73

(%)

Larue
et al.36

(%)

Vainio and
Auvinen78

(%)

Higginson
and
Hearn79

(%)

Chiu
et al.84

(%)

Lidstone
et al.54

(%)

No.
studies

Percentage
range

Breast 52 64; 40 50 60 89 56 78 76 70 62 10 40–89

Lung 45 71 17 58 74 71 78 68 8 17–78

Prostate 75; 30 56 68 94 83 5 56–94

Genitourinary 70–75 88 58 90 74 40 6 40–90

Lymphoma 20 50 35 87 74 38 6 20–87

Colo-(rectal) 47; 40 62 79 79 79 5 40–79

Gastrointestinal 40 50–71 56 68 58 5 40–68

Cervixc 0; 35 56 87 60 4 33–87

Head and neck 91 67 83 87 52 5 52–91

Ovary 59; 39 67 71 3 46–71

Esophagus 77 71 2 71–77

Pancreas 72 85 100 3 72–100

Uterine corpus 40; 14 90 2 30–90

Bladder 85 1 –

Bone 85 1 –

Carcinomatosis 83 1 –

CNS 50 53d 2 50–53

Kidney 83 1 –

Leukemia 5 1 –

Melanoma 20 1 –

Multiple

myeloma

100 1 –

Oral cavity 80 1 –

Sarcoma 100 1 –

Stomach 74 91 1 –

A special further analysis of the data was undertaken from this study for this chapter.
aSee Tables 2.1 and 2.2 for further details on each study (Donnelly et al.,73 Simpson,67 Vainio and Auvinen,78 and Higginson and Hearn79 report on advanced cancer populations).
bMetastatic disease; nonmetastatic disease. Note: An overall percentage was determined for each cancer type from the original article, not given here.
cCervix/cervix–vagina/uterine cervix.
dBrain tumors.
CNS, central nervous system.



depression if it exists.108 Psychiatric symptoms in patients
with cancer frequently disappear with adequate pain
relief.113

FUTURE CHALLENGES

The need to improve cancer pain control, coupled with
the increasing number of people living to older ages and
living longer with cancer, makes reducing the prevalence
of pain at any stage of the disease process of paramount
importance. Much more work is needed to study the
epidemiology and natural history of cancer pain in gen-
eral and community populations, rather than in specialist
centers, and there is a need for further population-based
studies such as that by Liu and colleagues.53 Standardized
assessment tools should be used. Work is also needed to
better understand and treat pain in different cultural
populations and among older people. As cancer treat-
ments change, so the nature and prevalence of pain in
cancer may change, and this will require careful
assessment.

Clinicians often do not recognize how frequently pain
remains untreated or inadequately managed.8 It should
not be assumed, just because a person has been receiving
cancer care or treatment in a healthcare setting, that their
pain is being adequately controlled.79 Continual assess-
ment of the response of the patient’s pain complaint is
essential to ensure continual pain control and to prevent
breakthrough pain. There is also a need for training and
education for doctors and nurses at all stages of their
careers. The monitoring of pain and knowledge of how to
treat cancer pain effectively needs to be extended to all
healthcare settings.
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KEY LEARNING POINTS

� Pain is commonly associated with cancer, rising in

incidence with advancing disease.
� Patients with cancer often have more than one

pain, and pain may be caused by treatment,

debility, or concomitant disease rather than cancer

itself.
� Cancer bone pain is the most frequent and painful of

cancer pain syndromes.

� Pattern recognition of common syndromes, particularly

those associated with base of skull metastases and

brachial and lumbar nerve plexopathies, can lead to

prompt diagnosis and treatment, including improved

pain control.
� Recent onset of back pain in a patient with cancer should

alert the clinician to the possibility of vertebral metastases,

and the need to check for spinal cord compression.

INTRODUCTION

Pain is experienced by 20–50 percent of cancer patients at
diagnosis (depending on the primary site) and by up to
75 percent of patients with advanced cancer:1, 2 Data for
the common primary sites or conditions are listed in
Table 3.1. Pain is:

� moderate or severe in 40–50 percent of patients;
� very severe or excruciating in 25–30 percent of

patients.2

In a series of over 2000 patients with advanced cancer and
pain, it was observed that about:

� one-third had one site of pain;
� one-third had two sites of pain;
� one-third had three or more sites of pain.3

Furthermore, not all pain was due to the cancer itself:

� 85 percent of pain was directly attributable to the
cancer itself;

� 17 percent of pain was caused by treatment;
� 9 percent of pain was related to the cancer and/or

debility;
� 9 percent was caused by a concurrent disorder.3

In 15 percent of patients, none of the pain was caused
directly by the cancer itself. Common individual causes
are shown in Table 3.2.

Underlying pain mechanisms are commonly categor-
ized as nociceptive, neuropathic, or a mixture of both.
Observational studies have shown that most cancer pain
is caused by nociceptive mechanisms. However, in about a



third of patients, neuropathic mechanisms are involved,
generally together with nociceptive ones.4, 5

Careful evaluation is necessary to prevent inap-
propriate treatment and to facilitate optimal manage-
ment. For example, abdominal pain caused by
constipation may be relieved by morphine, but morphine
is clearly inappropriate, as is its use for persistent cramp
and myofascial pain.

Evaluation of pain in advanced cancer is based pri-
marily on probability and pattern recognition. Awareness
of common pain syndromes associated with advanced

cancer is therefore important. It generally allows clinical
diagnosis to be made much more rapidly and appropriate
treatment started weeks, occasionally months, sooner
than might otherwise have been the case.

CANCER BONE PAIN

Bone metastases occur in about 40 percent of patients
with lung, renal, and thyroid cancers, and in about 70
percent of patients with breast and prostate cancer.6

Consequently, bone pain is the most common cause of
cancer-related pain.7 It generally presents as a persistent
background pain with exacerbations on movement or
activity, often called incident or breakthrough pain.8 Of
108 patients seen in an oncology clinic with bone pain, 23
percent rated their average pain as severe (7–10 on a scale
of 0–10) and 78 percent rated their worst pain as severe.9

A survey of over 1000 cancer pain patients confirmed
that bone pain is one of the most painful cancer pain
syndromes, and significantly reduces quality of life.10

Vertebral metastases

Metastases to vertebral bodies often cause midline pain
(Table 3.3).2, 11, 12 Pain from a vertebral pedicle (a com-
mon site of metastasis) may be associated with unilateral
nerve root pain. Epidural extension of a paravertebral
tumor can also cause unilateral root pain. Disease pro-
gression may lead to vertebral body collapse, unilateral or
bilateral root pain, and paraplegia or tetraplegia. Com-
mon differential diagnoses to consider in cancer patients
complaining of neck or back pain are:

� degenerative disk disease; and
� osteoporosis.

Degenerative disk disease is rare at C7, T1, or L1.
Radiographic differentiation of osteoporosis from bone
metastases may be difficult, particularly in the presence of
vertebral body collapse. Ordinary and computed tomo-
graphy (CT) usually allow a distinction to be made. In
osteoporotic vertebral body collapse, tomography usually
shows intact vertebral end plates and symmetrical col-
lapse. In metastatic disease, there is erosion of the ver-
tebral end plates, destruction of one or more pedicles, and
asymmetrical collapse of the vertebral body. Because the
image is based on a signal that reflects tissue chemistry, a
magnetic resonance (MR) scan is the radiological inves-
tigation of choice to detect a metastasis that is not causing
structural deformity (Figure 3.1).

With C7–T1 metastases, an associated Horner’s syn-
drome suggests paravertebral disease with involvement of
the sympathetic chain. With lumbar metastases, there
may be little local pain. Instead, pain is referred to the
sacroiliac joint and/or superior posterior iliac crest. Thus,

Table 3.1 Prevalence of pain in advanced or terminal cancer.2

Primary site of cancer Patients with pain

Meana Range

Esophagus 87 80–93

Sarcoma 85 75–89

Bone (metastasis) 83 55–96

Pancreas 81 72–100

Bone (primary) 80 70–85

Liver/biliary 79 65–100

Stomach 78 67–93

Cervix uteri 75 40–100

Breast 74 56–100

Bronchus 73 57–88

Ovary 72 49–100

Prostate 72 55–100

Central nervous system 70 55–83

Colon–rectum 70 47–95

Urinary organs 69 62–100

Oral–pharynx 66 54–80

Soft tissue 60 50–82

Lymphomas 58 20–69

Leukemia 54 5–76

aDerived from between three and six reports.

Table 3.2 Top ten pains among 211 patients with advanced

cancer.

⎫
⎬
⎭

⎫
⎬
⎭

Type

Bone
Visceral
Neuropathic
Soft tissue
Immobility
Constipation
Myofascial
Cramp
Esophagitis
Degeneration of 
the spine

Concurrent disorder

Related to cancer and/or debility

Caused by cancer itself

10
9
8
7
6
5
4
3
2
1

Cause

Data from Sobell House, Oxford, UK.
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when investigating sacroiliac pain, it is important to take
radiographs of the whole of the lumbar spine.

Rib metastases

Pathological fractures of the ribs are relatively common in
cancers of the breast and prostate, and in multiple mye-
loma. A rib fracture may well be painless at rest, particu-
larly if a patient is already taking analgesics. The rectus
abdominis muscles, however, are attached to the inner
aspect of the lower ribs. Thus, when the body is moved
from a sitting to a lying position, or vice versa, these
muscles tug on a fractured bone and cause transient severe
pain. Deep breaths, coughing, laughing, and twisting the
trunk also cause severe pain. However, the diagnosis may
not be made because the patient simply complains of new
severe chest pain. A clinician who is alert to the possibility

of rib metastases will ask the appropriate questions and
elicit the classical features of the syndrome.

BASE OF SKULL METASTASES

The base of the skull is roughly the area behind the nose and
above the pharynx. There are several syndromes associated
with metastases to this area. They share certain features:

� facial paresthesia, dysesthesia, or pain;
� dysfunction of one or more cranial nerves;
� limited diagnostic help from plain radiographs.

The cranial nerves are affected as they pass through or
emerge from various foramina in the middle and pos-
terior cranial fossae. The most common cause is a cancer
spreading directly from the nasopharynx and metastases

Table 3.3 Pain syndromes caused by vertebral metastases, spinal cord compression, and meningeal involvement.2, 11, 12

Syndrome Pathophysiology Characteristics of pain Concomitants

Vertebrae

Fracture of

odontoid

process of C1

Metastasis of odontoid

process of C1, pathological

fracture and subluxation,

compression of spinal cord

Severe neck pain radiating to

occiput and vertex of skull,

exacerbated by movements

of neck, particularly flexion

Progressive sensory, motor,

and autonomic

dysfunction beginning in

upper limb

C7–T1 metastasis Hematogenous spread of

cancer of breast and

bronchus; or tumor in

paravertebral space, spread

to adjacent vertebra and

epidural space

Constant aching pain in

paraspinal area radiating

to both shoulders;

unilateral radicular pain

(C7–T1) radiating to

shoulder and medial aspect

of arm

Often tenderness on

percussion of spinous

process; paresthesia and

numbness in fingers 4 and

5; progressive weakness

of triceps and hand

Lumbar metastasis Common site of metastasis

from breast, prostate, and

other tumors

Aching pain in midback with

reference to one or both

sacroiliac joints; radicular

pain in groins/thighs

Pain may be exacerbated by

sitting or lying down and

relieved by standing or

vice versa

Sacral metastasis Common site of metastasis

from breast, prostate, and

other tumors

Aching pain in the sacral and/

or coccygeal region

exacerbated by sitting and

relieved by walking

Perianal sensory loss; bowel

and bladder dysfunction;

impotence; may be

exacerbated by sitting or

lying down and relieved

by walking

Epidural spinal cord compression and meninges

Epidural spinal cord

compression

Tumor compression of spinal

cord; generally related to

vertebral metastasis and

collapse

Aching pain and tenderness in

the region of involved

vertebrae, radicular pain,

and garter or cuff

distribution of pain in legs

Motor weakness progressing

to paraplegia; sensory

loss; loss of bowel and

bladder function

Meningeal

carcinomatosis

Tumor infiltration of the

cerebrospinal meninges

Headache, with or without

neck stiffness; and pain in

the low back and buttocks

Malignant cells in

cerebrospinal fluid
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from cancers of the breast, bronchus, and prostate.
Although headache features prominently in the classical
descriptions of these syndromes (Table 3.4), some
patients complain only of paresthesia or dysesthesia and
numbness in the distribution of one or more cranial
nerves. When pain is present, this may precede any other
symptoms and signs by weeks or months. Sometimes the
syndromes occur bilaterally.

Involvement of the hypoglossal nerve (XII) indicates
involvement of the neighboring hypoglossal canal. An
associated Horner’s syndrome indicates extracranial
involvement of the sympathetic nerves in proximity to the
jugular foramen:

� ipsilateral ptosis;
� constricted pupil;
� enophthalmos;
� reduced facial sweating.

Radiographic investigation is often unrewarding. A plain
x-ray is normally no help, but an isotope bone scan or CT
may identify the skull metastases (Figure 3.2). In about
25 percent of cases, neither of these help and the diagnosis
has to be made on clinical evidence alone.13

SPINAL CORD COMPRESSION

Spinal cord or cauda equina compression manifests in
about 3 percent of all cancer patients.14 It generally results
from the distortion of a vertebral body or pedicle by
metastasis. Collapse of the vertebral body is not always a
feature. In some cases, the compression is caused by
nonvertebral epidural metastasis. In about 70 percent of
cases, compression occurs in the thoracic region, in 20
percent of cases in the lumbar spine, and in 10 percent of
cases in the cervical spine.14 Multiple sites of compression
occur in about 20 percent of patients. Cancers of the
breast, bronchus, and prostate account for over 60 percent
of cases. Most others are associated with lymphoma,
melanoma, renal cell cancer, myeloma, sarcoma, and head
and neck and thyroid cancers.

Pain is the first symptom in 490 percent of cases and
may be present for as little as one day to as long as two
years. The nature of the pain varies according to the site
of compression. Local pain is not always present and may
be masked by previously prescribed analgesics. Local
tenderness is common. Root pain is often unilateral in
cervical or lumbar compression, but is generally bilateral
in patients with a thoracic lesion, particularly if associated
with epidural spread.

Some patients experience more pain when lying flat
(which is therefore worse at night), whereas in patients
with peripheral nerve compression rest usually reduces
pain intensity (nights not disturbed by pain). Almost all
patients with thoracic cord compression have an upgoing
plantar response. Pain may be caused by15 vertebral
metastasis, root compression (radicular pain), and com-
pression of the long tracts of the spinal cord (funicular
pain). Radicular and funicular pains are often exacerbated
by neck flexion or straight-leg raising, and by coughing,
sneezing, or straining. Funicular pain is generally less
sharp than radicular pain, has a more diffuse distribution
(like a cuff or garter around the thighs, knees, or calves),
and is sometimes described as a cold, unpleasant
sensation.

Many paraplegics complain of burning, tingling pain
(dysesthesia) in areas of the body below the level of the
lesion. Descriptions in noncancer paraplegics include
severe crushing pressure, vice-like pinching sensations,
streams of fire running down the leg to the feet and out of
the toes, and a pain like that of a knife being pressed deep
into the tissue, twisted around rapidly, and withdrawn all
at the same time.16 These pains may occur after total or
partial spinal cord lesions at any level, and are possibly
more common with lesions of the cauda equina.15 The

Figure 3.1 An example of the ability of magnetic resonance

(MR) scan to detect metastatic disease in bone marrow. This

28-year-old man presented with unremitting low back pain.

Clinical examination and conventional radiographs were normal,

as was computed tomography. MR scan shows an abnormal

signal throughout the L4 vertebral body (arrow). Biopsy showed

non-Hodgkin’s lymphoma.
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onset of such pains may be immediate, but most occur
only after months or years. Because of the long latent
period, few patients with malignant paraplegia experience
them.

A plain x-ray of the whole spine is essential. In 80
percent of cases it will reveal bone destruction at one or
more levels, e.g. loss of a pedicle or vertebral body col-
lapse (usually sparing the intervertebral disk). It may also
reveal a soft-tissue mass adjacent to the vertebrae. How-
ever, an obvious collapsed vertebra may not be the site of
the cord compression. A bone scan does not usually yield
additional information. MR imaging is the investigation
of choice (Figure 3.3), but must not delay treatment. CT
with myelography may be helpful if MR imaging is not
available.

MENINGEAL CARCINOMATOSIS

Meningeal carcinomatosis occurs as a result of metastatic
spread into the cerebrospinal fluid. Numerous metastatic
seedlings develop on the meninges of both the brain and
the spinal cord. There may also be concomitant invasion
of the central nervous system (CNS). In one survey,
meningeal infiltration by cancer occurred in about 10
percent of patients with disseminated cancer.17 In another
survey, 90 percent of cases related to:

� breast cancer (450 percent);
� lung cancer (425 percent);
� melanoma (12 percent).18

Lymphoma is another relatively common cause of
meningeal carcinomatosis. Symptoms and signs can be
grouped into those involving brain, cranial nerves, and
spinal nerves (Table 3.5).

Table 3.4 Pain syndromes and associated clinical features caused by skull metastases.

Syndrome Pathophysiology Characteristics of pain Concomitants

Cavernous sinus Metastasis to cavernous

sinus

Frontal headache Dysfunction of cranial nerves III–VI

(diplopia, ophthalmoplegia,

papilledema)

Sphenoid sinus Metastasis to sphenoid

sinus

Frontal headache radiating to

temple with intermittent

retro-orbital pain

Dysfunction of cranial nerve VI (diplopia)

and nasal stuffiness

Clivus syndrome Metastasis to clivus of

sphenoid bone and

basilar part of occipital

bone

Vertex headache exacerbated by

neck flexion

Dysfunction of cranial nerves VII and IX–XII

(facial weakness, hoarseness, dysarthria,

dysphagia, trapezius muscle weakness).

Begins unilaterally but extends

bilaterally

Jugular foramen Metastasis to jugular

foramen

Occipital pain exacerbated by

head movement, radiating to

the vertex and to shoulder and

arm

Dysfunction of cranial nerves IX–XII

(hoarseness, dysarthria, dysphagia,

trapezius muscle weakness)

Occipital condyle Metastasis to occipital

condyle

Localized occipital pain

exacerbated by neck flexion

Dysfunction of cranial nerve XII (paralysis

of tongue, dysarthria and buccal

dysphagia), weakness of sternomastoid

muscle, stiff neck

Figure 3.2 This middle-aged woman who had had breast

cancer four years earlier presented with paralysis of the right VI

and XII nerves. Computed tomography shows metastatic erosion

of the apex of the right petrous bone (arrow).
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Most patients have symptoms and signs in more than
one area at the time of diagnosis. Initial cytological
examination of the cerebrospinal fluid was diagnostic in
just over half the cases, and eventually became positive in
490 percent.18

Headache and back pain are the most common initial
features. The headache is often severe and may well be
associated with symptoms and signs of meningeal irrita-
tion, i.e. nausea, vomiting, photophobia, and neck
rigidity. In one series, radicular pain in the buttocks and
legs occurred in one-third of cases.19 Helpful radiological

investigations are myelography, CTmyelography, and MR
scan with gadolinium enhancement (Figure 3.4).

UNILATERAL FACIAL PAIN IN CANCER OF THE
BRONCHUS

Unilateral ear and facial pain associated with cancer of the
bronchus has been reported.20 The characteristic features
of the pain are initially localized in or around the ear, later
more diffuse, and usually no detectable local cause.

The pain is a form of referred pain, relating to a sen-
sory branch of the vagus (nerve of Arnold), which con-
veys impulses from part of the external auditory canal and
a small area of skin behind the ear. In patients not pre-
viously known to have lung cancer, finger clubbing may
provide a clue to diagnosis.21

BRACHIAL PLEXOPATHY

Painful brachial plexopathy in cancer patients may be
caused by stretch injury during surgery, transient
inflammatory plexopathy (idiopathic or radiation
induced), metastasis, and progressive radiation fibrosis.22

The pain of brachial plexopathy is usually felt as a
burning dysesthetic pain in the ulnar side of the hand
(indicating C7–T1 root involvement) and is often accom-
panied by cramp-like or ‘‘crushing’’ pains in the forearm.
Brachial plexopathy is a common complication of Pan-
coast’s tumor (superior pulmonary sulcus syndrome),
breast cancer, and lymphoma. Compared with radiation
plexopathy, recurrent tumor is more often associated with
earlier onset, severe pain, and Horner’s syndrome.

SUPRASCAPULAR NERVE ENTRAPMENT

The suprascapular nerve (C5–6) is part of the brachial
plexus. Inter alia, it carries sensory branches from both
the glenohumeral and acromioclavicular joints. It tra-
verses the suprascapular notch which is narrow in some
patients. Weakness of the rotatory cuff muscles can result
in winging of the scapula and leads to repeated traction

Figure 3.3 An example of the value of magnetic resonance

(MR) scan as a noninvasive alternative to myelography in

patients with suspected spinal cord compression. This patient

with cancer of the prostate had symptoms which appeared

clinically to refer to the lower thoracic region. Sagittal MR scan

shows altered signal intensity in the bodies of T4, 7, 8, and 11.

These indicate active metastases. At two levels (T4 and T8),

there has been partial vertebral collapse and tumor extension

into the canal, producing significant cord compression (arrows).

The patient therefore required radiotherapy covering both levels.

Table 3.5 Spinal symptoms and signs caused by meningeal

metastases from solid tumors (74/90 patients).18

Symptoms Signs

Lower motor neuron weakness 34 Reflex asymmetry 64

Weakness 54

Paresthesia 31 Sensory loss 24

Back/neck pain 23 Straight-leg raising 11

Radicular pain 19 Decreased rectal tone 10

Bowel/bladder dysfunction 12 Neck rigidity 7
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on the suprascapular nerve. This can lead to inflamma-
tion and entrapment with consequential shoulder pain,
generally unilateral but occasionally bilateral. Typically,
the pain is exacerbated by overhead movement of the arm
and when stretching the ipsilateral hand across the thorax
and on to the contralateral scapula (Thompson and
Kopell test). Tenderness over the suprascapular fossa
supports this diagnosis. Risk factors for suprascapular
nerve entrapment include:

� weakness and cachexia with winging of the
scapula;

� when dyspneic patients lean forward and rest on
their arms for long periods, e.g. cancer patients with
concurrent chronic obstructive pulmonary disease
(COPD);

� excessive use of arms, e.g. in someone with
paraplegia or who uses crutches;

� the use of self-propelled wheelchairs;
� upper limb lymphedema, with a heavy arm dragging

on the shoulder girdle.23

LUMBOSACRAL PLEXOPATHY

Lumbosacral plexopathy presents with sacral and leg pain
and associated weakness. Additional inconstant features
include leg edema, a palpable mass on rectal examination,
and hydronephrosis.24 Three syndromes have been
described:24

1. upper (L1–L4), about 30 percent;
2. lower (L4–S3), about 50 percent;
3. upper and lower (L1–S3), about 20 percent.

Most patients report an insidious development of
pelvic pain and nerve pain radiating into the leg, followed
weeks or months later by sensory symptoms and
weakness. Bladder dysfunction and impotence are
uncommon.

Lumbar plexopathy (‘‘upper lumbosacral plexopathy’’)
may be caused by a tumor at one of several sites:

� intrathecal (meningeal carcinomatosis);
� epidural (epidural extension of paravertebral tumor,

e.g. lymphoma, or associated with spinal cord
compression);

� nerve root compression (vertebral collapse);
� paravertebral, i.e. at exit foramina from spinal canal

(paravertebral tumor, e.g. lymphoma);
� psoas muscle (malignant psoas syndrome, e.g.

melanoma, gynecological cancers, psoas muscle
sarcoma);

� renal bed (recurrence of renal cancer);
� retroperitoneum (lymphadenopathy overlying

psoas muscle associated with spread of
cancer of colon, stomach, adrenal gland, and
pancreas);

� retroperitoneum (sarcoma);
� pelvic floor (prostate).25

A similar range of possibilities exists for sacral plexopathy.
CT is generally helpful. However, the density of muscle
and of tumor is similar, and the diagnosis may be made
on the basis of an enlarged ‘‘muscle’’ mass. MR scan will
clarify if the diagnosis is in doubt.

Renal bed recurrence

Local recurrence of renal cancer after nephrectomy may
cause ipsilateral lumbar back pain and L1 and/or L2 nerve
compression pain in the ipsilateral groin and/or upper
thigh. There is often associated numbness and weakness
of iliopsoas muscle manifesting as impaired flexion of the
thigh. Activity typically exacerbates the pain. Radio-
graphic investigation may be difficult. Bowel prolapses
into the renal bed after nephrectomy and interferes with
ultrasound. CT is the best imaging technique in this
situation.

Figure 3.4 Magnetic resonance (MR) scan used to detect

cauda equina infiltration. This patient with a previous history of

carcinoma of the breast presented with severe sciatica. MR scan

was the investigation of choice, because of its ability to

distinguish between degenerative disk disease and root

compression by vertebral metastases. If neither possibility is

demonstrated, gadolinium-enhanced MR scan is required in case

the symptoms are caused by metastases in the spinal canal. In

this patient, enhanced images showed two plaques of tumor

(arrows) infiltrating the roots of the cauda equina.
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Malignant psoas syndrome

Malignant psoas syndrome is a good example of a mixed
mechanism pain, both nociceptive (local inflammation
and muscle spasm) and neuropathic (lumbosacral
plexopathy).26 The features of this syndrome are:

� clinical evidence of lumbar plexopathy;
� painful fixed flexion of the ipsilateral thigh with

exacerbation of pain when extension of the hip is
attempted ( = a positive psoas test);

� CT evidence of ipsilateral psoas major muscle
enlargement (Figure 3.5).27

Ultrasound is better than CT because muscle and cancer
have different echogenicity. MR scan will also distinguish.
A painful fixed flexion deformity is also seen with more

distal muscle infiltration, i.e. of the iliacus within the
pelvis.

Proximally, the psoas major muscle is attached to
vertebrae T12–L5. The ventral rami of nerves L1–3
and most of nerve L4 traverse the paravertebral belly of
the psoas muscle. Branches give rise to iliohypogastric
(L1), ilioinguinal (L1), and genitofemoral (L1–2) nerves,
which descend superficially on the surface of the muscle
posterior to the iliac fascia and the para-aortic and
iliac lymph nodes. Hence, malignant involvement of the
psoas muscle results in distribution of pain in these
areas.

PERIPHERAL NEUROPATHY

The incidence of peripheral neuropathy as a nonmeta-
static (paraneoplastic) manifestation of malignant disease

(a)

(b)

Figure 3.5 (a) Plain x-ray and (b) computed

tomography (CT) scan in a patient with severe

pain in the anterior left thigh and associated fixed

thigh flexion. CT shows massive expansion of the

left psoas muscle in the left iliac fossa caused by

infiltration by tumor. No abnormality was

detectable on the plain x-ray.
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is between 1 and 5 percent.22 It is highest in lung
cancer, followed by cancer of the stomach, colon, and
breast.28 A pure sensory neuropathy may be caused by
an autoimmune dorsal root ganglionitis. This is most
commonly associated with small-cell lung cancer, but is
seen occasionally with cancer of the breasts, ovary, and
colon.22

Cancer may also directly invade a peripheral nerve,
for example chest wall or rib lesions may infiltrate
intercostal nerves, and paraspinal masses may entrap one
or more nerves as they emerge from intervertebral for-
amina. CT or MR scan usually identifies the tumor. As
already noted, paraspinal tumors may extend into the
epidural space and also lead to progressive spinal cord
compression.

HEPATIC PAIN

Pain is not a constant feature of hepatomegaly. Among
90 patients with advanced cancer and hepatomegaly,
less than 40 percent had right hypochondrial pain.29

When pancreatic cancer patients are excluded (in whom
the pain could be pancreatic rather than hepatic), the
figure falls to about one-third. The most common pain
associated with hepatomegaly is an aching pain in the
right hypochondrium. In some patients this is exacer-
bated by standing or prolonged walking. This is prob-
ably caused by traction on the hepatic ligaments. The
origins of pain associated with hepatomegaly are
stretching of the hepatic capsule; traction on hepatic
ligaments (when standing or walking); intrahepatic
hemorrhage; outward pressure on rib cage; pinching
of abdominal wall; and lumbar spinal strain (as in
pregnancy).

Patients occasionally develop rapidly increasing
right upper quadrant pain, and present with an ‘‘acute
abdomen.’’ In patients with advanced cancer, the most
likely cause of such pain is hemorrhage into a hepatic
secondary with acute distension of the pain-sensitive
liver capsule. The pain will diminish as the hematoma
resolves and/or the capsule adapts, and analgesic
requirements generally return to prehemorrhage levels
within a week.

Patients with gross hepatomegaly sometimes complain
of discomfort in the lower rib cage, often bilaterally. This
may relate to outward pressure on the rib cage. A non-
opioid, e.g. paracetamol (acetaminophen), often provides
significant relief. A few patients complain of intermittent
sharp pains in the right hypochondrium. These are
probably caused by the enlarged liver pinching the pari-
etal peritoneum against the lower border of the rib cage.
Explanation of the latter, a change of position, and local
massage usually provide relief. Some patients with
hepatomegaly also complain of backache. This is caused
by postural factors and is similar to backache in
pregnancy.

PANCREATIC PAIN

As with other primary sites, pain is not a constant feature
in pancreatic cancer. Pain relates to obstruction of the
pancreatic ducts and to infiltration of pancreatic con-
nective tissue, capillaries, and/or afferent nerves. It occurs
in about 90 percent of patients with cancer of the head of
the pancreas, particularly if the growth is near the
ampulla of Vater.30 Jaundice is a common accompanying
feature. On the other hand, pain occurs in only 10 percent
of patients with cancer of the pancreatic body and tail and
is generally a late feature.

Pancreatic pain usually occurs in the upper abdomen.
It is often said that the pain will be on the right side with
cancer of the head of the pancreas and on the left with
cancer of the tail. This is not always the case.31 The patient
usually experiences constant pain, which becomes
increasingly severe over a period of time. As with other
causes of epigastric pain, in some patients the pain is
eased by bending forward and exacerbated by lying
supine.

Pain may also be experienced in the back. It is typically
midline in the upper lumbar and lower thoracic region. It
may spread laterally to right and left, particularly if severe.
Unless there is coexistent degenerative spinal disease,
there is no bone tenderness or restriction of spinal
movement. The presence of back pain may indicate
spread into the retroperitoneum and para-aortic nodes;
penetration into paravertebral muscles; and referred pain
from the pancreas itself.

INTRAPELVIC PAIN

Intrapelvic pain was present in 11 percent of a series of
350 patients with advanced cancer.29 In over half, the pain
was associated with recurrent cancer of the colon or
rectum. A quarter had malignancies of the female
reproductive tract, and 1 percent had extra-abdominal
primaries.

The pattern of pain associated with intrapelvic
malignant disease varies. Central hypogastric pain is
relatively common in patients with cancers of the bladder
and uterus. It is also seen in patients with colorectal
cancer, particularly if adherent to or invading the bladder
or uterus. More common is pain in the iliac fossae. This is
typically unilateral and associated with local recurrence
adherent to the lateral pelvic wall. Sometimes the patient
becomes bedbound because walking exacerbates the pain.
This suggests attachment to, or infiltration of, the ipsi-
lateral iliopsoas muscle by the cancer.

Presacral recurrence often leads to lumbosacral
plexopathy. Pain may be felt in the perineum or external
genitalia rather than the legs. Severe intrapelvic pain often
radiates to the upper thighs in a diffuse manner. Pain may
also be referred to the lumbar region, as in some non-
malignant gynecologic disorders.
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Rectal pain is another type of intrapelvic malignant
pain. It may be experienced even if the rectum has been
excised surgically. If a local recurrence is present, the
patient may complain of discomfort on sitting. This may
be mild and described as a feeling of ‘‘pressure,’’ or it may
be severe enough to prevent the patient from sitting
down. The reverse is also seen: no pain when sitting but
an increasingly severe dragging pain when standing for
more than a few minutes or after walking some 50–100m.
This type of pain may relate to a deeper recurrence with
adherence to myofascial structures.

A painful sensation of rectal fullness is occasionally a
problem. It is similar to the discomfort felt by normal
subjects when experiencing an intense urgent desire to
defecate. Such pain is generally related to a local tumor in
the unresected rectum or to involvement of the presacral
plexus by recurrent tumor. Rarely, it is a phantom phe-
nomenon after rectal excision. Severe stabbing pains
(‘‘like a red-hot poker’’) are occasionally reported. These
may relate to spasm of the rectum or the pelvic floor. This
type of pain can make the patient distraught.

After perineal resection for rectal cancer, most early-
onset pains (within a few weeks of surgery) are post-
operative neuropathic pains, and late-onset pain (after
more than three months) almost invariably indicates
recurrence.32 In many patients, the pain may develop
months before the recurrence becomes apparent (median
six months).33

In one study, nearly two-thirds of patients described
early-onset pain as shooting, bursting, or a tight ache. In
most, the pain was mild to moderate, intermittent, and
spontaneous.32 Fewer than 5 percent obtained good relief
from nonopioids and opioids. The late-onset pain was
mainly sharp, aching, and often severe and continuous,
located deeper within the pelvis and was typically exa-
cerbated by pressure and sitting.32 In contrast to the early-
onset group, over half of the patients responded well to
nonopioids and opioids.

Phantom bladder pain is rare. It probably occurs only
after cystectomy when the patient has had considerable
preoperative bladder pain either from the tumor itself or
from intractable cystitis. Phantom bladder symptoms
(bladder distension and a desire to void) are described
more frequently. They occur after cystectomy and cord
transection and in patients on hemodialysis.34

Bladder spasm

Spasm of the detrusor muscle manifests as a deep painful
sensation lasting several minutes or up to half an hour in
the suprapubic region and/or referred to the tip of the
penis. Frequency depends on the cause. Irritation of the
trigone by infection or cancer may act as a trigger.
Investigation may include bacterial cultures (to identify
infection); cystoscopy (to detect intravesical cancer); and
MR scan (to detect intramural and extravesical cancer).

INFECTION

Infection was the cause of pain in 4 percent of nearly 300
patients referred to a pain relief service in a cancer hos-
pital.35 Infection in or around a tumor can lead to a rapid
increase in pain, but is not always thought of as a possible
cause. However, one report describes seven patients with
head and neck cancer in whom infection was responsible
for some or all of their pain.36 All the patients had large
tumor masses with ulceration and necrosis, together with
swelling, induration, and erythema of the surrounding
tissue. In each case, pain had previously been well con-
trolled with an oral opioid, and then increased con-
siderably over a few days. In three of the patients, a
change was noted in the appearance of the tumor, two
had a leukocytosis and one was febrile. Empirical treat-
ment with antibiotics resulted in pain relief within three
days in all seven patients.36
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KEY LEARNING POINTS

� A thorough history and physical examination is

necessary for the diagnosis of the cause of pain.
� Classifying pain enables physicians to better delineate

pathophysiology and facilitates treatment efficacy.
� The multidimensional treatment of pain is of great

importance.

� Neuropathic and incident pain, psychological distress,

addictive behavior, and cognitive function can make

pain treatment challenging.
� Many tools have been validated for pain clinical

assessment and research purposes.

INTRODUCTION

Pain occurs in 60–80 percent of patients with advanced
cancer before death.1, 2 During the 1970s and early 1980s,
a number of authors demonstrated that patients with
cancer pain were inadequately managed.3, 4 As a result,
organizations such as the International Association for
the Study of Pain, the World Health Organization, and
other intergovernmental and nongovernmental organi-
zations launched major initiatives promoting the educa-
tion of healthcare professionals and the lay public on
cancer pain management.4, 5, 6 Initial guidelines and
scholarly reviews focused on dispelling existing myths and
on proposing simple yet effective treatments. The
assessment of pain was generally discussed in a very
simple way, with emphasis on the need for an appropriate
assessment of the ‘‘mechanics’’ of pain: location,

radiation, character, intensity, syndromal presentation,
and nerve pathways involved in the conduction of noci-
ceptive stimuli.

During recent years, it has become more evident that
the optimal evaluation of the patient with cancer pain
requires a multidimensional assessment of the pain syn-
drome, the patient’s clinical, psychological, and psychia-
tric characteristics, and a number of social and family
variables. A number of prognostic factors have been
identified that have a major impact on the nature of the
pain complaint and on the response to treatment.

In the following, we will initially discuss the evaluation
of patients with cancer pain along with the different
aspects of the assessment of the pain syndrome and the
need to integrate the pain with other common symptoms
in patients with advanced cancer. Finally, areas for future
research will be discussed.



EVALUATION OF PATIENTS WITH CANCER PAIN

History

Table 4.1 summarizes the main components of the
medical history in patients with cancer pain. It is crucial
to have a good understanding of the underlying cancer
(primary site, histology, and anatomical extent), as well as
the current disease status. In patients with advanced
cancer, the likelihood is higher that the pain is due to
locally advanced or metastatic cancer. However, in up to
one-fifth of these patients the pain is due to other causes,
such as cancer treatments or unrelated, often premorbid,
problems.1 In addition, some specific primary sites and
histologies are more likely to metastasize to specific areas
of the body than others (e.g. prostate cancer to bones,
small-cell lung cancer to the brain).

Previous cancer treatments should be reviewed in
depth. Some antineoplastic treatments, such as aggressive
surgery, chemotherapy, or radiation therapy, are capable
of causing chronic pain syndromes. Alternatively, some
patients may potentially benefit from specific anti-
neoplastic interventions, such as hormonal therapy or
radiation therapy.

Most patients with cancer pain have advanced disease
and a variety of other devastating physical symptoms and
psychosocial sequelae,7 some of which, such as anxiety or
depression, may impact on the expression of pain
intensity. Other symptoms, such as nausea and confusion,
will influence the choice of therapeutic interventions for
pain treatment. Therefore, it is of great importance to
consider pain within the context of the other physical and
psychosocial symptoms and to monitor the effects of pain
and its treatment on these other symptoms.

The presence of other pain syndromes, due either to
cancer or to chronic nonmalignant pain, may provide
important information about patients’ coping strategies
and their prior responses to analgesic therapies.

A history of alcohol or drug abuse is an independent
poor prognostic factor for pain control.8 Patients should

routinely undergo screening assessments for alcohol, such
as the CAGE questionnaire,9 and an assessment of a his-
tory of drug use.

One of the most important aspects of the psychosocial
assessment is the presence or significant history of mood
disorders.10 Depression occurs in approximately 25 per-
cent of patients with advanced cancer.11 Mood disorders
are likely to be intensified by cancer pain. On the other
hand, the expression of pain and other somatic symptoms
can be higher in patients with mood disorders.8 A
number of tools can be used for the assessment of the
presence and intensity of depression.12 Recent research
suggests that simple assessments such as a visual analog
scale (VAS) or the question ‘‘Are you depressed?’’ can be
as reliable as more complex and time-consuming instru-
ments in cancer patients.13 Vignaroli et al.14 have eval-
uated the screening performance of the Edmonton
Symptom Assessment System (ESAS)15, 16 for depression
and anxiety compared to that measured by the Hospital
Anxiety and Depression Scale (HADS).17 The diagnosis of
anxiety or depression is made when a patient scores 8 or
more on HADS. Of the 216 cancer patients analyzed, this
retrospective study showed that the ideal cutoff point of
ESAS for the screening for depression and anxiety in
palliative care is 2 out of 10 with sensitivity of 77 percent
and specificity of 55 percent for depression, and with
sensitivity of 86 percent and specificity of 56 percent for
anxiety. Patients with a depression or anxiety score of
Z2/10 on the ESAS should undergo further evaluation of
depression and anxiety.

Cognitive failure is a frequent finding in patients with
advanced cancer,18 occurring in more than 80 percent of
patients before death.19, 20 The presence of cognitive
failure makes the assessment of intensity and other
dimensions of pain very difficult. In addition, cognitive
failure may be aggravated by pharmacological interven-
tions for the management of pain, and, therefore, a reg-
ular screening of cognitive function and delirium should
be performed.20

Three of the more commonly applied tools are the
Folstein Mini-Mental State Examination (MMSE), the
Memorial Delirium Assessment Scale (MDAS), and the
Delirium Rating Scale (DRS). No single tool is relied on
exclusively to establish a definitive diagnosis of delirium
in all cases. An individual patient’s score, whether normal
or abnormal, must be correlated with the clinical
situation.

The MMSE, devised by Folstein et al.,21 comprises 11
questions that assess five general areas of cognition:
orientation, registration, attention and calculation, recall,
and language. A score of o24 out of 30 is generally
indicative of cognitive dysfunction, although this score is
generally corrected to reflect age and educational level.22

The MMSE has several advantages in that it is among the
most frequently used tests in the clinical evaluation of
delirium and has been validated for use in patients with
advanced cancer. It is familiar to many clinicians, and can

Table 4.1 Medical history in patients with cancer pain.

Medical history

Cancer stage: Primary site

Histology

Anatomical extent

Previous cancer treatment

Cancer pain syndrome

Other physical symptoms

Previous pain syndromes and treatment

Psychosocial assessment

History of alcoholism/drug abuse

Assessment of cognitive function/delirium

Other medical conditions
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be administered with very little training by most health-
care professionals. It is quick to complete, taking an
average of five to ten minutes, and its numerical score
quantifies cognitive impairment, which can then be
compared over time in a given patient, allowing evalua-
tion of the efficacy of various management strategies. The
MMSE is limited by the fact that it is simply a screening
tool for cognitive dysfunction and therefore cannot dif-
ferentiate between delirium and other cognitive disorders,
such as dementia. In addition, the MMSE cannot detect
the other dimension of delirium, such as awareness and
perceptual disturbance, delusions, and psychomotor agi-
tation.23 Therefore, two patients with equal scores may
look quite different clinically, one being in severe distress
with multiple hallucinations and severe agitation and the
other being hypoactive in appearance.

The MDAS, developed by Breitbart et al.,24 is a ten-
item, four-point observer-rated scale designed to quantify
the severity of delirium in medically ill patients and assess
disturbances in awareness, orientation, short-term
memory, digit span, attention capacity, organized think-
ing, perception, delusions, psychomotor activity, and
arousal in a way reflecting all the main diagnostic criteria
according to the Diagnostic and statistical manual for
mental disorders, vol. IV (DSM-IV) of the American
Psychiatric Association. Each of the ten items is rated
from 0 (none) to 3 (severe). Originally tested in a het-
erogeneous population of cancer and noncancer
patients,24 the MDAS has been used and validated for
screening and diagnosis of delirium in cancer patients.25

Although its reported administration time is approxi-
mately ten minutes, additional time is required for review
and discussion with family members and nursing staff.
Studies have shown that the MDAS is able to distinguish
patients with delirium from those with other cognitive or
noncognitive psychiatric disorders.24 Fadul et al.26 pre-
sented a retrospective study on 31 palliative care profes-
sionals after they have received a training session on the
MDAS. The correct diagnosis was achieved in 96.8 per-
cent (n= 30) despite an overall percentage error of 31
percent for orientation, short-term memory, digit span
and 45 percent for all other items (po0.001). The per-
centage of error did not differ between physicians, nurses,
and other palliative care professionals (p40.99). The
MDAS can be applied routinely in a palliative care setting.
However, future research with larger samples is needed to
assess whether the training of healthcare professionals will
have a stable effect over time and to further confirm their
study result. In our clinical setting, this tool has replaced
the MMSE for the assessment and monitoring of
delirium.

The Disability Rating Scale (DRS) is a ten-item rating
scale assessing a broad range of delirium symptomatol-
ogy. It is suitably easy to administer and, although sug-
gested as a suitable scale for the assessment of delirium
severity, it has been validated more for use as a diagnostic
tool. A limitation is its failure to assess some features

considered essential to the diagnosis of delirium,
including inattention, disorganized thinking, and cloud-
ing of consciousness.

An ideal clinical tool will be used regularly and repe-
titively on all patients. A ‘‘perfect tool,’’ if used only rarely,
is of no practical benefit. Regular assessment, even of
patients who appear cognitively intact, is essential for
timely identification and management, especially as mild
delirium of recent onset has the greatest potential for
reversibility.

Finally, a number of other medical conditions influ-
ence optimal pain management. The presence of renal
failure may have implications for the accumulation of
active opioid metabolites or the safe administration of
nonsteroidal anti-inflammatory drugs. Patients with
borderline cognitive function or dementia may have dif-
ficulties tolerating opioids or adjuvant drugs, such as
tricyclic antidepressants or anticonvulsants. Patients with
acute or chronic infection or diabetes may be poor can-
didates for corticosteroids. In summary, clinicians need to
have a complete understanding of the patient’s medical
and psychiatric condition in order to establish a safe and
effective therapeutic plan.

Physical examination

Patients with cancer pain should undergo a complete
physical examination, the results of which, when com-
bined with those of a thorough history, are sufficient to
reach an appropriate diagnosis of the cause of pain in the
majority of patients.27 In addition, the physical exam-
ination reveals important information about the ana-
tomic extent of tumor spread and the overall physical
condition of the patient. For example, patients who are
confused, profoundly cachectic, and who are non-
ambulatory are unlikely to benefit from aggressive
orthopedic reconstruction of the spine or long bones and
are probably more appropriately treated with less
aggressive, essentially pharmacologic, interventions.

Investigations

Even in seriously ill patients, ancillary laboratory and
imaging investigations are sometimes extremely useful in
clarifying the causes of pain and aiding the selection of
analgesic interventions. Plain x-rays and bone scans
contribute to decision-making regarding the appro-
priateness of radiation therapy and orthopedic proce-
dures in patients with bone pain. Computed tomography
and magnetic resonance imaging can help determine the
cause of intrathoracic and intra-abdominal pain syn-
dromes, and magnetic resonance imaging is essential to
confirm the early diagnosis of epidural spinal cord
compression.
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CHARACTERIZATION OF THE CANCER PAIN
SYNDROME

Table 4.2 summarizes the main factors that should be
considered in characterizing the cancer pain syndrome.
The location, radiation, descriptors, duration, and onset
of the pain syndrome will provide important clues as to
the pathophysiology and underlying cause of pain.
Nociceptive pain is defined as pain that arises from acti-
vation of peripheral nociceptors. The nervous system is
fundamentally intact, and complaints of pain usually
correlate well with the extent of tissue damage (i.e. tumor
invasion of bone or soft tissue28). Two subgroups of
nociceptive pain are recognized.

1. Somatic: patients usually describe a discrete pain
location and commonly use descriptors such as
aching, sharp, stabbing, or throbbing. Typical
examples of somatic nociceptive pains are those
related to bone metastases or infiltration of the
skin and soft tissues by cancer.

2. Visceral: because of the distribution and
convergence of nociceptors, these pain syndromes
are usually described more vaguely with regards
to both location and quality. Patients usually use
descriptors such as tugging, cramping, or
pressure. Pain is usually associated with tumor
invasion of intra-abdominal or intrathoracic
organs, distension, or compression, and pain
signals are conducted by the afferent autonomic
nervous system.

Neuropathic pain is defined as pain caused by aberrant
somatosensory processing,28 and in cancer patients this is
most frequently due to tumor involvement of peripheral
nerves, roots, or spinal cord. Patients most commonly
describe this pain as burning, numb, shock-like, or elec-
trical. Pain is usually located in the trajectory of the
involved nerves and is frequently accompanied by corre-
sponding motor and/or sensory abnormalities. For
example, a patient with lung cancer and burning pain in
the right hemithorax radiating along the intercostal space
arising after a thoracotomy is likely to be experiencing
neuropathic pain due to a postthoracotomy syndrome.

Alternatively, continuous stabbing pain that is well loca-
lized and with no radiation which preceded the thor-
acotomy is more likely to reflect nociceptive pain due to
involvement of the pleural space or bone by the primary
tumor.

Careful assessment of previous therapies decreases the
likelihood of using drugs or interventions that were pre-
viously found to be ineffective or poorly tolerated. Spe-
cifically, common opioid side effects, such as sedation,
constipation, and nausea should be assessed.

In patients with multiple sites of pain, it is particularly
important to assess each site separately and to carefully
record the different characteristics. Often, the pathophy-
siology and cause of each pain is quite different, and this
will require different approaches in a given patient.

PAIN EVALUATION

In recent years, it has become evident that the appropriate
evaluation of pain requires the regular assessment of
intensity, insight into its multidimensional features, an
appreciation of the patient’s clinical and psychosocial
characteristics, and consideration of prognostic factors
that may have a major impact on treatment outcome,
thus helping to focus care. It has also become apparent
that the features should be considered in the context of
the other major symptom complexes that are also very
common in patients with advanced cancer. Unfortunately,
there is evidence that pain is usually poorly assessed by
clinicians.29, 30, 31

Intensity

It is crucial to assess and monitor the intensity of pain.
This can be accomplished using VAS, verbal scales, and
numerical scales or more complex pain questionnaires.
Some of the most commonly used instruments for the
measurement of pain intensity are as follows:

� Edmonton Symptom Assessment System;15, 16

� Brief Pain Inventory (BPI);32

� Memorial Pain Assessment Card;33

� McGill Pain Questionnaire (MPQ);34

� verbal descriptors;
� numerical scales;
� VASs;
� facial scales (pediatrics).35

Most of these instruments and techniques are considered
reliable for the assessment of the intensity of pain. The
choice of instrument depends largely on the patient
population and the setting in which care is delivered. In
some regions of the world where the rate of illiteracy is
high, facial scales, colored circles, or pictures of fruits of
different size can be used to describe the intensity of pain
at a given time.

Table 4.2 Cancer pain syndrome assessment.

Assessment

Cause (tumor, treatment, unrelated)

Location(s) – radiation

Descriptors

Intensity – aggravating factors, relieving factors

Duration and onset

Previous analgesic treatments

Functional and psychological impairment
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The commonly used instruments described above
measure the intensity of pain at a given time only. Of the
more comprehensive instruments, we will describe the
BPI,32 the MPQ,33 and the Memorial Pain Assessment
Card.34

The BPI can be administered by a healthcare profes-
sional or may be self-administered. The longer version
takes approximately 15 minutes to complete while a
shorter version requires just a few minutes. The BPI
includes a graphic representation of the location of pain
and a group of qualitative pain descriptors. The severity of
pain is assessed using VAS for pain at its best and worst,
and on average. The perceived level of interference with
normal activities (life enjoyment, work, mood, sleep,
walking, relationships with others) is also reported. There
is ample evidence that the BPI is cross-culturally valid.32, 36

The MPQ is one of the oldest and best-established pain
assessment instruments.33 Patients are required to select
terms used to describe pain from a list. The descriptors
are then organized into sensory, affective, or evaluative
dimensions. The MPQ also provides a graphic display of
pain location. This instrument has been used in patients
with cancer pain,37 and in recent years a short form of the
MPQ has been found to be a valuable tool in patients
with chronic cancer pain.38

The Memorial Pain Assessment Card can be completed
in less than one minute and is easily understood by
patients.34 It consists of a small card that is folded so that
four separate measures can be performed. It contains
scales intended for the measurement of pain intensity,
pain relief, and mood, as well as a set of descriptors. It is
valid and effective for clinical use and is recommended
both for the clinical assessment of individual patients and
as an outcome measure for clinical trials.34

The Edmonton Symptom Assessment System is a group
of ten VAS for ten different symptoms, including pain
intensity. This tool allows for a very rapid (approximately
one minute) assessment of pain, mood, and other physical
symptoms. The results are reported in a graph that is kept
in the patient’s chart. This tool has been found to be
reliable for individual patient treatment,15, 16, 39 as well as
for clinical research and program evaluation.16, 40

One major limitation of the more complex instruments
is that, because of their length, they cannot easily be
administered repeatedly. The appropriate frequency of
measurement of pain has not been determined in pro-
spective research. In acute care settings, assessment takes
place usually once or twice a day. In chronic care settings,
in which patients are assumed to be more stable, assess-
ment is usually performed three times a week. Finally, in
patients managed by home care or ambulatory care,
assessment usually takes place at the time of the patient’s
clinic or hospital visit. Some simple instruments, such as
numerical scales, can also be utilized reliably by telephone.

An important aspect of effective pain assessment and
monitoring is a graphic display of pain intensity in the
patient’s chart.15 In the past, it became apparent that a

regular graphic display of the patient’s vital signs greatly
assisted in recognizing abnormalities that required cor-
rection. Regular reporting of laboratory results and x-rays
in the medical records also make visible the number of
factors not readily accessible to physical examination. An
appropriate format for recording pain and other symp-
toms renders the patient’s distress more visible and assists
the team in the overall planning and monitoring of
quality of care.40, 41

Multidimensional pain assessment

At the present time, nociception occurring at the level of
the primary or metastatic cancer site cannot be measured.
Cortical perception of pain is also not measurable. Thus,
all pain measurement is based on the patient’s expression
of pain intensity and distress. This expression is influ-
enced by factors that modulate the level of nociception,
perception, and expression. Therapeutic interventions can
be conceived of as targeting pain production at each level
of nociception perception and expression.

In the past, cancer pain and hospice groups used a more
unidimensional methodology. This approach considered
that ‘‘pain is what the patient calls pain and has the intensity
the patient reports.’’ This was frequently considered to mean
that 100 percent of a given patient’s expression of pain was
due to nociception and, therefore, treatable with analgesic
drugs. This rather simplistic approach could result in
massive doses of opioids, opioid-related toxicity, and
excessive reliance on pharmacological approaches compared
with that which may result when nonpharmacological
approaches to pain control are integrated.

Table 4.3 summarizes the components of pain
expression in two different patients reporting bony
metastatic pain with an intensity of 8/10. In the case of
patient 1, in whom the overwhelming majority of the pain
expression relates to nociception, opioid analgesics are
likely to be highly effective. In the case of patient 2, a
major part of the pain expression is due to somatization
related to depression and to severe aggravation of pain
with minimal movements. This second patient is much
less likely to respond to simple increases in opioid doses.
A combination of counseling, with or without anti-
depressant therapy, and the consideration of radiation
therapy or orthopedic procedures to the painful bony area
will likely be required in order to achieve a significant
decrease in the expression of pain. These cases are
examples of how multidimensional assessment can help
in the recognition of the relative contribution of different
dimensions to the patient’s expression, thereby assisting
in the planning of care.

A positive history of alcoholism or drug abuse indi-
cates a higher risk for coping chemically. Alcoholism
occurs in 5–15 percent of the general population and in
approximately 20 percent of hospitalized patients.42

Unfortunately, in more than two-thirds of patients the
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diagnosis is not made in a timely manner.9, 42 Four-item
questionnaires, such as the CAGE, are extremely simple
and result in an accurate diagnosis of alcoholism.9, 42 A
history of alcoholism is a major prognostic factor for the
development of rapid opioid dose escalation and the
occurrence of opioid-related neurotoxicity.8 However,
when patients undergo regular screening for alcoholism
and are offered multidimensional and multidisciplinary
support, both pain intensity and overall opioid use are
not significantly different among alcoholic patients
compared with those with no history of alcoholism.9

Somatization, either as a primary coping strategy or as
a result of affective disorders such as anxiety or depres-
sion, is also an independent poor prognostic factor in
patients with cancer pain.8 The appropriate assessment
and management of affective disorders with both
pharmacological and nonpharmacological techniques,
including appropriate counseling of patients with a his-
tory of somatization, can result in improved symptom
control and satisfaction with care.

In noncommunicative patients with delirium or
dementia, behavioral scales and third-party assessments
have been proposed for the assessment of pain.43 Unfor-
tunately, validation of these tools following traditionally
accepted criteria is elusive because of the characteristics of
the patient population. Communicative patients with
dementia are probably less able to recall, interpret, and
articulate their experience and, consequently, are less
likely to report pain44 than patients without delirium.
One of the main potential confounders for the mea-
surement of pain in people with delirium and dementia is
memory impairment, as pain experienced at one moment
may soon be forgotten.45, 46 A comprehensive study in 51
control subjects and 44 patients with dementia concluded
that dementia is capable of influencing not only the
report, but also the experience of pain.46

A number of authors have reported cases of commu-
nicative demented patients who appeared to have
diminished or absent self-reporting of pain.45 Behaviors
displayed by the patients suggested that decreased pain
perception rather than expression was the main reason for
decreased self-reporting.45, 47

Agitated behavior caused by factors other than pain
may be misinterpreted as pain and mistakenly treated

with opioid analgesics, a phenomenon that has been
observed in patients with agitated delirium related to
cancer.48 Decreased or absent self-reporting of pain may
make the diagnosis of acute complications such as frac-
tures, dental problems, urinary retention, or other acute
intercurrent events difficult. Finally, the presence of cog-
nitive failure significantly increases the likelihood of
neurotoxicity from both opioids and most adjuvant
analgesic drugs.

Neuropathic pain has been described as a syndrome in
which there is commonly a reduced responsiveness to
opioid analgesics.8, 49 The recognition of neuropathic pain
should assist clinicians in deciding on the use of adjuvant
analgesic drugs and early referral to specialized pain
services.

Incident pain or ‘‘breakthrough’’ pain has been defined
as a transitory increase in pain that occurs in one context
of ongoing pain of moderate intensity or less. Opioid
titration in patients with pain or breakthrough pain is
typically difficult because of rapidly changing levels of
pain and dose requirements.

Staging of pain (the development of a common
language)

After the recognition of the poor quality of pain control
in diverse populations,3 intensive educational efforts have
resulted in significant improvement in the management
of cancer pain during recent years, although results
reported by different groups remain variable. Some ori-
ginal papers describe extremely good results after the use
of relatively low doses of opioids.50, 51, 52 More recent
studies have suggested that, even after using doses of
opioids five or six times higher, 10–30 percent of patients
are still unable to achieve adequate pain control.53, 54, 55, 56

One likely explanation for such varied results is the
absence of a homogeneous method for the assessment of
pain intensity and pain relief. Another explanation for
some diverse findings is the differing characteristics of
patients treated by different groups. The relative pre-
valence of patients with more severe or otherwise distinct
pain syndromes in a given sample could have a major
impact on treatment outcome.

The recognition of poor prognostic features has led to
the development of staging systems for different primary
tumors, which has been a major advance in cancer
research and treatment.57, 58 These systems have required
frequent changes as knowledge of the biology of cancer
developed, but have allowed researchers to speak a com-
mon language and practitioners to apply the results of
their research in a logical and predictable fashion.

The precise definition of patient characteristics in clin-
ical research trials results in an accurate interpretation of
data, successful application of therapies, and the sub-
sequent formulation of more advanced clinical research
studies. In the clinical field, the early recognition of patients

Table 4.3 Components of pain expression in two different

patients.

Component (%) Patient 1
(intensity 8/10)

Patient 2
(intensity 8/10)

Nociception 80 30

Somatization 5 30

Chemical coping 5 10

Incidental component 10 30

100 100
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with poor prognostic features results in better planning of
care by ensuring faster referral to specialized services.

Unfortunately, such systems are not available for can-
cer pain. Most publications describe patients as having
‘‘pain due to cancer,’’ although this statement is probably
as simplistic and difficult to assess and interpret as ‘‘car-
cinoma of the breast.’’ In patients with breast cancer, we
know that estrogen and progesterone receptors, positive
or negative axillary nodes, histological characteristics of
the primary tumor, neoplastic status, and pattern of
dissemination are all of prognostic importance. In pain,
too, the factors described in Table 4.3 can influence
prognosis and management. The presence or absence of
these and perhaps other factors will have a major effect on
the results of treatment.

The revised Edmonton Staging System (rESS) was
developed by Fainsinger et al.59 to overcome some lim-
itations in relation to definitions and terminology of the
elements of the Edmonton Staging System. It is a vali-
dated and clinically acceptable tool for pain classification
and cancer pain populations’ comparison in research
studies.59 It has a good predictive value and a moderate to
high interrater reliability (ranging from 0.67 for pain
mechanism to 0.95 for presence of addiction).59, 60 It
consists of five features: mechanism of pain, presence or
absence of incidental pain, presence or absence of psy-
chological distress and addictive behavior, and level of
cognitive function. In a multicenter study involving 746
advanced cancer patients, Fainsinger et al.59 found that
younger patients (o60 years), as well as patients with
neuropathic pain, incidental pain, psychological distress,
or addiction, required longer time periods to achieve
stable pain control (po0.05) based on a univariate Cox
regression analysis. In a subsequent multivariate Cox
regression analysis, only younger patients (o60), neuro-
pathic, and incidental pain were significantly associated
with time to reach stable pain control (pr0.05). Patients
with neuropathic pain, incidental pain, psychological
distress, or addiction ended up on higher morphine
equivalent daily dose (po0.001). In another validation
study, Nekolaichuck et al.60 have revised the definitions
for incidental pain, psychological distress, addictive
behavior, and cognitive function of the rESS based on
palliative medicine and pain specialists feedback. The
name of the rESS was changed then to Edmonton Clas-
sification System for Cancer Pain (ECS-CP) (Table 4.4).

It is through the development of staging systems such
as the ECS-CP that a common language and methodology
for both clinical research and treatment planning can be
established.

INTEGRATION OF PAIN AND OTHER
SYMPTOMS

Pain is only one of many symptoms experienced by cancer
patients.7 It is important to assess pain within the context

of other symptoms for a number of reasons. Pain may not
necessarily be the symptom that is having the greatest
impact on a patient’s quality of life at a given point in
time. Pain intensity may have an impact on other physical
symptoms, such as fatigue or mobility, or on psychosocial
symptoms, such as depression or anxiety. Alternatively,
psychosocial symptoms may have an impact on the
patient’s expression of pain.8

The treatment of pain may lead directly to a worsening
of other symptoms, such as nausea, constipation, and
delirium. The ESAS,15, 16 STAS,61 and a number of other
tools allow for simultaneous assessment and monitoring
of multiple symptoms. These tools involve the completion
of a panel of VAS or numerical scales at regular intervals
by the patient or, if the patient is cognitively impaired, a
nurse.

One of the pivotal clinical challenges in cancer pain
management is to maximize the impact on the patient’s
pain expression, while minimizing the worsening of
coexisting symptoms and production of new symptoms.

SUMMARY AND CONCLUSIONS

In recent years, there has been increased emphasis on the
importance of appropriate clinical assessment of patients
with cancer pain. All patients complaining of cancer pain
should undergo a complete medical history and physical
examination. It is important to determine the cancer stage
and previous treatments, to characterize each pain syn-
drome, and to assess contextual psychosocial issues and
other medical conditions. Even in very ill patients, ima-
ging studies may contribute important information for
clinical decision-making. There are excellent and simple
instruments for assessing and monitoring pain intensity.
The most useful instruments for cancer patients are those
that assess multiple symptoms and allow for a graphic
display of data. The multiple dimensions that modulate
the nociceptive production, cortical perception, and
expression of pain should be considered in each patient.
Clinicians should remember that the expression of pain
intensity is a multidimensional construct that results from
the relative contribution of many factors. Appropriate
multimodal pain management will consider the relative
contribution of these factors in a given patient at a given
time. Finally, in cancer patients, pain occurs within the
context of a number of devastating physical and psy-
chosocial symptoms. Some of those symptoms are more
common and may be more intense than pain itself.
Because of the relative impact of pain and its treatment
on other symptoms, they should be regularly measured.

Unfortunately, the available body of knowledge on the
appropriate assessment of pain is not applied in the
routine treatment of cancer patients. The main future
challenge in this area is to ensure that patients have access
to these evaluations on a regular basis.
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KEY LEARNING POINTS

� The individual’s experience of pain is a complex and

multidimensional phenomenon.
� Psychological distress is key in the patient’s experience

of cancer.
� Social support is a key factor in maintaining coping and

promoting adaptation; it also strongly influences care

options.
� Pain assessments must include screening

for psychological distress and social

support.

� Family and informal carers should be involved in

assessments and treatment plans and may also need

support in their own right.
� Attention to effective and appropriate communication is

vital.
� Psychological interventions add usefully to physical

treatments for pain.
� Depression and anxiety are common in patients with

cancer. Effective screening and appropriate treatment

can help to prevent adverse consequences for patients.

INTRODUCTION

The individual’s experience of pain is a multidimensional
phenomenon with physiological, sensory, behavioral,
cognitive, and affective components and therefore
demands a multidimensional assessment. To acknowledge
the role of psychological factors in pain1 in no way denies
the physical component and the need to treat. It is,
however, increasingly recognized that physical modalities
alone may not be sufficient to help those who fear the
meaning of pain and feel a sense of decreased control over
their lives. Gamsa’s2 thorough review of the psychological

factors in chronic pain concludes that, ‘‘systematic studies
show that anxiety and depression contribute to pain, that
certain personality disorders and cognitive styles are
associated with chronic pain and that in some cases pain
is maintained by psychological rewards.’’ There is evi-
dence that psychological approaches have added useful
interventions to physical treatments in multidisciplinary
pain clinics3 and in oncology and palliative care settings.4,
5, 6, 7 Psychological distress is key in the patient’s experi-
ence of cancer.8, 9, 10 It interacts with physical distress and
perhaps survival.11, 12 It is influenced by perceptions of
family and social support, attributions of meaning and



hope, and the perceived degree of personal control. Zaza
and Baine’s review13 of cancer pain and psychosocial
factors found strong evidence of an association between
increased pain and increased distress and moderate evi-
dence for an association with decreased levels of social
activity and support. They conclude that good pain
assessment should include screening for psychological
distress.

An acknowledgement of the links between psycholo-
gical state and pain should not be used to manage the
frustrations of healthcare providers at the failure of
pharmacological efforts by shifting the ‘‘blame’’ to the
patient with an alternative diagnosis that attributes pain
to psychological causes. It is clear, however, that attention
to the emotional and psychological distress that forms
part of the cancer experience for patients and those close
to them can diminish suffering, improve quality of life,
and prevent problems in bereavement. It is also important
that healthcare professionals can distinguish between
normal reactions of adjustment to a life-threatening ill-
ness and symptoms of clinical psychiatric disorders that
are amenable to treatment.

WHAT IS SPECIAL ABOUT CANCER PAIN?

Public attitudes to cancer pain are important.14 There is a
widespread understanding that cancer is potentially fatal
and inevitably painful alongside an expectation that any
pain may be untreatable. There is evidence that the belief
that pain signifies disease progression is associated with
elevated pain intensity.15, 16 The process by which pain is
appraised and interpreted is likely to be a function of
psychological, as well as physical factors. Turk et al.17

conclude that the variability in the occurrence of pain in
patients with metastases, as well as across cancer diag-
noses, seems to suggest that disease progression is only
one of the factors accounting for the pain experienced by
cancer patients. Beliefs, meaning, expectations, and mood
will play an important role in modulating the pain
experience of cancer patients.18 In Barkwell’s study,19

patients with cancer were divided into three groups
according to the meaning they attributed to their disease:
challenge, punishment, enemy. Those who saw their ill-
ness as a punishment experienced more pain and
depression. Another study demonstrated a link between
high levels of hope and high levels of coping.20 Evidence
suggests that patients who believe they can control their
pain, avoid catastrophizing about their condition, and
believe they are not severely disabled, appear to function
better than those who do not.21, 22 Cognitive behavioral
therapy is emerging as a useful treatment option.23, 24

In general, it is clear that social support is a key factor
in maintaining coping and promoting adaptation in the
cancer patient.25, 26 Higher mortality rates have been
recorded for cancer patients in the first year after the loss
of a spouse, and it was noted that those who were married

survived longer than single patients.27, 28 There is sub-
stantial evidence for links between patient and family
functioning. Patients with high pain scores tend to
express more anxiety about the future of their families,29

and in turn there is concordance between levels of anxiety
in family and patient.30 There are also links between
family depression and patient disability and symptoms.31

A two-year follow up of over 600 newly diagnosed cancer
patients found a strong relationship between the number
and severity of unresolved concerns in the patients and
the later development of anxiety disorder and depressive
illness.32 Another study found that the majority of cancer
patients express most concern about their family’s future
and their own loss of independence, the number of
concerns being clearly related to the degree of their psy-
chological distress.33 This is in contrast to an earlier study
of hospice patients in which pain and symptom control
were found to be the most important concern,34 a dif-
ference that might be partly explained by deficits in
communication skills. Evidence showed that hospice
patients had a strong bias to selectively disclose physical
symptoms and that nurses did not elicit or register
patients’ concerns accurately.35 Unsatisfactory pain relief
has also been correlated with relatives who had limited
information about the death and found it hard to discuss
the issues with clinical staff.36 There are suggestions that
longer illness duration is related to lessened mood dis-
turbance and that a rapid course of terminal illness may
lead to diminished well-being.37 When pain in dying
patients is lessened, their ability to adapt psychologically
is increased. This cluster of results clearly highlights the
necessity to assess patients’ social and familial networks
and any concerns they may have about them. It also
emphasizes that, as the quality of life of patients and
families is intertwined, the patient and family should be
treated as the unit of care.

All of the studies confirm that pain is a complex
phenomenon and that helping people with cancer pain
needs much more than skilled drug prescribing.38 Good
pain control will take into account the society and culture
of the patient,39 will seek to understand the psychological
processes of the individual in coping with stress, and will
provide excellent communication and support where
appropriate to patient and family. It is important to
remember that with appropriate pain and symptom
interventions and good social support, some dying
patients score levels of self-esteem and well-being similar
to those of healthy populations.40

COPING AND ADAPTATION

A diagnosis of cancer brings huge losses, both actual and
potential, not only for the individual with cancer, but also
for those close to him or her: loss of physical health, body
image, independence, career and status, normal family
life, predictability, self-esteem, motivation, meaning, and
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sometimes interpersonal relationships. Most profoundly,
patients will experience a draining diminution in their
self-confidence and their ability to control their own
lives.41 Saunders42 created the concept of total pain
(social, emotional, physical, and spiritual) to describe the
experience of suffering. It is usefully extended in the
World Health Organization (WHO) components of pain
diagram (Figure 5.1).

The individual exists in a context in which body, mind,
and spirit combine with family and broader relationship
networks, community, and society. This framework is
helpfully encapsulated in Figure 5.2.

Lazarus and Folkman45 defined coping as individuals’
efforts to manage demands that are perceived as likely to
exceed their resources. Behaviors are usually aimed at
problem-solving by altering the relationship between the
person and his or her environment, changing the per-
ception of events, or changing the environment itself.
Denial, anger, avoidance, regression, rationalization,
intellectualization, and attachment are all common cop-
ing mechanisms. Whether a coping strategy is determined
to be helpful or unhelpful is often a question of view-
point.46 No one way of coping is inherently more desir-
able; the important issue is whether it is effective for
patients and not damaging to those close to them.
Weisman47 suggests that adaptive coping involves

confronting problems, revising plans, keeping commu-
nication open, a willingness to use the assistance of oth-
ers, and the ability to maintain an appropriate sense of
optimism and hope. The ability to cope successfully with
any crisis depends on having various kinds of resources,
for example personal, social, medical, and financial. The
extent and availability of such resources will influence
adaptation. Variables such as social class, socioeconomic
status, culture and ethnicity, age, gender, phase and nat-
ure of illness, and the behavior of healthcare providers
will also influence the availability and choice of coping
mechanisms and styles.48

ASSESSMENT

The National Council for Palliative Care49 provides a
helpful definition of psychosocial care, stating that it is
‘‘concerned with the psychological and emotional well-
being of the patient and their family/carers, including
issues of self esteem, insight into, and adaptation to
the illness and its consequences, communication, social
functioning and relationships.’’ The objective of the psy-
chological assessment is to maximize effective interven-
tion, which will be aimed at reducing the impact of

Fear of pain
Fear of hospital
Loss of dignity
Loss of control

Loss of bodily function
Uncertainty – future
Worry about family
Guilt and sadness
Spiritual unrest
Fear of death

Cancer
Noncancer pathology
Side-effects of therapy
Symptoms of debility

Chronic fatigue

Bureaucratic bungles
Friends – let down
Delays in diagnosis

Unavailable doctors
Therapeutic failure

Loss of social position
Loss of job, income
Role in family
Helplessness
Disfigurement/body image
Insomnia

Total
pain

Anxiety

Physical source

Depression Anger

Figure 5.1 Components of pain

(after World Health Organization).43
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existing losses, preventing further losses, promoting
coping, and providing a sense of control and engagement
in the decision-making process. Options will be max-
imized if individuals are given an adequate flow of
information at the pace of their choosing and an
opportunity to express and, where possible, share their
feelings and help to preserve relationships.44 Assessment
is not a one-off process.45 Assessments should be made
early and often. People change their minds and circum-
stances alter. It is often part of an indistinguishable cycle
with intervention; indeed, the assessment process itself
will often be therapeutic. The aim is to create a partner-
ship between the patient and those close to him or her
and the healthcare team.

Randall and Downie50 have emphasized the moral and
ethical issues evident in questioning individuals and those
close to them about personal and sensitive information. It
is important to agree with the ill person and the family
the reason for enquiries, to obtain consent, and to check
on it at regular intervals: ‘‘Please let me know if there is
something I ask that you would rather not discuss.’’
Patients should always be asked if they would like to be
seen alone or with someone else and, if so, with whom. It
is also important to discuss confidentiality and with
whom information may be shared, both within the
patient’s family and friendship network and within the
professional team. Good professional recording and
communication are vital if effective care is to be achieved
and duplication of enquiry avoided. The use of geno-
grams and ecomaps can assist healthcare professionals to

record information in a clear, easily updated manner that
leaves the patient in control of the material disclosed.44, 51

Such pictorial mapping generates additional information
about roles, patterns of communication, and losses and
gaps in care.52, 53

Assessments may be informal or follow predetermined
formats, including the use of questionnaires such as the
Hospital Anxiety and Depression Scale. It may be helpful
to think of psychological risk assessment divided into: (1)
predisposing factors, such as previous unresolved losses;
and (2) perpetuating factors, such as long-standing
marital difficulties. Whatever the format, assessments will
contain four main perspectives: (1) the individual, (2) the
family and those close to the individual, (3) physical
resources, and (4) social resources.54

The individual

A psychosocial assessment aims to discover what changes
the patient thinks the illness has brought, who or what
currently provides support, any gaps in the support net-
work, and the patient’s reaction to the illness and its
implications for his or her values, beliefs, and aims.

Helpful questions include: What worries you most
about your illness? What is helping most at the moment?
What has kept you going at other difficult times? Has
being ill made any difference to what you believe in? What
is the worst thing at the moment? Is there anyone you are
especially worried about?

The whole person exists in a context
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Figure 5.2 Framework for holistic assessment (redrawn from Oliviere et al.44 with permission).

Chapter 5 Psychological evaluation of patient and family ] 51



Family, friends, and carers

An assessment will cover:

� the effect of the illness on family roles and
relationships;

� personal histories of family members and any likely
impact on caring capacity;

� life cycle issues for the family, e.g. births, children
leaving home, retirement;

� previous crises and how they were handled and
additional concurrent crises, e.g. job loss;

� the presence of other vulnerable individuals in the
family, e.g. someone with a learning disability, a
dependent elderly relative.

Physical resources

Assumptions must not be made about the physical
resources available to individuals. Housing, money,
employment, and unmet physical needs, such as the lack
of a commode, can become the most important concerns
of the patient or family.55, 56 They will often not be dis-
closed unless specifically enquired about by the profes-
sional as patients may assume that they are not
appropriate subject matter. Patients threatened with
eviction for rent arrears because they can no longer work
will find it difficult to approach symptom control and
treatment compliance in a straightforward way.

Social resources

The patient and family must be set within a context of
their community and social network, which may include:

� informal and formal caring resources, e.g. neighbors,
churches, social and healthcare agencies;

� culture and ethnicity – there may be specific
requirements or difficulties based on religious or
cultural expectations;57, 58, 59

� potential discrimination – some groups in society are
less able than others to voice their needs, e.g. the
very poor, the profoundly deaf, those with learning
disabilities.60

All of the above will be set within the laws and value
systems of the particular society.

THE IMPORTANCE OF EFFECTIVE
COMMUNICATION SKILLS

Effective assessments and intervention depend on effective
communication. Respect and a nonjudgmental attitude are
the key to establishing trust. Patients are clear about what

they want from healthcare professionals: respect,
approachability, to be listened to, an unhurried attitude,
prompt appointments, repeated explanations of treatments
and their side effects, continuity of care, honesty, referrals
to other specialists, and sensitivity to psychological
issues.61 Despite Randall and Downie’s50 rather sanguine
view of communication skills in health care professionals –
‘‘Genuine professional concern for the patient’s welfare will
naturally lead to effective communication’’ – numerous
studies have demonstrated deficits in their assessment and
communication skills.62, 63, 64 Effective communication is a
repeated process that returns control to the patient and
helps the family to regain confidence.65 Unhelpful com-
munication can imply that the truth is too dangerous to
share or confronts people with a truth for which they are
unprepared or which they are unwilling to receive. Infor-
mation should be offered in a variety of forms (verbal,
written, taped) and interpreters provided where appro-
priate.66 It must always be remembered that patients have
the right not to know information.

Attention to the beginning and ending of meetings can
increase the efficacy of assessment and intervention. It is
important, for example, to consider who should attend –
patient, family, friends, relevant professionals – and to
make proper introductions. On closure there should be a
time warning and a ‘‘catch all’’ – ‘‘We’ve got about five
minutes left, is there anything else that’s important for
you to mention?’’ Decisions and agreements should be
clearly summarized and the time and date of the next
meeting confirmed.

THE IMPORTANCE OF THE FAMILY

Family and friends are important as informal carers for
patients with cancer. Increasing numbers of patients are
receiving the majority of their care at home. A systematic
review of the factors influencing home deaths in cancer
patients indicated that two strong determinants were
living with relatives and having extended family sup-
port.67 Regarded as a resource to the patient and as
potential coworkers with the professional team, it is
important that friends and family are supported if they
are to continue with their task. Furthermore, depression
and anxiety in the family are linked to patient difficulties.
The burden of caring has been described in many studies,
and there are reports of increased risk of physical and
psychological morbidity among carers.68, 69 Caregivers
face conflicting demands and conflicting advice; they
often have to put their own lives on hold.70

A study that examined the concerns of informal carers
during the palliative care phase found that 84 percent
reported above normal levels of psychological distress and
41 percent experienced high levels of strain related to
caregiving.71 Life restrictions, emotional distress, and lim-
ited support were among the reported causes of strain.
Unmet practical needs are also cited as a source of stress in
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many studies, along with the failure of healthcare profes-
sionals to meet carers’ learning needs adequately.72, 73 It is
also clear that, if their educational needs about patient care
remain unmet, family members can become a barrier to
effective symptom management rather than a means of
supporting patient compliance.74, 75 It is, however, impor-
tant to note that many carers see caring as a natural
extension of existing relationships and report satisfaction
and fulfillment in caring tasks.76, 77

The family and those close to the patient may also be
viewed as co-clients.78 Care for the family has an
important preventive health component as family mem-
bers will live on into a future shaped in part by their
experience of the patient’s illness and perhaps death. As
Parkes79 memorably reminds us, ‘‘Cancer can affect a
family in much the same way as it invades the body,
causing it to deteriorate if left untreated.’’ The family is a
complex system that changes over time. It has a past and a
future that exert pressures on the present. Patients will
also belong to other networks of relationships, some of
which may be more significant than those with biological
links. Unless a clear assessment is undertaken, help for the
family can get lost in anxiety for the patient. Family life
deteriorates along with the patient, but patient and family
members will have different needs at different times.
Family members may require different types of support
and sometimes have conflicting agendas. Internal and
external cultural expectations about the roles, rights, and
responsibilities of individual family members will also
have an impact.80 Changes in family structure, e.g.
divorce, separation, stepfamilies, geographic distance,
which are increasingly common, may add to the burden
of informal carers. The literature81, 82, 83 is clear about
their needs, which are listed below.

� Adequate nursing support and confident, committed
family doctors providing coordinated care.

� Access to specialist care where appropriate.
� The assurance that good symptom control is being

given to the patient.
� Knowledge of available support and advocacy to

obtain it in time, including practical help with
household tasks, personal care and equipment and
financial support where necessary.

� Access, where appropriate, to respite care, either as
an inpatient or as a home-sitting service. Many will
be struggling with rapid and frightening changes in
the physical needs and capacities of the ill person
and the consequent physical caring tasks.

� Knowledge about the illness and training in skills to
enhance patient comfort.

� Emotional support directed specifically at the carer.

Ideally, individual time for an assessment and response to
carers’ needs should be negotiated at the start of the
relationship between the professional and patient and
family so that it is accepted as a normal part of the

contract. If separate meetings are offered only when dif-
ficulties arise, they may cause suspicion and guilt.

There are relatively few studies about the psychological
state of families of a terminally ill patient, although
Kristjanson84 has produced a useful review. Most studies
have examined morbidity after bereavement,85 although
in an important study of families affected by cancer,
Kissane et al.86 demonstrated a relationship between
family functioning during the illness and adaptive grief
outcome. The study found spouses’ perception of overall
family coping as being poor to be correlated with greater
grief intensity and depression and poorer social adjust-
ment. Family coping that was perceived as adaptive was
linked with a good outcome. This research indicates both
the need for an assessment of family functioning as part
of good clinical care in order to identify families at risk
and the importance of collaborative partnership. What
counts is individuals’ own view of whether or not they are
coping as a family. Professionals must therefore find out
from the family how they view themselves and their dif-
ficulties. Kissane and colleagues87 have developed a short
self-administered family relationships index to identify
families at risk. Their research indicates positive outcomes
for limited, focused family sessions provided to at risk
families.88

Significant factors which seem to predispose a family
to emotional risk include:89

� recent diagnosis of advanced illness;
� anger about delays in diagnosis or treatment;
� close dependent relationship with the ill person;
� other dependants in the family, e.g. children, elderly

parents;
� carer isolated with little perceived support;
� carer unable to be realistic about the patient’s

prognosis;
� previous or current mental health problems or

previous losses, especially if recent;
� evidence of dependency on drugs or alcohol;
� practical difficulties such as housing or finance;
� estranged family members or significant conflict

within the family;
� history of abuse or trauma.

FAMILY ASSESSMENT – PRACTICAL STEPS

A family assessment should include the following steps.

1. Find out how everyone defines the problem, but
be neutral. Every individual will need to feel that
the professional understands their point of view.

2. Consider the impact of the illness on roles and
tasks and any care gaps.

3. Does the illness challenge the belief structure of
the family? Has it brought unfinished business to
the fore?
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4. Anticipate and acknowledge differences and
conflicts of need. ‘‘You are both feeling lonely and
resentful. You want to help your mother but you
are worried about giving up your job. You would
like to go home to your daughter but you are
anxious about the burden this might place on
her.’’

5. Help people negotiate and compromise, which
often means assisting them to find a dignified
way to retreat from fixed positions.

6. Facilitate the sharing of emotional pain and
anxiety. Generalization may help. ‘‘Many families
tell us y What is it like for you?’’

7. Be realistic and encourage a focus on concrete
and achievable goals.

8. Recognize and respect family coping mechanisms.
9. Outline clearly the resources available to the

family and find out which they would like to use.
Do not coerce them.

CHILDREN

Many research studies have made clear the cost of inade-
quate support and involvement for children facing serious
illness in someone close to them.90, 91, 92, 93 Children may
respond with emotional and behavioral disturbance at the
time, throughout childhood, and on into adulthood.
When the likely outcome of the illness is death, studies
confirm the importance of children’s predeath experiences
in mediating and influencing the course and outcome of
bereavement.94 Significant factors include the openness of
communication in the family, the relationship of the child
with the ill person, the availability of community support,
and the extent to which the child’s parenting needs have
continued to be met. When someone in the family is very
ill, everyone is affected, including children. However,
adults’ desires to protect children often leave children
confused and alone with their fears and fantasies, which
may be much worse than the reality. Children are always
aware when something significant is happening in the
family; they overhear conversations, are aware of body
language and practical changes, and often pick up adult
gossip from school friends. They also sense adult anxiety.
However, they do not always ask unprompted questions,
sometimes keeping their worries to themselves out of a
desire to protect the adults and family life.

Children need:

� respect and acknowledgement;
� information that is clear, simple, truthful, and

repeated about what is happening and why and what
might happen next;

� reassurance about practical issues and about their
own care;

� reassurance that nothing they did or said made the
illness happen;

� a chance to talk about feelings with adults who are
prepared to share theirs;

� appropriate involvement in helping the patient.

Parents have good reasons for feeling anxious about
talking to their children, and these are often shared by
professionals. They are often struggling to maintain their
own control in the midst of uncertainty and strong
emotion. They may underestimate what a child under-
stands or worry that saying the wrong thing may make
matters worse. It is often important to support parents
with their own emotional needs before they can con-
template addressing those of their children. The aim
should always be to help parents to talk to their own
children themselves, to give them the confidence and
skills to begin to assess and meet their own children’s
needs. Christ et al.’s research95 demonstrates the value of
giving parents information about their children’s devel-
opmental needs. Sandler et al.’s studies96 show promise
for a family-based cognitive behavioral intervention.

Helping parents to talk to children

The following guidance should be given to parents.97, 98

� Acknowledge that it will feel uncomfortable and
distressing.

� Reassure them that information does not need to be
given all at one time, but step by step, using age-
appropriate vocabulary and not being afraid to say ‘‘I
don’t know.’’ Offer suggestions about possible
explanations.

� Warn parents not to be surprised if children change
the subject or focus on the practical. ‘‘What’s for
tea?’’

� Help them to understand and respond to their
children’s emotions and sometimes changed behavior.
For example, children may be angry at having their
routines upset. They may become more clingy or
more naughty.

� Help parents to involve other people in their child’s
network: friends, relatives, teachers.

� Offer parents resources, such as booklets to read
themselves and books to read with their children.

� Parents need to think about:
– What their children know already. It often helps to

start with children’s own observations so that any
misapprehensions can be corrected. For example,
‘‘What have you noticed that’s different about
mummy? Why do you think mummy is ill?’’

– What they want their children to know, e.g. what
the doctors have said, what the treatment is, and
what the side effects might be.

– What the children want to know, remembering
that they may not ask, e.g. ‘‘Is it my fault? Is
cancer catching? Will daddy die?’’
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� Always work with what seems manageable and
comfortable to parents themselves. There is no one
right way, only the way that is right for them and
their family.

SEXUALITY AND INTIMACY

Studies have documented the importance of sexuality as a
quality of life issue for patients and their partners.99 There
is a large body of evidence confirming that sexual beha-
viors, self concepts, and relationships are deeply affected
in many adults with disease.100, 101 Studies also confirm
the efficacy of sexual counseling programs102 alongside a
conviction among healthcare professionals that sexuality
is an integral part of their responsibility toward patients
and those close to them.103, 104 Yet research also demon-
strates that professionals seldom address the issue.105, 106

There remains a gap between theory and practice. It is
clearly inappropriate to expect every healthcare profes-
sional to be a specialist in sexual counseling. However, the
responsibility for making an assessment of whether or not
this is an important area for the individual belongs to
all107 and evidence suggests that many cancer patients
prefer to receive information and support from their
generic team.108

Potential sexual problems relating to illness fall into
two linked categories: (1) mechanical problems that are
the direct physical consequences of illness or treatment
and (2) the emotional consequences of the illness,
including changes in the way people feel about themselves
and each other and their body image. Professionals need
to be able to initiate dialog and discussion, to identify and
assess need, and to provide first-line help with the offer of
referral on for specialist support if appropriate.109 It is
important to avoid assumptions, for example that sex is
less important to older people or to someone not cur-
rently in a relationship. Individuals and those close to
them need time to come to terms with their illness and its
implications. Anticipation and honest discussion can
reduce anxiety, so information should be given in advance
wherever possible, in both verbal and written form.

Most people will not ask for help spontaneously.
Learning to ask is the professional’s responsibility. A
recent study suggested that when this was done the
majority of patients with advanced cancer actively wished
to discuss this aspect of their lives.110

Taking a sexual history

The following approach may be helpful.

1. See people separately and together.
2. Use questions that move from the general to the

specific. ‘‘How has your illness/treatment affected
your work/home/sex life?’’

3. Use questions that give permission. ‘‘Do you have
any worries about the sexual side of things?’’

4. Use phrasing that implies that most people
experience these kinds of doubts. ‘‘People often
have questions they’d like to ask about the sexual
side of life.’’

5. Find an appropriate and understandable
vocabulary for the individual.

6. ‘‘In what ways has your illness changed the way
you feel about yourself as a man/woman/
partner?’’

7. ‘‘How long have you been together? Has the
physical side of your relationship been important
to you/your partner?’’

8. ‘‘In what ways has your illness changed the way
you can get close to your partner?’’

9. ‘‘What do you want most from your partner at
the moment? What do you think your partner’s
reaction would be?’’

Professionals should always be alert to the possibility of
violent or abusive relationships.111

ASSESSMENT AND COPING MECHANISMS

Denial

Some patients, or those close to them, may deny the
diagnosis or the implications of the disease. Denial is a
phase of the coping process that revises or reinterprets a
portion of a painful reality. Professionals should tackle
denial carefully and consider whose problem it is. People
are only at risk when their denial of their symptoms or
issues around their illness is so persistent that it jeo-
pardizes aspects of their physical well-being and ultimate
prognosis, or the well-being of those close to them.47

Questions to ask include:

� is denial affecting help-seeking behavior and
compliance?

� is denial reducing emotional distress?
� is denial leaving the patient in immediate, persistent,

or extreme anxiety?
� is the denial temporary or persistent? Many people

move in and out of denial;
� has the information about the diagnosis or treatment

been given in a way that is clearly understandable?
� have any underlying major psychiatric disorders or

organic mental disorders been excluded?

‘‘What if?’’ questions may help those in denial as they
allow the maintenance of some distance from the painful
truth. ‘‘Imagine for a moment that you weren’t around to
look after your children. In those circumstances who
would you want to be involved?’’ Other approaches might
include image work, art, or music therapy, or very gentle
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probing. ‘‘I know you like to look on the bright side of
things but are there ever moments when you find yourself
thinking less positive thoughts?’’

Anger

Extreme anger can make it hard to assess what is
important for the patient or what might be potentially
helpful interventions. Strategies to manage anger include
the following.112

� Remember that anger is an energy that can be
positively harnessed.

� Invite people to sit down in a quiet place. Speak
calmly. ‘‘Can you explain to me why you are feeling
like this?’’

� Avoid becoming defensive or patronizing.
� Acknowledge the anger, legitimizing it where

appropriate. Be honest if a mistake has been made.
� Recognize the feelings that may be underneath anger:

loneliness, fear, a sense of injustice.
� Encourage expression. ‘‘Just how angry have you

been?’’
� Try to suggest a coping strategy, e.g. registering a

complaint, talking to a relative.
� Assess the danger to yourself and stop the interview

if there is a risk of physical aggression.

RISK ASSESSMENT FOR DEPRESSION, SUICIDE,
AND ANXIETY

Depression

Depression is a common symptom among cancer
patients, although reports of its prevalence vary enor-
mously.40, 113 A systematic review of depression amongst
patients with advanced cancer suggests that it is very
common in that population.114 There are strong links
between poor functional capacity and depression and
between depression and chronic pain.115, 116 Failure to
recognize depression can enormously increase physical
and psychological suffering for both patients and those
close to them. Severe depression can make symptom
management more difficult, reduce compliance, and lead
to death wishes or a desire for euthanasia.117 Some
research suggests that patients with depression in the
context of serious illness may have a shorter life expec-
tancy.118 It is important to distinguish between depressed
mood, which is often present as part of a natural
adjustment reaction, and depressive illness, which is a
clinical entity and severely disabling condition that may
be potentially life-threatening because of the associated
risk of suicide119 and which benefits from antidepressant
therapy and psychological support. It is always important
to rule out depression due to a medical condition, e.g.
hypercalcemia, hypothyroidism.

A major depressive episode, as widely accepted and
encapsulated in the DSM-IV,120 can be described as the
presence of depressed mood or loss of interest or pleasure
lasting most of the day, for at least two weeks, in the
presence of four or more of the following:

� significant loss or increase of appetite/weight;
� psychomotor retardation or agitation almost every

day;
� loss of energy or fatigue nearly every day;
� feelings of worthlessness or excessive or inappropriate

guilt nearly every day;
� impaired concentration or memory nearly every day;
� recurrent thoughts of death;
� recurrent suicidal ideation.

In the case of patients with severe depression it is
important to start drug treatment and then to provide
other supportive interventions, such as cognitive therapy,
relaxation therapy, and personal counseling.121 One of the
difficulties with the quoted criteria is that several of them
are somatic in nature and can be confused with the
symptoms of cancer itself, such as loss of weight and
energy. It is therefore important to consider them within
the context of the physical illness. Various writers have
suggested distinctive features of depression in cancer
patients, such as social withdrawal, complete failure to
respond to good news or funny situations, persistent
tearfulness, a feeling of being a burden when this is
obviously not the case, chronic pain resistant to treat-
ment, and perceiving the illness as a punishment.122, 123

Healthcare workers assessing depression should not
make assumptions. The patient must be asked directly:
‘‘Do you feel depressed?’’ Hotopf124 offers a helpful list of
key questions to elicit a patient’s narrative of illness and
suggests the variant, ‘‘Have you been depressed most of
the time in the last two weeks?’’ Several studies have
demonstrated that, although medical personnel are good
at picking up pain and physical problems, they are much
less effective in detecting psychosocial problems.35 In one
study, 58 percent of patients identified problems not
mentioned by professionals, and 52 percent of these were
psychosocial.125 It therefore follows that a careful history
from both patient and close family or friends is essential,
including whether the symptoms represent a change from
previous functioning. Predisposing factors are:

� a past personal or family history of depressive illness;
� a previous suicide attempt;
� lack of social support;
� recent stressful events;
� alcohol or other substance abuse.

Diagnostic instruments, such as the Present State Exam-
ination and structured clinical interviews, are designed to
aid differential diagnosis, but they are time-consuming
to administer and require special training. Screening
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instruments such as the Goldberg Health Questionnaire
are also available, but these, too, take time to administer.
Another possibility is the use of a self-rating instrument
such as the Hospital Anxiety and Depression Scale
(HADS). Moorey et al.126 tested the HADS in 560 patients
with cancer and concluded that it ‘‘seemed to be the best
instrument for rapid evaluation of psychological inter-
ventions in patients with physical illness.’’ Although the
instrument was originally designed to measure severity of
anxiety and depression, studies to validate its use as a
screening instrument for depression in cancer patients
have been carried out.127 These studies have highlighted
some of the drawbacks such as the false-positive and
-negative results that emerge with self-screening and the
ambiguity of several of the items in patients with poor
performance status. General screening questions can play
an important role: ‘‘How is your morale these days con-
sidering what has happened? What can you tell me about
how discouraged you ordinarily get?’’47

More recent research128 has cast doubt on Chochinov’s
study129 of the use of the single question on depression as
a reliable diagnostic test.

Suicide

Cancer patients are at an increased risk of suicide relative to
the general population, particularly in the final stage of
illness.130, 131 Screening for depressive illness is vital as
depression is a factor in 50 percent of all suicides.132

Uncontrolled pain is also a very important risk factor.133, 134

Hopelessness is the key variable that links suicide and
depression in the general population. In the face of cancer,
loss of control and a sense of helplessness are significant
factors in suicide vulnerability, as is fatigue.

EVALUATION OF SUICIDE RISK

The following guidelines may be helpful.

� Never be afraid to ask. ‘‘How low have you been? Have
you ever thought of ending your life? How? When did
you think of doing it? What has stopped you?’’

� Take threats seriously. Offer appropriate follow up
and avoid prohibiting statements such as ‘‘You
shouldn’t talk like that.’’

� Recognize despair. This gives people a sense of relief
and lets them know they are being taken seriously.

� Check for consistency over time. Some episodes are
brief and do not reflect a sustained and committed
desire to die.

� Discussing suicide openly can acknowledge the
individual’s need to retain a sense of control over
aspects of his or her death and also allow a fuller
discussion about preventable fears and anxieties, such
as ‘‘How will I die? ‘‘How might my symptoms be
managed?’’

� Patients may also need to discuss existential anxieties
such as fears of punishment. ‘‘What will happen to
me after death?’’

� Clinicians should also be aware of the danger of the
first few weeks on antidepressants, which can lift
retardation before improving mood, so that people
have the energy to act while remaining very low in
spirit.

If suicidal risk is present, it is important to refer the
patient to a psychiatrist for a professional consultation.
However, it is rarely appropriate to refer patients to
specialist psychiatric units. According to Breitbart and
Krivo,135 ‘‘The goal of the intervention should not be to
prevent suicide at all costs, but to prevent suicide that is
driven by desperation,’’ reminding professionals that the
vast majority of cancer patients who express suicidal
ideation do so while suffering unrecognized and
untreated psychiatric disturbances and poorly controlled
physical symptoms, especially pain.

Anxiety

Anxiety is a common response to a fear-provoking
diagnosis and an uncertain future. However, if present at
a clinical level, it can be disabling and is potentially
responsive to an active drug regimen.121 At any level
anxiety can reduce the threshold to physical suffering,
especially pain, and make the disclosure and resolution of
significant practical and emotional concerns much more
difficult.136 Anxiety and depression often occur together,
and both will need to be attended to in many situations
with cancer patients.47, 137, 138 A clinical anxiety state may
include phobic disorders such as claustrophobia, and
panic attacks may occur in stressful situations.

Predisposing factors include:

� a past or family history of an anxiety disorder;
� poor social support;
� recent receipt of bad news;
� previous alcohol or substance abuse;
� unstable environment in childhood/early experience

of separation;
� overprotection by family or partner;
� previous experience of a distressing death.

A clinical anxiety state is often indicated when the patient
reports feeling extremely apprehensive or tense and
sometimes tormented and unable to make decisions. It is
dominating and intrusive in quality and will often be
self-described as significantly different from normal
mood. This mood will have persisted for more than two
weeks for more than 50 percent of the time. It will be
accompanied by the presence of other anxiety-related
symptoms, which can be considered to fall into in four
categories.
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1. Psychological apprehension: feelings of dread,
threat, fear, worries over trivia, irritability.

2. Somatic and autonomic: tremor, diarrhea,
sweating, nausea.

3. Vigilance and scanning: poor concentration,
insomnia, fatigue on waking, distractability.

4. Motor tension and behavioral symptoms:
shakiness, trembling, muscle aches, fatigue,
restlessness, angry outbursts, demands for
attention, clinging.

It is always important to exclude organic causes such as
endocrine and metabolic disorders, alcohol withdrawal,
chronic dementing illness, acute confusional state, and
drug-induced motor restlessness.

Upon diagnosis of a clinical anxiety state, appropriate
pharmacology is essential, with psychotherapeutic sup-
port such as cognitive–behavioral therapy, aromatherapy,
and relaxation techniques, as well as general emotional
support for patient and family.

CONCLUSIONS

Psychological distress is key in the patient and family’s
experience of cancer and interacts with physical distress.46,
139 Good pain relief is multidimensional and demands a
careful, multifaceted, often multiprofessional, approach
that does not need to be hugely sophisticated but knows
when to call in specialists. The husband of a woman who
died of breast cancer declared that in his opinion, ‘‘The
great deficits in cancer care lie in communication and the
psychological care of patient and family.’’140 Skills in
psychological evaluation are vital if these deficits are to be
remedied. Excellent pharmacology, appropriate informa-
tion, and emotional support are equally important in our
efforts to help those with cancer.
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KEY LEARNING POINTS

� The shift in cancer care from the inpatient to the

outpatient setting has placed a tremendous burden on

patients and their family caregivers.
� One of the most frequently cited concerns of family

caregivers of oncology patients is pain management.
� Most family caregivers overestimate the intensity of the

patient’s cancer pain.
� Family caregivers perceive a significant number of

barriers to effective cancer pain management, including

concerns about addiction and concerns about the side

effects of analgesic medications.

� Family caregivers who care for patients in pain

experience increased psychological distress and

decreased quality of life.
� Family caregivers face numerous difficulties with the

implementation of an effective pain management plan

at home.
� Family caregivers need ongoing education and coaching

to develop optimal approaches to care for patients with

cancer pain.

INTRODUCTION

Throughout the world, dramatic increases in the aging
population and cost containment policies in health care
have shifted the care of patients with cancer from the
inpatient to the outpatient setting. This shift in care has
placed an enormous burden on patients and their family
members to manage cancer pain in the home environ-
ment.1, 2, 3 As noted by Ferrell and colleagues,2 one of the

most frequently cited concerns of family members of
oncology patients is the management of cancer pain.

While the definition of a family caregiver varies, in this
chapter, the terms ‘‘caregiving’’ and ‘‘family caregiver’’ are
defined broadly. Caregiving includes the informal (i.e.
unpaid) care provided by family members that goes
beyond the customary and normative social support
provided in social relationships.3 Likewise, while the
family caregiver was originally conceptualized as a person



related by marriage or blood who lived with the patient,
in many studies of cancer pain management, family
caregivers were defined as the individual determined by
the patient to be most involved in their care.4, 5, 6, 7, 8, 9, 10

An examination of the literature on the role of the
nonprofessional (i.e. family) caregiver in cancer pain
management determined that the research has focused on:

� congruence in patients’ and family caregivers’
perceptions of the cancer pain experience;

� family caregivers’ perceptions of the barriers to
effective cancer pain management;

� the impact of the cancer pain experience on the
family caregiver; and

� difficulties that patients and family caregivers have in
implementing pain management regimens in their
homes.

More recently, work by Schumacher and colleagues1, 11

has focused on the need to understand and identify the
skills that family caregivers need to care for someone with
a life-threatening or chronic illness. The purpose of this
chapter is to summarize the research findings in the four
areas listed above. In addition, Schumacher’s work on the
concept of family caregiving skill will be applied to cancer
pain management. The chapter concludes with a discus-
sion of clinical implications and directions for future
research.

CONGRUENCE IN PATIENTS’ AND FAMILY
CAREGIVERS’ PERCEPTIONS OF THE CANCER
PAIN EXPERIENCE

Several studies have evaluated for congruence between
patients’ and family caregivers’ ratings of cancer pain.4, 5,
12, 13, 14, 15, 16, 17[IV] In one of the earliest studies, Ferrell
and colleagues12 reported that family caregivers greatly
overestimated the patients’ pain intensity (i.e. 69.9
(caregiver rating) compared to 45.5 (patient rating) using
a 0 to 10 visual analog scale). In addition, family care-
givers rated the patients’ pain to be extremely distressing
to the patient, as well as for themselves. Work by Clipp
and George16 determined that almost without exception
family caregivers perceived patients as having more pain
than the patients themselves reported. In another study of
oncology outpatients and their family caregivers,5 only 30
percent of the patient–family caregiver dyads were con-
gruent in their perception of the intensity of the pain that
the patient was experiencing. In the remaining 70 percent
of the dyads who were noncongruent in their perceptions
of the patients’ pain, 74.5 percent overestimated the
patients’ pain (i.e. average discrepancy was 35.5mm
(s.d. = 22.9; range, 11–97mm) and 25.5 percent under-
estimated that patients’ pain (i.e. average discrepancy was
38.2mm (s.d. = 22.5; range, 12–94mm). These findings
were confirmed in a study of hospitalized oncology

patients and their family caregivers in Taiwan,13 as well as
in a study of hospice patients and their family care-
givers.17 While the majority of the evidence suggests that
family caregivers tend to overestimate their family
members’ pain, in a recent study of hospice patients and
their family caregivers,15 the family caregivers under-
estimated the amount of pain that the patients were
experiencing.

Two studies have tried to determine the factors that
were associated with being in a noncongruent dyad. In
one study,13 family caregivers in noncongruent dyads
were more likely to be older and less educated. In addi-
tion, patients in these noncongruent dyads reported
higher pain intensity scores, higher pain interference
scores, and poorer functional status scores. In another
study,14 family caregivers who perceived their family
member to be in a great deal of distress as a result of their
pain, who associated greater efforts at pain relief with
greater levels of pain, and who were themselves distressed
by the patient’s pain, had the most inaccurate estimates of
the patients’ pain.

It is interesting to note that in all of the studies listed
above, all of the patients were able to self-report their level
of pain intensity. The fact that in most cases family
caregivers’ perceptions of the pain experience were not in
concert with their family members suggests that, in these
dyads, effective communication about pain and pain
management did not occur. Clinicians need to assess
patients’ and family caregivers’ perceptions of and com-
munications about the patients’ pain experience. Clin-
icians need to encourage patients and family caregivers to
communicate about the patients’ pain and to work
together to improve cancer pain management.

Misinterpretation of the patients’ pain experience by
family caregivers could result in undertreatment or
overtreatment of the patients’ pain. In addition, a lack of
congruence between the patients and family caregivers
about the patients’ pain experience (i.e. both the intensity
and distress associated with the pain) could lead to
unnecessary feelings of distress and burden. These feelings
could be relieved through more effective communication
about the patients’ and family caregivers’ perceptions of
the pain experience, as well as discussions of their fears
and concerns.

FAMILY CAREGIVERS’ PERCEPTIONS OF THE
BARRIERS TO EFFECTIVE CANCER PAIN
MANAGEMENT

Several studies have evaluated barriers to effective cancer
pain management in family caregivers in Australia,18

Taiwan,19, 20, 21 and the United States.22 In all of these
studies, several different versions of the Barriers ques-
tionnaire23 were used to evaluate family caregivers’ per-
ceptions of barriers to effective cancer pain management.
The original Barriers questionnaire had 27 items and was
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scored into eight subscales that evaluated beliefs that
affected one’s willingness to communicate about pain and
beliefs that interfered with the use of opioids to manage
pain. The eight subscales measured were:

1. fear of opioid side effects;
2. fear of addiction;
3. the belief that increasing pain signifies disease

progression;
4. fear of injections;
5. concern about the development of tolerance to

analgesic medications;
6. believing that ‘‘good’’ patients do not complain

about pain;
7. the belief that reporting pain may distract the

physician from treating or curing the cancer; and
8. fatalism or believing that pain is inevitable with

cancer and cannot be relieved.

In the Australian study,18 the major concerns or barriers
that family caregivers reported were concerns about the
addictiveness of analgesic medications; concerns that their
family members’ experience of pain was a sign of pro-
gressive disease, and concerns about the side effects of
analgesic medications, particularly constipation. In the
study in Taiwan with family caregivers of oncology out-
patients,19 the subscales with the highest barrier scores
were concerns that pain was a sign of disease progression,
concerns about the development of tolerance to analgesic
medications, concerns about side effects, and concerns
about addiction. In the other study conducted in Taiwan
with family caregivers of hospice patients,21 the subscales
with the highest barrier scores were concerns that cancer
pain indicated disease progression, concerns about side
effects, and the belief that pain medications are better
given on an as-needed basis rather than around the clock.
This last scale was added specifically to the Taiwanese
version of the Barriers questionnaire. Finally, in the study
in the United States,22 the subscales with the highest
barrier scores were concerns about side effects, concerns
about addiction, and concerns that cancer pain indicated
disease progression.

Findings from these five international studies18, 19, 20, 21,
22[IV] suggest that family caregivers have significant con-
cerns that may interfere with effective cancer pain man-
agement. Across these five studies, concerns about
addiction and about the side effects of analgesic medica-
tions appear to be universal among family caregivers.
Additional research is needed to determine how these
perceived barriers in family caregivers impact the care of
the patient with cancer pain.

THE IMPACT OF THE CANCER PAIN
EXPERIENCE ON THE FAMILY CAREGIVER

Pain is a major source of concern for family caregivers.
The suffering of the patient leads to family suffering.24 In

one study of nonterminal advanced cancer patients
receiving outpatient treatment,25 80 percent of the
patients experienced pain and 65 percent of their family
caregivers were extremely concerned about the pain.
Therefore, it is not surprising that assistance with pain
management is frequently cited as a healthcare need by
cancer patients and their family caregivers.26, 27

One of the first studies that evaluated the impact of
cancer pain on family caregivers was undertaken by
Miaskowski and colleagues.6 Differences in mood states,
health status, and caregiver strain between family care-
givers of oncology outpatients were compared with and
without cancer pain. In this study, a convenience sample
of 86 family caregivers of patients with cancer pain and 42
caregivers of pain-free patients completed a number of
self-report questionnaires. Family caregivers of patients
with cancer pain reported significantly higher depression
and anxiety scores than family caregivers of pain-free
patients. Although family caregivers of patients with pain
had lower health status scores and higher caregiver strain
scores, these differences were not statistically significant.
These findings suggest that clinicians need to assess the
psychological needs of family caregivers who are caring
for patients with cancer pain.

Ferrell and colleagues2 conducted a study that was
designed to describe the experience of cancer pain man-
agement from the perspective of the family caregiver and
to measure the impact of the patient’s pain on the family
caregiver’s quality of life. The major findings from this
study suggested that family caregivers who care for a
cancer patient with pain:

� experience sleep disturbances and fatigue;
� experience depression and anxiety;
� experience a sense of uncertainty;
� reported that caregiving imposed a financial burden

because of changes in the patient’s income, changes
in their own income, and additional cancer-related
expenses (e.g. medical expenses, out-of-pocket costs
for pain medications, out-of-pocket expenses for
alternative pain relief treatments);

� estimated that they devoted over 12 hours per day to
the care of the patient and that three hours per day
were devoted to pain management activities.

More recent work has focused on an evaluation of the
impact of caring for palliative care patients on family
caregivers.28, 29, 30, 31 As in previous reports, caring for a
palliative care patient resulted in increased psychological
distress and decreased quality of life for the family care-
giver. Findings from all of these studies suggest that family
caregivers who care for patients in pain experience a
significant amount of stress that results in mood dis-
turbances and decreases in quality of life. More research is
needed to determine the most effective approaches to
assist family caregivers to care for patients with cancer
pain and to decrease the stress associated with this care.
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DIFFICULTIES IN IMPLEMENTING A PAIN
MANAGEMENT REGIMEN IN THE HOME

With the shift in cancer care from the inpatient to the
outpatient setting, the majority of cancer pain manage-
ment is undertaken in the patient’s home. While several
studies have evaluated the effectiveness of interventions to
change patients and family caregivers knowledge32, 33, 34,
35 and behaviors,36, 37, 38, 39, 40, 41, 42, 43 only one study has
identified difficulties that patients and family caregivers
have in implementing a pain management regimen at
home.44[IV]

As part of a large randomized clinical trial that eval-
uated the effectiveness of a self-care intervention to
improve cancer pain management,36, 45 data were
obtained from audiotaped and transcribed interactions
between the intervention nurses and patients and family
caregivers on the difficulties that they faced in putting a
cancer pain management regimen into practice at home.44

The seven difficulties are summarized in Table 6.1.
While a large amount of literature has been published

on barriers to effective cancer pain management,21, 23, 46,
47, 48 no studies have evaluated the practical difficulties
that patients and their family caregivers face in imple-
menting a cancer pain management regimen in their
homes. It is interesting to note that none of the difficulties
that were reported by patients and family caregivers
focused on fears of addiction, tolerance, or physical
dependence. Rather the difficulties identified through this
qualitative analysis44 represent ongoing challenges that
patients and their family caregivers face on a day-to-day
basis. The analysis indicated that putting a pain man-
agement regimen into practice at home is an ongoing
problem-solving process in which a variety of difficulties
with pain management may be encountered and must be
dealt with on an ongoing basis.

In order to improve cancer pain management and
make it easier for family caregivers to manage pain at

home, clinicians need to engage with patients and family
caregivers in the following ways:

� perform ongoing pain assessments and schedule
regular times for communication with patients and
family caregivers about pain management;

� evaluate on an ongoing basis the specific difficulties
that patients and family caregivers have with pain
management;

� brainstorm with patients and family caregivers about
problem-solving strategies to effectively manage these
difficulties;

� evaluate the efficacy of strategies employed and revise
these strategies to optimize the pain management plan.

The provision of information about cancer pain man-
agement to patients and their family caregivers may not
be sufficient to improve pain control in the home care
setting. Patients and their family caregivers require
ongoing assistance with problem-solving to optimize
their pain management regimen. This ongoing assistance
requires that clinicians be available to assist with pro-
blem-solving and to modify the pain management plan as
necessary.

CAREGIVER SKILLS AND CANCER PAIN
MANAGEMENT

Work by Schumacher and colleagues1, 11 suggests that
family caregivers of patients with cancer require an
unprecedented level of skill to provide safe and effective
care. Yet, evidence exists that family caregivers are not
prepared to provide this level of care and that this lack of
preparation evokes feelings of uncertainty, inadequacy,
fear, anxiety, and even terror.49, 50

According to Schumacher and colleagues,11[IV] family
caregiving involves a wide array of cognitive, behavioral,

Table 6.1 Difficulties putting pain management regimens into practice at home.

Difficulty Examples

Obtaining the prescribed medication(s) Analgesic medications were not stocked in the pharmacy

Lack of insurance coverage for analgesic medications

Accessing information Inability to obtain basic and practical information about pain management from clinicians

Tailoring prescribed medication regimens

to meet individual needs

Inability to find the optimal dose and/or timing of analgesic medications

Managing side effects Most troubling side effect was constipation

Some patients reported a cascade of side effects

Cognitively processing complex

information

Patients complained of difficulties thinking analytically and/or difficulties with memory

Managing new or unusual pain When pain deviated from its normal pattern, patients and family caregivers reported

difficulties with pain management

Managing multiple symptoms

simultaneously

Patients reported difficulties managing multiple symptoms related to their cancer treatment

and their pain management regimens
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and interpersonal processes and subprocesses. These
processes include:

� monitoring;
� interpreting;
� making decisions;
� taking action;
� making adjustments;
� accessing resources;
� providing hands-on care;
� working together with the ill person;
� navigating the healthcare system.

Based on their interviews with family caregivers of
patients with cancer,11 it appears that considerable
interindividual variability exists in caregivers’ successful
use of these processes and subprocesses. While the
research studies that derived these processes were
undertaken with family caregivers of patients undergoing
cancer treatment, they can be applied to family caregivers
of oncology patients with cancer pain. The definitions for
the nine processes and some examples of subprocesses
that might be specific to family caregivers who are caring
for patients with cancer pain are listed in Table 6.2.

Based on Schumacher’s work in family caregivers of
oncology patients,1, 11, 51, 52, 53[IV] as well as work by
others primarily in gerontology,54, 55, 56, 57, 58[IV] family
caregiving is an extremely complex process that requires
family caregivers to have a large number of different skills.
Schumacher defined family caregiving skill as the ability
to engage effectively and smoothly in the nine caregiving
processes listed in Table 6.2.1 The development of skillful
caregiving is complex and involves much more than
simply the willingness or motivation to follow instruc-
tions. It requires that family caregivers receive education
and training to be able to care for the patient with cancer
pain. However, brief periods of instruction may not be
sufficient to provide the family caregiver with the requi-
site knowledge and skills needed to provide the most
effective and safe care to the patient with pain.

Little is known about the requisite knowledge and
skills that family caregivers need to effectively perform
cancer pain management. As noted above, several studies
have identified the barriers to effective cancer pain
management that family caregivers perceive.20, 22, 59

However, only one intervention study was found that
documented the effects of a pain education program with
patients and family caregivers.20[II] In this study, the pain

Table 6.2 Examples of family caregiving processes and subprocesses related to pain management.

Caregiving processes Examples of subprocesses specific to pain management

Monitoring is the process of observing how the care receiver is

doing

Performing daily pain assessments

Keeping a pain diary

Interpreting is the process of making sense out of what is observed Making a judgment that pain intensity has increased based on

changes in the patient’s behavior

Making decisions is defined as the process of choosing a course of

action based on one’s observations and interpretations of the

situation

Weighing advantages and disadvantages of increasing the patient’s

dose of pain medication within the parameters of the analgesic

prescription

Taking into account the side effects of the analgesic medications in

relationship to the other medications the patient is taking

Taking action is defined as the process of carrying out caregiving

decisions and instructions

Timing the patient’s activity in relationship to analgesic intake

Developing routine procedures for the management of

breakthrough pain

Making adjustments is defined as the process of progressively

refining caregiving actions until a strategy that works well is

found

Providing the patient with a walker to assist with ambulation

Trying different nonpharmacologic pain management interventions

to find the most effective one

Accessing resources is defined as a process of obtaining what is

needed to provide care, including information, equipment, and

supplies for home use, help with housework, and assistance

with personal care Asking clinicians questions about how to improve the patient’s pain

management

Accessing the internet for information on analgesic medications

Providing hands-on care is defined as the process of carrying out

nursing and medical procedures

Filling the patient’s pillbox to facilitate adherence with the

analgesic regimen

Giving the patient a massage or a backrub

Working together with the ill person is defined as the process of

sharing illness-related care in a way that was sensitive to the

personhood of both the care receiver and the caregiver

Developing a routine around analgesic intake with the patient

Discussing the patient’s fears and concerns about analgesic

medications

Navigating the healthcare system is defined as the process of

ensuring that the care receiver’s needs are adequately met

Determining which oncology clinician provides the best pain

management

Advocating for patient’s pain management needs
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education intervention was conducted with both the
patient and the family caregiver over a period of 30 to 40
minutes in the inpatient setting. Two follow-up visits were
held at two and four weeks after the intervention in the
outpatient clinic. The information that was part of the
educational program addressed specific concerns of
Taiwanese patients and their family caregivers related to
reporting pain and using analgesics. In addition, specific
barriers to effective cancer pain management were
addressed. Patients and family caregivers who received the
educational intervention had significant reductions in
their barrier scores. In addition, patients in the experi-
mental group reported significantly lower pain intensity
and pain interference scores at the end of the study.

Additional research is warranted to determine the
specific knowledge and skills that family caregivers need
to provide safe and effective cancer pain management at
home. At a minimum, family caregivers should receive
education and skills training, as well as a written pain
management plan, that addresses the following areas:

� the causes of the patient’s pain;
� the types and rationales for the various analgesic

medications;
� instructions for having the prescriptions for

analgesics filled;
� specific instructions for how to dose and titrate the

analgesic medications;
� instructions on how to manage analgesic side effects;
� instructions for storage and safe keeping of

medications;
� instructions on who to call if pain is not relieved or

increases in intensity or if side effects occur; and
� instructions on when and how to use

nonpharmacologic approaches for cancer pain
management.60

IMPLICATIONS FOR CLINICAL PRACTICE

Based on the limited amount of literature on the role of
family caregivers in cancer pain management, it is clear
that family caregivers play a significant role in cancer pain
management. At a minimum, clinicians need to assess
family caregivers knowledge of cancer pain management
and their perceived barriers to cancer pain management.
Ideally, education about pain management should be
provided to the patient and the family caregiver together.
In addition, clinicians should assure family caregivers
that they will assist them to develop an effective pain
management plan for the patient. Family caregivers need
to understand that education about pain management
will be an ongoing part of the patient’s care. Family
caregivers should be encouraged to call clinicians if they
have questions or concerns about the pain management
plan.

IMPLICATIONS FOR RESEARCH

Current trends in the healthcare system are placing
increased burdens on patients and family caregivers.
Future research needs to identify how perceived barriers
on the part of family caregivers impact their management
of the patients’ pain. In addition, descriptive longitudinal
studies are needed to evaluate the impact of caring for a
patient with cancer pain on the physical and emotional
health of the family caregiver. Finally, studies are needed
to determine the most effective interventions to assist
family caregivers to develop the skills they need to provide
the most effective care to patients with cancer pain.
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KEY LEARNING POINTS

� Teamwork is a key element in the successful

management of pain and other symptoms in cancer

patients.
� Whilst every clinician brings their own skill set to a

situation, many of these are transferable to others in

the team.

� Successful teamwork is dependent on good

relationships, clear tasks, and defined end points.
� Teams are never static – they are always changing and

conflict is inevitable at times.
� Organizational development (OD) methods can help in

understanding the dynamic nature of teams.

No man is an Island, entire of it self; every man is a
piece of the Continent, a part of the main; if a clod be
washed away by the sea, Europe is the less, as well as
if a promontory were, as well as if a manor of thy
friends or of thine own were; any man’s death
diminishes me, because I am involved in Mankind;
and therefore never send to know for whom the bell
tolls; it tolls for thee.

John Donne
Devotions upon Emergent Occasions (1624)

‘‘Meditation XVII’’

SETTING THE SCENE

Two views of teamwork

Teamworking and interdisciplinary practice are modern
mantras. One may therefore be forgiven for viewing this
chapter as a sop to political correctness. However, to be

ignorant of the elements of effective teamwork is perilous
in such a complex area as pain management. Read on!

In order to maintain accessibility and relevance for
clinicians, our exploration begins with two slightly
stereotypical examples of teams in action. We then use
them to:

� contextualize and examine some theories of
teamwork;

� offer a framework for those with a strategic role in
the formation and development of clinical teams;
and

� give readers who have responsibility for leading and
managing teams the confidence to influence change
processes where their team is weak or dysfunctional.

James’s team

It is Friday afternoon in the breast clinic of a large
teaching hospital. Dr James Moss, the consultant oncol-
ogist, is proud of this clinic. It was his idea to draw
counseling, nursing, and medicine together in one place.



After all, no one can be all things to all people and he had
fought hard for the space and staffing necessary. Still, here
they all are: a multidisciplinary team in action. In the
department each Friday afternoon, apart from James, are
a cancer counselor (Linda), a breast care nurse (Julie),
and when requested a specialist palliative nurse.

Soon it will be 4 p.m. He simply must leave by then.
The boys are so looking forward to one of their few
weekends away sailing. If he is late, they will not get to the
coast by seven. Work takes enough of his life as it is. He
simply can’t break his promise this time.

At 3:40 p.m. Janet Cooper walks in with her husband
Colin. She looks awful. Janet was diagnosed with breast
cancer just after her 40th birthday two years ago and has
done very well given the aggressiveness of her disease,
although she now has widespread liver and bone metas-
tases. She has just had radiotherapy to her hip and che-
motherapy starts on Monday. Colin has taken the day off
work to come to the hospital with her. James greets them
at the door smiling. ‘‘Twenty minutes: plenty of time,’’ he
thinks.

Janet sits down and bursts into tears. The pain in her
side is not responding to simple analgesia. Could she
have something stronger? James glances at Colin, and
feels a flood of sorrow as he thinks ‘‘I can’t take away
their hope, but she is unlikely to see Christmas. I’ll have
to start some morphine too, just whilst we’re waiting for
the radiotherapy to work.’’ He still couldn’t prescribe
morphine without feeling he’d lost – irrational, but there
it is.

‘‘I’ll get Linda to see them. They need to talk. Linda’s
such a brick, a real expert at this stuff. I just don’t know
how she copes with all these tales of woe. Still, that’s what
a team’s for – horses for courses.’’

James Moss writes the prescription and reassures Janet
and Colin that the radiotherapy and chemotherapy really
will help and that he is going to ask the cancer counselor
to see them both. Three fifty p.m. Perfect. James knocks
on Linda’s door on his way out.

‘‘Linda, can you talk to Janet and Colin Cooper for me.
Two year history, nasty disease, bone and liver mets. I’ve
just started her on morphine for pain control. She’s taking
the whole thing quite badly. I think they both suspect that
this could be the beginning of the end, although I’ve
reassured them that this course of radiotherapy and
chemo will make her much better.’’

‘‘I’ve arranged to see them both again in six weeks time
after the chemo’ has finished. Can you keep an eye on her
and do your stuff for me until then. My secretary’s got the
notes – all the information you need is there.’’

Julie makes to say something, but James is already out
of the door. He shakes off a strange feeling of melancholy
as he hurries down the corridor. However, he quickly
reassures himself:

‘‘That’s what I like. Someone to pick up the psycho-
logical bit. Good teamwork. It really is excellent to have a
holistic service.’’

Linda fumes. ‘‘Here we go again: another shot in the
dark. Why do I always feel that I have to pick up all the
pieces? I’ll talk to Julie first to see if she knows the patient.’’
Linda sails into Julie’s office and slumps in the chair.

‘‘Can I talk to you? He’s done it again: a typical Friday
afternoon catastrophe on my doorstep. I don’t know
them, I haven’t been introduced, and I didn’t hear what
he said. I’m not clairvoyant you know. How many times
do I have to tell him? We’re going to have to sit him down
and pin back his ears back you know.’’ Julie just nods and
shrugs at the right moments as there is no point in trying
to interrupt Linda when she is in full flood, but it does
seem she has a point. What neither knows is that, whilst
he would never admit it, James Moss finds Linda very
intimidating when she is in the room with him and a
patient – she makes him feel so inadequate that he
stumbles over simple interactions and he doesn’t quite
know how to deal with it. Subconsciously he will do
almost anything to avoid joint consultations.

James’ team is coming up to its first anniversary – it is
still very young. Referring on to another professional is not
teamwork, it is only the beginning of teamwork – James
doesn’t know that, but he is also saddled with his inhibi-
tions with Linda – this will come out sooner or later.
Equally Linda does not make his task easy or her diffi-
culties clear. James will probably be mortified when he
hears of the tension he is causing. Teams only form once
there is open communication. We will come back to this.

The experienced team

This second scenario highlights something else: the need
for a breadth of experience and the professional affilia-
tions and backgrounds required to help a young man who
is dying from disseminated malignancy.

Steve is a 28-year-old artist, engaged to Jenny. He was
referred to the local interdisciplinary specialist palliative
care team (PCT) by his general practitioner (GP) fol-
lowing a left below knee amputation for an aggressive
osteosarcoma. Six weeks following surgery, Steve was
diagnosed with liver metastases. His GP is asking for
advice on how to manage Steve’s phantom limb pain, and
for some general support for Jenny and for Steve’s par-
ents. The team discusses the case at referral and decides
on a joint assessment by one of the more experienced
clinical nurse specialists (CNS) and a team doctor.

His phantom limb pain is well controlled with
appropriate neuropathic agents and Steve says that this
isn’t the issue. He wants a second opinion on treatment
for his cancer.

‘‘You are not here to discuss my death. I was told that
you were coming to advise on treating my pain. It’s
obvious that you should do this by treating my cancer.’’ It
is clear that there is a lot of tension in the family.

Over the next few weeks and several hours of tirades
against doctors the CNS learns several things. Jenny is
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four months pregnant, and Steve’s own parents had lost a
child, Jason, at the age of nine. This was before Steve was
born and was never spoken of. Steve was therefore feeling
guilty and very angry at the prospect of ‘‘deserting’’ his
family so soon.

‘‘I simply refuse to give in to this.’’ He sobs.
The case is clearly complex and operates at several

levels beyond Steve’s pain. It is also affecting the clinicians
who are involved and threatens to draw them into the
family’s vortex of fear and anxiety. Here, the strength of
teamwork should offer a check and a protection for the
CNS and GP as well as a framework for managing the
case. Here is what happens.

The referral by the GP for assistance with Steve’s
phantom limb pain also legitimizes his need for some
personal support in managing the case. On feeding back,
this is brought up with the GP (who is used to working
with specialist palliative care). He is quite open about the
distress that the case is causing the practice. He has
known the family for 30 years and was involved at the
time of Jason’s death. ‘‘I’ve been looking for an excuse to
get you guys involved – there is too much going on for
me to handle on my own and I feel part of it.’’

The CNS presents Steve and his family at the large
interdisciplinary team meeting and the GP attends too.
She too confesses to feeling helpless and asks for assis-
tance in deciding the most effective strategy now that the
complexity of the family dynamic has emerged. After half
an hour’s discussion, there is a clear game-plan and
contingent approaches should one or more of the family
fail to cope or should the disease progress unexpectedly.

It is self-evident that this case is beyond one practi-
tioner and both clinicians, who are familiar with team-
work, know it. The human problems associated with
managing pain and uncertainty are ‘‘up front’’ with Steve:
denial, fear of addressing the meaning of pain and
symptoms, unresolved matters from the past, etc. Com-
plex problems require more than one brain and more
than one discipline. In this mature team, however, whilst
mechanisms are in place for calm and controlled man-
agement of this type of case, it has taken nine years to get
there.

The need for teamworking in cancer

ISSUES FOR THE PATIENT

People with malignant disease perceive pain to tell them
that the cancer is alive and well, and they are not. It is a
powerful message, a reminder of mortality, the prospect
of suffering and of a future lost. When patients told Cicely
Saunders, ‘‘all of me is wrong’’ or ‘‘it all hurts,’’ she
defined the concept of ‘‘total pain,’’1 referring to the
physical, emotional, social, and spiritual disease experi-
enced at times by cancer patients and their families. The
experience may well precipitate a crisis or be a watershed.

It raises questions of mortality, existence, priorities, and
relationships that need emotional or psychological sup-
port, ranging from an effective listening ear through to an
expert intervention from a psychologist, psychiatrist,
specialist social worker, or spiritual care advisor in more
difficult cases.

Pain also raises practical questions: ‘‘how am I going to
manage if I have to give up work, or how do I get out of
bed, up and down stairs, to and from hospital appoint-
ments, etc.?’’ Practical assessment and intervention from
an occupational therapist or physiotherapist or social
support from family and friends can make a measurable
difference in a patient’s ability to cope with increasing
disability.

In 2004, Gysels and Higginson undertook a systematic
review of the literature on teamwork in palliative care as
part of the work for the National Institute for Health and
Clinical Excellence’s (NICE) Guidance for Supportive and
Palliative Care for People with Cancer.2 They found evi-
dence strongly in support of specialist palliative care
teams working in homes, hospitals, and hospices as a
means to improve outcomes such as pain, symptom
control, and satisfaction. They call for more research to
examine the various skill mixes.

ISSUES FOR THE CLINICIAN

Donne was right that ‘‘No man is an island,’’ especially
when we are working with people facing crisis. Pain does
something to us. It is not hard to imagine the pain and
suffering being experienced by our two cases. The
experience of pain signals that something is happening
inside. For doctors in particular, whose imperative so
often is to cure a patient, acknowledging the feelings of
helplessness and sadness that accompany progressive
disease can be a very hard thing to do.

To benefit fully from team life, one must come to
acknowledge that we need not only each other’s profes-
sional expertise, but also each other for professional
companionship. This enables us to share the burden of
often impossibly difficult and sometimes tragic situations
– situations that at times challenge us as people as well as
professionals.

Our overriding obligation to such patients must be to
ensure that we provide a caring environment in which the
diverse facets of a patient’s pain can be managed. We must
ensure appropriate information, choice, and therapeutic
diversity for all our patients through involving individuals
from different professional backgrounds who each take a
different approach to pain management.

Both our cameos demonstrate the need for more than
one professional to be involved in caring for a patient and
family. We can also say that both scenarios demonstrate a
team approach. But what are the key differences between
James’s team and the experienced team? The following
section will take us through some of the theories of
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teamwork and look at some of the problems and pitfalls,
which must be overcome to become a successful team.
Having visited the theories, we shall return to our cameos.

SOME THEORY

So what is a team?

We all know what a team is. It is a group of people who
work together to achieve a common goal that cannot be
achieved alone. Each individual usually has a specific role
and brings a unique talent, whilst being able to ‘‘turn their
hand’’ to another skill. Sports like football demonstrate
this.

The equivalent in clinical practice is interdisciplinary
care. A doctor is not a counselor and vice versa. Nor is a
nurse a psychologist. Each has skills specific to their
professions, but some are transferable. Good team play-
ers, whilst knowing their own area and general limita-
tions, should be able to perform the basics of their
colleagues’ areas. Functioning together their effectiveness
far exceeds that of an individual, provided they under-
stand each other’s personal and professional skills and
help each other to recognize and develop their strengths
and abilities within the group. However, it needs more
than just a collection of well meaning professionals to
deliver interdisciplinary care effectively. What is
necessary?

For the diverse needs of patients with pain to be
addressed seamlessly and effectively, a team far more
easily achieves them. This is one of the foundations on
which specialist palliative care and hospice services are
built, and now is required in all cancer centers across the

UK. However, much of the evidence in support of
teamworking in cancer pain and palliative care still
remains anecdotal3, 4 despite some objective evidence that
bereaved carers perceived better pain and symptom
management, financial help, and information on local
services when there was a specialist interdisciplinary team
involved.5

From research we find two essential groups of ingre-
dients aside from the people: one to do with the job in
hand (the task), and the other to do with managing the
problems that arise when people work together (the
relationships). Both areas must be understood, developed,
and fostered. This takes both time and effort. We now
come onto this.

What makes a team succeed?

CLARITY

The overarching theme around tasks and operations is the
need for clarity and consistency. The majority of research
relevant to us has been undertaken in primary care and
mental health. Basically, the themes are common and
there are no real surprises, perhaps with the exception of
evaluation and accountability, which Field and West
emphasize.6 This is perhaps because they refer to mature
teams and demonstrate the end points of a time-
consuming growth process (Table 7.1).

VARIETY

Equally, it is not surprising that teams comprising
people with identical characteristics do not work well.
In fact, having the brightest people in a team in no way

Table 7.1 What makes a team succeed?

Firth-Cozens7 McGrath8 (Mental Health) Field and West6 (Primary Care)

Staff
Staff with diverse skills and knowledge Competent and committed staff Individuals’ contributions should be

identifiableAgreed definitions of members roles,

Open communication systems and

shared information

Tasks
A common goal Goals and priorities must be agreed Group goals must be clear

There should be a task-centered, problem

solving approach

The team’s task is interesting in itself

Individual tasks should be intrinsically

rewarding

Relationships
Staff who accept and manage conflict Staff who are self critical, self-managing,

and able to cope with conflict

Individuals who feel that their own work is

essential to the success of the team

Staff who work towards unity Participative management Individuals who are subject to evaluation

Support for team members An environment that is supportive,

informal, and member-orientated,

creative and stimulating

Inbuilt performance feedback as part of goals

settingOpportunities for individuals to develop
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guarantees that it will be the best team. This is because the
most effective teams have members who express char-
acteristics that fulfill a variety of roles and behaviors
necessary for balance. Within reason, the presence of
these is as important to a good team as the caliber of its
members. Meredith Belbin (Table 7.2) has carried out the
most comprehensive study of this area.9

Belbin’s work is essential reading for anyone interested
in increasing effectiveness and understanding the essential
ingredients for a successful team.9 It is one of the few
pieces of organizational development research of this kind
that has stood the test of time to prove itself to be both
valid and reliable.

In short, there are eight roles necessary to a team
performing at its peak. This does not mean that an
effective team has to have eight members, as one person
can take two and occasionally three roles. Note also that a
person may fulfill different roles in different groups or
circumstances. The roles according to Belbin are tabulated
(1). First, you will be able to see how certain roles are
clustered and can be met by one person, and second,
whilst people tend to have one or two ‘‘natural roles,’’ they
are not fixed. For example, in one group, one may
function principally as the shaper and in another as the
resource investigator if a more effective shaper is present
or if there is no resource investigator in the second group.

So far then, we see that teams need different types of
people with clearly defined roles, both technically and
within the organic world of that team.

Support and peer supervision

PEER SUPERVISION

Everyone acknowledges that cancer and palliative care are
stressful10 areas of work and clinicians need peer-support
and supervision. Not surprisingly, they are much-valued

characteristics of a good working environment.6 We see
this between the lines in the experienced team and
explicitly in Linda’s support from her colleague Julie.
Social support at work has also been identified as a crucial
stress-reducing factor.11, 12 However, this is a two-edged
sword as those working in hospice environments have
identified. Vachon10 found that over 70 percent of stress
in hospice staff was attributed to organizational or role
issues rather than relationships with patients and families
or working with death and dying!

West13 has helpfully described four types of social
support in the team environment.

1. Emotional support – the ‘‘shoulder to cry on.’’
2. Informational support – someone who can point

you in the right direction.
3. Instrumental support – practical help in times of

heavy workload or simply ‘‘helping each other out.’’
4. Appraisal support – different perspectives on a

given problem, not necessarily solution-
generating.

A useful note here is that it is often these types of support
that cross the barriers of role suspicion, historical hier-
archies, and ‘‘ownership’’ of patients to forge a team
where loyalty and affiliation are balanced properly
between the team and ones profession. We see this, for
example, with the CNS and GP in the experienced team.

TIME

Whilst it is common sense that a group of people who
know what they are doing and why, can manage the
aggravations and pressures of working together and still
develop and keep the principal goal in view will be a good
team, the time investment to get to this point is con-
siderable. Five years is generally considered necessary

Table 7.2 Belbin’s team roles.

Role Description

Chairman/Coordinator Coordinating role, focusing and balancing the group and its judgments. This person is not

necessarily the brightest in a group or oddly, the leader. Doctors are often forced into this role,

but frequently do it badly

Company person A practical person, good at administration and implementing decisions

Teamworker The engine room of the team, people who are loyal, committed, and noncompetitors and good at

bridging conflicts and disputes

Completer-finisher The person who makes sure projects are completed and kept on schedule. A very important role and

often seen in administrators

Monitor–evaluator The team analyst, who always spots the problems, is bright and slightly one-step back

Shaper The natural leader who drives ahead with an idea and can be quite ruthless and inclined to take

umbrage

Plant Another intellectual who often works alone, but comes up with the ideas

Resource investigator The charismatic member, entrepreneurial and popular who knows where to get what is needed, but

is poor on follow through.
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from inception to reach this stage. Furthermore, it does
not stop there: teams go through cycles of function and
dysfunction as members leave, new ones join, and as the
tasks and goals change over time. A team is never static
and the building process is never over!

The downsides of teamwork and how may it fail

If you work on a team, then you will have to be
prepared to show your battle scars

Dame Cicely Saunders, Founder of the Modern
Hospice Movement

TIME

On the one hand, time is essential to building teams, but
on the other it is often at a premium, both overall (above)
and as part of daily practice. Interdisciplinary teamwork
is slower than working alone, but whilst decision-making
can take longer, the quality of a decision made by a team
is likely to be higher than that of an average team
member.13 In this regard, teamworking is inefficient. That
said, Payne argues that our work will be happier and more
successful if we all pay attention to teamwork all the time
as part of our practice.14

CONFLICT AND COMMUNICATION BREAKDOWN

Furthermore, team members do not always agree. Indeed,
performing teams need a degree of conflict/tension –
overt and covert to maintain creativity and momentum.
Without it there is no force for change. If this tension is
not managed well or communication is allowed to dete-
riorate, people will polarize to their profession, form
cliques, or withdraw. Any which way, trouble comes when
we stop communicating and healthy tensions turn to civil
war. It is here that the social links will work to maintain
team integrity and where good management is necessary.

At such times in a team’s developmental cycles, it does
seem easier to go it alone, but so often our poor com-
munication is the root of team tensions or poor service
delivery. In reality, problems such as these are occupa-
tional hazards and a function of historical barriers
between primary, secondary, and tertiary care, between
professions, and between professionals and patients and
families. This leads us to an important warning.

PROBLEMS WITH POWER, STATUS, AND COMMUNICATION

Amongst colleagues

It would be naive and irresponsible were we not to say
that most times, effective teamwork requires professional

or organizational status to be set aside. Much has been
written over the years about the power-based relation-
ships between caring professions. For example, the
stereotypical doctor/nurse relationship portrays the nurse
as subservient handmaiden to the doctor’s masculine
authority and sacred medical knowledge. If one enters the
worlds of cancer, pain management, or palliative care and
holds to these stereotypes, not only will one be a bad team
member, but also a real obstruction to good patient care
and partnership. We see shades of this in James Moss.

With our patients

From first presentation to discharge home it is quite usual
for a patient to come into contact with at least 13 dif-
ferent professionals. The deluge of information can be
confusing and distressing if different sources conflict or
are inconsistent. This is a major risk with uncoordinated
teamwork. The best solution on the one hand is to ensure
that patients feel that they too are part of the team. Yet, on
the other, reasonable differences in professional opinion
around optimum treatments may be the last thing a
patient needs to experience. It is at times like this that the
quality and maturity of teamworking will find the
necessary balance between disclosure and paternalism and
the team will be comfortable with the need, on occasions,
to plan behind closed doors.

Absent planning and maintenance

One of the major obstacles to the formation and func-
tioning of teams within acute settings in particular has
been the lack of strategic planning and investment in the
new team development. A documented, though little
discussed, example of this was the Charing Cross
experience.15

Briefly, the palliative care support services at the hos-
pital had a short and dysfunctional life and were dis-
banded. The authors highlighted their areas of difficulty,
which led to their team’s collapse within the overall
problems of a hospital ill-designed architecturally, medi-
cally, or socially for a team approach to care. Compare
their list of problems with Table 7.1:

� an amorphous team;
� understaffing, with only one full-time member (a

nurse);
� no designated leader or role clarity;
� no clear referral criteria;
� lack of common office space;
� poor communication; and
� underfunding from senior management with other

priorities.

The Charing Cross gives us a very clear message: without
planning and development a team will fail and because
the structure and constituency of teams differs between
organizations, there can be no shortcut or ‘‘off the shelf
solution.’’ We now come to this.

76 ] PART I GENERAL CONSIDERATIONS



Planning and developing a team

In these days of outcome measures there is little room for
throwing resources at organizations and leaving them to
get on with it. Any service development strategy must be
justifiable, evidence-based, and take into account the need
for in-built team development strategies that promote the
development of good characteristics.

PLANNING

Øvretveit16 suggests a useful model to assist those
responsible for designing multidisciplinary services.
Although he refers to community care, it transfers easily
to any sector of health care. He stresses that teams should
not be set up before a survey of local need. He stresses
that these will not only focus development on local need,
but will also foster genuine long-term commitment from
senior managers and consultants.

Table 7.3 emphasizes two elements. The left hand
column defines and analyzes each element of need from
various perspectives and the right hand column lists the
mechanisms that are necessary to make sense of the
analysis in a coherent and doable organizational
mechanism that demands accurate information, clear
communication, and care planning. This next section
offers some clues on how to achieve this.

PROCESSES: ORGANIZATIONAL DEVELOPMENT

We trained very hard, but it seemed that every time
we were beginning to form up into teams, we would
be reorganised. I was to learn in later life that we
tend to meet any new situation by reorganising and a
wonderful method it can be for creating the illusion
of progress, while producing confusion, inefficiency
and demoralisation.

Caius Petronius (AD66)

Petronius is highlighting the need for time and opportunity
that must be given to allow teams to pass through their
developmental phase and stabilize. This is the value of OD.

OD refers to those efforts intended to improve an
organization’s culture and processes as a group and

between individuals in the group. Essentially, this means
that one needs to use techniques and skills that foster
relationships that will help people work well together.17

Teambuilding is the best known aspect of OD. Some
consider it to be the single most important element.18 Its
aim is to improve team effectiveness by enabling teams to
diagnose how they work together and improve their skills
and effectiveness. However, for those readers who go cold
at the prospect of playing silly games with colleagues, take
heart! Guzzo and Shea19 found that teambuilding has a
positive effect on team members’ attitudes to and per-
ceptions of each other, but does not increase team per-
formance! Despite this, there are some essential elements
of organizational development strategy which must exist
if the team is to develop in a healthy way (Table 7.4).
However, what managers will find is that, once again,
time is the key, combined with objectives and, in extreme
circumstances external help from an expert. Table 7.4 lists
the type of OD technique that may be of value, using
Tuckman’s natural stages of team development.20 We refer
interested readers to the literature.13, 18, 21

Summary

The theory so far has told us that there is more to a team
than a group of professionals. It should be clear, not just
from this chapter, that patients with cancer need more
than one discipline and this is best delivered by a team.
Studies in palliative care and bereaved relatives seem to
confirm this. Secondly, whilst elements of good teamwork
are common sense, clarity about roles and tasks, and the
development of stable, flexible, and accountable team life
needs time, skilled management, and hard work. Thirdly,
the task never ends and regardless of the ingredients,
teams will cycle through phases of internal conflict,
consolidation, and performance (the apocryphal forming,
storming, norming, and performing). With these data, we
can now return to our two examples of teams at work.

REVIEWING OUR SCENARIOS

James’s team

We have just a small snapshot of James’s team but
let’s assume that it is representative of many groups of

Table 7.3 A model for designing a multidisciplinary service.

Elements to be analyzed separately The means to bring coherence

Assessment of need and the services to meet the need Care plans

Level of need of individuals, communities, and populations Information systems

The different types of need Organizational structures

The various perspectives as to need, e.g. those of the patient,

carers, and various professionals

Representatives operating in relationships of trust and

understanding

Reprinted from Ref. 16, with permisssion.
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clinicians working together. From these we can take one
of two views.

1. This is a team in its early stages of development;
or

2. This is a group of professionals working in the
same place at the same time, rather than a team.

From either reading, it falls short of teamwork. The
patient and her husband were left with a prescription for
a very strong painkiller and were told that they needed to
see a counselor. Communication is at best poor between
doctor and nurse, there seems to be little understanding
of each other’s roles, there are no clear rules/protocols for
case review or management, and it appears that there is
no agreed time or format to discuss difficulties.

James’s perception was that he had given plenty of his
time to the patient, that he had nothing more to offer as a
doctor, and needed to hand over the psychological and
emotional care to the counselor. Linda’s view was that he
yet again was shirking his responsibilities as a team
member in communicating with her and his patient the
real truth about what was happening. Both are of course
right. Where things have failed is in communication
and an agreed modus operandi (an operational policy to
use management-speak). What is encouraging is that
these problems are soluble using basic approaches
with open discussion, negotiation, and an agreed frame-
work of accountability within the team. With some can-
did discussion, both Linda and James will realize that
both of them needs to change. What they need is help to
do this.

Let’s look at an alternative scenario.
Janet walks in to the consulting room, sits down and

bursts into tears, saying that the pain in her side is not
responding to the painkillers. James glances at Colin,
thinking to himself, ‘‘I can’t take away their hope. Her
chances of surviving more than six months are less
than 10 percent. I’m going to need some help with this
one.’’

Addressing them together, he might say, ‘‘We all know
that the success of treatment are uncertain in the long
term, but we do need to wait to see how well the radio-
therapy controls the pain. In the mean time we can try
stronger painkillers.’’

‘‘This is a very difficult time and I can see how terribly
anxious you both are this afternoon. I think there are
other strategies we need to look at to help you both to
cope with this situation, but I cannot do this on my own.
Fortunately I am part of a team and with your permis-
sion, I’d like to take some advice from Linda, our coun-
selor. May I ask her in to introduce you? You can then
have an initial chat with her and we will all meet for a full
discussion next week.’’

‘‘Can I suggest that over the next few days you sit down
together and write down all the questions you have for us
and when you come back next Friday, we can sit down
together with Linda to answer them all to the best of our
ability.’’

In taking this approach, James has first fulfilled his
medical role in addressing the physical pain. Second, he is
beginning to introduce other team members and their
skills to help this couple cope with advancing disease and

Table 7.4 Tuckman’s natural stages of team development and behaviors.

Stage of
development

Associated member behavior Objective Process and developmental need

Forming Polite, enquiring, avoiding

conflict

Agree on team’s mission

statement and setting of

initial objectives

Strong internal leadership through meetings,

brainstorming, and objective setting. An

emphasis on unity and desire to be part of

the group

Storming Emotions begin to emerge as

underlying conflicts begin to

surface, some withdraw

Agree on rules of engagement,

e.g. operational policy within

the team, decision making

process and establish

leadership

Emerging differences of opinion amongst

members sometimes involving a challenge

to leadership when external help may be

needed

Norming Mutual respect, shared

responsibilities

Improve internal relationships

and test relationships with

others outside the team

Personal and group evaluation, recognizes the

strength of diversity whilst maintaining core

values. The values rather than the wish to be

part of the group begin to maintain unity

Performing Maturity and mutual acceptance

(warts and all!)

Productive and seeking to do

better.

Understanding that none of us is as good as all

of us. Celebrating the achievements of the

team rather than the individuals. Striving

together to improve.

Reprinted from Ref. 20, with permission.

78 ] PART I GENERAL CONSIDERATIONS



the pain of loss, change, and uncertainty. However, he has
given some very important signals to Janet and Colin:

� he understands that they are in crisis, he is taking
things seriously, and he wants to keep a close eye on
things;

� they haven’t got to wait another month to the next
appointment;

� he doesn’t know everything; and
� he works as part of a team.

‘‘On your way out, make sure that you tell reception that
you want a long appointment with Linda and I. That will
ensure that we have sufficient time together to come up
with a game plan.’’

James then calls Linda in and makes the introductions.
This takes a few moments longer, though he is still able to
leave at 4 p.m., but this time everyone is clear about what
is going on.

A long appointment is a thirty-minute one as opposed
to a ten-minute one. As part of their team development
strategy, they had agreed on criteria for joint consultations

in which they had agreed their mutual roles for such
interactions. This has resulted in a highly effective working
relationship; it provides a safer environment for patients to
ask difficult questions of the doctor. The team counselor is
then able to give a further thirty minutes, if necessary, to
look at more specific psycho-emotional issues with the
patient. Mutual cases are then discussed at the regular
interdisciplinary team meetings, which provide an envir-
onment for peer support and supervision.

By now we hope that you have concluded on the one
hand that James’s team demonstrates poor teamwork, but
on the other hand, for it to be good, it does not require a
completely different approach or group therapy, just com-
mon sense and communication. This is a young team about
to enter the storming stage. Figure 7.1 illustrates the con-
flict management and strategies that the team may need.

The experienced team

Scenario 2 encapsulates the work of a team that has been
in existence for more than five years. The apparent ease of
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Figure 7.1 Strategies for conflict management. Adapted with permission from Cummings I. Interdisciplinary Teamworking. In: Doyle D,

Hanks G, MacDonald N (eds.) Oxford Textbook of Palliative Medicine. OUP, 1999, p28.
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assessment, the inclusion of the GP (and later the district
nurses and hospital consultant) are only possible because
of the structures that surround clinical practice: the team
has clear referral criteria and goals, a mission statement,
minimum standards of communication, clinical practice,
notekeeping, a strong sense of corporate identity, and a
clearly negotiated relationship between team members
and those outside the team.22

This does not mean that this kind of team is perfect,
but the existence of checks and balances to engage com-
plex problems minimizes the risk of patient or staff
morbidity from poor communication. Needless to say
this has developed over the years, needed hard work, and
more than a little give and take. It is however, as a highly
functional team, at risk of complacency, and unthinking
routine based in the belief that their way is the right way
simply because it is the way that they do things.

Sooner or later, this team will begin to dysfunction and
the arrival of a new member will expose it.

CONCLUSION

In this chapter we have attempted to illustrate how
teamworking can make a difference to our patient care
and our own working lives. Our cameos represent the two
poles of teamwork. One extreme claims to be a team
because they are in the same place at the same time once a
week and make referrals to each other. The other is a team
because they are so interdependent that they cannot
function without each other. Each has strengths and
weaknesses and there are infinite shades between one and
the other. It is also worth saying that any one team can
operate along the spectrum according to the problem in
hand and in fact the most experienced teams are those in
which the modus operandi is fluid and adaptable, both to
the environment and to the problems in hand. Only you
will know at which point to balance your team.
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KEY LEARNING POINTS

� Cancer pain remains unrelieved, particularly in resource-

poor settings, worldwide.
� The main barriers to cancer pain relief are lack of

opioids, inadequate education, and government

indifference to the issue.
� The principle of ‘‘balance’’ is essential in opioid

regulation.

� Cancer pain and palliative care services across the

world remain weakly developed and have limited

coverage.
� Cancer pain and palliative care services must be locally

appropriate and sustainable.
� Awareness of, and engagement with, issues is essential for

all with an interest in achieving a cancer pain-free world.

INTRODUCTION

Around the world, cancer is increasing and it is having a
differential impact in poorer countries. Of the estimated
ten million people1 who are diagnosed every year, over
half are living in the developing world and many will have
incurable disease at the time of diagnosis. By 2020, it is
estimated that the incidence of cancer will double.2 The
global burden of cancer will increase from 10 to 24 mil-
lion over the next 50 years and 17 million of these will be
in developing countries.3

Cancer pain is common. Two-thirds of those with
advanced disease, and a third of those undergoing active
treatment, suffer pain.4 Until earlier referral and diagnosis
occur and standard therapies are able to be deployed for the
majority of those with cancer, pain relief and palliative care
will remain the most relevant provision for large numbers

affected. Meanwhile, both cancer and palliative care remain
relatively low priorities on the global health agenda.5

In this chapter, we examine how cancer pain has
developed as a field of interest, going on to highlight the
particular problem of drug availability. We describe in
detail the work of the Pain and Policy Studies Group in
Wisconsin, USA and show how its research and devel-
opment program is having an impact on opioid avail-
ability in a number of different countries and resource
settings.6 In order to gain a better understanding of
related service developments, we also draw on studies
undertaken by the International Observatory on End of
Life Care at Lancaster University, UK as part of its global
development program.7 The chapter contains a number
of case studies and illustrations that highlight the barriers
to cancer pain relief, as well as some of the approaches
that have been found to overcome these.



Before the 1970s, cancer pain had received little inter-
national attention as either a clinical or a public health
problem and was often regarded as an inevitable, not fully
controllable, consequence of the disease.8, 9 The spread of
modern hospice and palliative care and the creation of the
professional field of pain studies encouraged a small
number of pioneering oncologists to organize the first
International Symposium on Cancer Pain, held in 1978.10

Research presented at this and subsequent conferences
suggested that physicians had the means to relieve even
severe cancer pain and that the principal factors con-
tributing to poor pain management were legal barriers
against opioid use and poor dissemination of available
knowledge about pain management. In 1982, the World
Health Organization (WHO) enlisted the aid of palliative
care leaders, cancer pain specialists, and pharmaceutical
manufacturers to develop a global Programme for Cancer
Pain Relief, based on a three-step analgesic ladder with the
use of adjuvant therapies, and incorporating the use of
strong opioids as the third step.11 WHO representatives
launched an international initiative to remove legal sanc-
tions against opioid importation and use, relying on
national coordinating centers to organize professional
education and to disseminate the core principles of the
pain management. The WHO programme met with only
partial success, however. Opioid consumption between
1984 and 1993 rose dramatically in ten industrialized
countries, but showed much smaller increases in the rest of
the world12 and significant differences in the pattern and
the extent of opioid use continued to be observed within
and between global regions.13

Effective management of cancer pain needs to be
multifaceted and should be informed by the concept of
‘‘total pain,’’ as described by Cicely Saunders, founder of
the modern hospice movement, with its recognition of
the physical, psychological, social, and spiritual dimen-
sions of pain.14 Drug treatment, however, remains the
mainstay of cancer pain relief. Since 1986, the WHO
analgesic ladder15 has provided a deliberately simple
framework for the progressive treatment of malignant
pain.11 Its originators hoped it would lead to a world free
of cancer pain, though they acknowledge now that this
has not come to pass.16 There are many reasons for this,
including reluctance on the part of physicians to prescribe
strong opioids, fear among healthcare professionals and
the public about addiction and abuse, lack of state and
national government engagement with the issue of cancer
pain, and a lack of availability of essential drugs due to
stringent regulation and economic factors.

Recognition of these issues led the WHO to develop its
concept of ‘‘foundation measures’’ to promote the
implementation of cancer pain relief programs. These
highlight the importance of three key factors essential if
cancer pain is to be overcome: education, government
policy, and drug availability.4

Education needs to be wide ranging to achieve these
aims. Clearly, healthcare professionals must be trained in

the appropriate and safe use of analgesic drugs, particu-
larly opioids, but this can be difficult if the dominant
culture in their workplace is to view these as dangerous
drugs of misuse. Education, therefore, needs to begin by
addressing these fears. Paradoxically, a useful starting
point for these discussions is the Single Convention on
Narcotic Drugs 1961 (amended 1972) which recognized
‘‘y that the medical use of narcotic drugs continues to be
indispensable for the relief of pain and suffering.’’17

Policymakers, drug regulators, and the general public
also need to be more aware that opioid drugs, such as
morphine, have an essential place in the management of
pain – one that cannot be sacrificed because of any
potential for diversion and misuse.

Government policy, whether at state or national level,
has to recognize and emphasize the importance of the
effective management of cancer pain, which should be
seen as a priority. Similarly, the availability of essential
drugs is crucial in efforts for the relief of pain in cancer. In
some regions of the world, access to appropriate drugs is
taken for granted, but in many more these are simply
unavailable. The reasons for this are complex, but
engagement with them is essential for anyone who con-
curs with the vision of a world free of cancer pain. As
Liliana de Lima, of the International Association for
Hospice and Palliative Care (IAHPC) has reflected:

In so far as improving access to opioids is an inter-
national effort, we are all affected to some degree by
the decisions and actions taken by others. We need to
become aware that opioid availability is not just a
local issue, but rather one with no borders. All
stakeholders in this process, including patients, pro-
fessionals, multilateral organizations, the pharma-
ceutical industry, policymakers, and healthcare
professionals, need to be included in the development
of strategies to improve this situation.18

DRUG AVAILABILITY

Key to the effective implementation of the WHO
analgesic ladder is the availability of the medication
necessary at each of the three steps. It is both fruitless and
frustrating for practitioners to be trained in the effective
management of pain and to then lack the tools to
implement that knowledge. Economic factors can some-
times limit the availability of analgesics recommended on
the first two steps of the ladder but, in reality, it is the lack
of the step three analgesics, principally morphine, which
results in the most suffering. The major reason for this is
regulation and its interpretation.

The Single Convention on Narcotic Drugs17 is an
international treaty that seeks to ensure that all United
Nations (UN) member countries take steps to prevent
the abuse of narcotic drugs while ensuring adequate
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availability for medical and scientific use. Derived from
the Greek narke (numbness)19 narcotics are, essentially,
substances which induce drowsiness. The term ‘‘narcotic
drug’’ however, has a legal significance denoting any
substance, natural or synthetic, listed in schedules I and II
of the 1961 Convention. The International Narcotics
Control Board (INCB) was created by the convention for
its implementation. The remit of the Single Convention is
to promote governmental compliance with the treaties.

Currently, the Single Convention exercises control over
116 narcotic drugs. These are grouped into four schedules
depending on their therapeutic effectiveness and pro-
pensity for misuse, with Schedule I drugs, such as mor-
phine, fentanyl, and opium, subject to the most stringent
controls. The WHO is charged with assessing whether the
list should be added to or amended. States that are sig-
natories to the Convention agree to implement its terms
locally and to cooperate with other states in achieving its
aims, principally to ensure that the production, trade, and
distribution of narcotic drugs is properly managed and is
for scientific and medical purposes only. They must also
recognize the authority of the international control
organs: the Commission on Narcotic Drugs of the Eco-
nomic and Social Council and the INCB.

The commission is concerned with all aspects of the
Convention, particularly with respect to amending the
schedules, identifying issues relevant to the functions of
the INCB, and communicating with parties outside the
convention to encourage adoption of similar measures.

The board consists of 13 members including three with
a medical, pharmacological, or pharmaceutical back-
ground from a list of at least five nominated by the WHO.
The remaining ten are elected from a list compiled by
both members and nonmembers of the UN. They serve
for five years. Each year, states must provide the board
with estimates of their drug requirements and statistics
related to the production and consumption, import and
export, seizure and disposal, and stocks of drugs, as well
as details of areas where the opium poppy is cultivated.
Using these data, the manufacture and importation of
each drug is limited depending on the sum of the quan-
tities that are:

� consumed for medical and scientific purposes;
� used for the manufacture of other drugs not covered

by the Convention and those in Schedule III;
� exported;
� added to the stock to bring it to the level of the

relevant estimate;
� required for special purposes, within the limit of the

relevant estimate.

Countries where the opium poppy is grown also need to
establish a national opium agency which designates areas
for cultivation and licences the producers. Licences are
also needed for the manufacture, trade, and distribution
of drugs, except when this is carried out by a state

enterprise. Medical prescriptions are required for the
supply of drugs, unless legally available over the counter
and, if deemed necessary, Schedule I drugs may need to be
prescribed on official forms. Export of drugs is forbidden
unless in accordance with the laws of the importing
country and within the estimates of need for that country.
Complicated arrangements exist for import and export to
happen. Organizations and professional individuals uti-
lizing the drugs therapeutically are required to keep
scrupulous records and governments must ensure illicit
traffic is avoided.

Given the level of control exercised over narcotic
drugs, it is not difficult to understand why some, from
healthcare practitioners through to national governments,
make the decision that obtaining and prescribing these
drugs is too onerous. Because of the potential for abuse,
regulation is necessary, but this can exist in harmony with
adequate supplies for medical need. Indeed, the INCB is
committed to assisting governments to achieve a more
balanced approach20 as the following examples illustrate.

Regulation in Italy

Towards the end of the 1990s, the INCB became
increasingly troubled about the low levels of morphine
consumption in Italy, a country with a relatively high per
capita income. Indeed, the INCB annual report for 2000
stated:

The Board remains concerned about the low levels of
consumption of morphine for medical purposes in
Italy, which may be indicative of insufficient avail-
ability of the drug for pain management purposes.21

Efforts had been made to address the problem with little
success, until 1998 when a study22 revealed that, although
lack of physician education and cultural prejudices were
implicated in the problem, there were major difficulties
related to the prescribing of drugs. The necessary piece of
documentation, the Special Prescription Form (SPF) was
complex, with three parts, and the amount that could be
supplied was strictly limited. In addition, physicians and
pharmacists were liable to severe penalties in the event of
any technical error. These factors, it was postulated, dis-
suaded doctors from prescribing the necessary drugs to
combat pain effectively. As a result of the study and
through new legislation, a simplified prescription was
developed which required that the necessary information
be entered only once in a way which bore more resem-
blance to the standard Italian script, thus decreasing any
stigma related to the prescribing of opioid medication.
The maximum supply available on one prescription
increased from eight days to one month and sanctions
against physicians and pharmacists became more lenient.
With these measures, and an enlightened program of
physician and public education about cancer pain funded
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by the Drug Department of the Italian Ministry of Health,
the basis for a more relevant and appropriate approach to
the management of cancer-related pain in Italy has been
established.

Regulation in India

In India in the early 1980s, increasing medical use of
opioids gave rise to fears about diversion and drug mis-
use. The 1985 Narcotic Drugs and Psychotropic Sub-
stances Act was passed in response. The Act established
new licencing requirements, with states developing their
own procedures to conform to the law. The procedures
became so complex that institutions seeking to purchase
morphine from a neighboring state required five different
licences from two different departments in each state,
which took time and energy to procure, and all of which
had to be valid for shipment to proceed. The result was
that physicians and hospitals stopped trying to obtain
these drugs and India’s consumption of morphine fell by
97 percent between 1985 and 1997. The INCB recognized
that this decline indicated that opioids were no longer
available for legitimate use and charged the Indian Gov-
ernment with the responsibility to tackle the problem. A
WHO demonstration project in Kerala, India, was able to
show that when prescribing practices, stock security, and
record maintenance were scrupulous, making opioids
available for cancer pain did not lead to diversion or
misuse.23 Armed with this information, practitioners
from the demonstration project, the Pain and Palliative
Care Society, and the Indian Association for Palliative
Care were able to lobby state and national government
officials into a commitment to maintain a minimum
stock of morphine for medical use. In the meantime,
many patients had suffered unnecessary pain witnessed by
Professor Rajagopal, from the demonstration project:

To communicate the intensity of the dread felt by
staff and patients when a morphine shipment was
delayed and the joy when the morphine finally
arrived is not possible.23

THE PRINCIPLE OF BALANCE

The principle of balance is a concept that applies to
ensuring that opioid analgesic drugs are available for
legitimate medical use, notably pain relief, whilst pre-
venting their diversion for illicit purposes. The idea has
been developed by David Joranson and colleagues at the
Pain and Policy Study Group (PPSG), Madison, WI, USA.
Joranson’s work has been important and influential in the
field and, although we highlight some of the work here,
readers are directed for further detail to the PPSG website,
which is an invaluable resource.6

The Pain and Policy Studies Group was established by
Joranson in 1996. The group is part of the University of
Wisconsin Comprehensive Cancer Center within the
School of Medicine and Public Health. It investigates
national and international opioid policy and has devel-
oped guidelines and undertaken workshops essential to
the implementation of any meaningful change in gov-
ernment policy. To date, the PPSG has provided technical
assistance to governments and nongovernmental organi-
zations in Africa, Asia, Europe, and Latin America. As a
WHO Collaborating Center, it began in 1998 to develop
guidelines for governments to assess their opioid regula-
tion policies. An international working group of experts
was convened to review these guidelines, including
representatives from Italy, China, India, Nigeria, Japan,
Saudi Arabia, and the Americas. This resulted in the
WHO document Achieving a balance in national opioids
control policy: guidelines for assessment,24 subsequently
endorsed by the INCB,25 and which consists of a self-
assessment checklist of 16 guidelines within three areas:

1. assessing national policy;
2. estimating annual opioid requirements;
3. ensuring an effective system for distributing drugs

to patients.

The guidelines, which are available in some 14 languages,
also emphasize the importance of regulators, govern-
ments, and practitioners working together to achieve a
balanced approach to regulation and availability.

Having developed the guidelines, the next step was to
put them into action. To simply send them to the relevant
national regulators was unlikely to produce rapid results
so the team developed a workshop approach, bringing
together both regulators and clinicians to consider the
guidelines within their own local contexts. The first of
these workshops was held in Quinto, Ecuador in 2000,
with representatives from Peru, Bolivia, Chile, Venezuela,
Ecuador, and Colombia. A follow-up meeting in 2002
found evidence of progress: Venezuela had held a national
workshop to highlight the importance of opioid avail-
ability and, in Colombia, a National Network of Pain
Relief charged with educating doctors in the appropriate
medical use of opioids had been established.26 There was,
however, evidence to support the impression that
achieving policy change was a long process with much
patience and perseverance required.

The case of Romania illustrates that through this
approach, along with enthusiasm, determination, and
support, tangible changes can be made to government
policy on opioid availability. In 2002 the PPSG, in col-
laboration with the WHO regional office and the Open
Society Institute, held one of its workshops in Budapest,
Hungary attended by representatives from Bulgaria,
Croatia, Hungary, Lithuania, Poland, and Romania.
Romania was chosen as a pilot country for follow up. It
had very restrictive policies on the use of opioids, which
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dated from more than 35 years earlier at the time of the
Ceausescu regime. Yet, within its pioneering palliative
care services, there were healthcare professionals who
were highly motivated to lobby for and to initiate
change27 and within the Ministry of Health there was a
willingness to engage with the issues. The ministry
established a Commission of Specialists in Pain Therapy
and Palliative Care, charged with identifying and clarify-
ing the main barriers to effective cancer pain relief in
Romania. This group worked closely with the team from
the PPSG which undertook a comprehensive review of the
country’s existing regulations and, in summer 2003 pre-
sented its recommendations for change to the Ministry of
Health. These recommendations included the removal of
government restrictions on the maximum doses of
opioids and simplification in the process of drug
authorization for longer-term prescribing. They also
requested that more than one opioid could be prescribed
on one form and that change in drugs and doses could be
determined by patient need. The Ministry of Health was
also asked to clarify various points about effective record
keeping, responsibility for submission of statistics to the
INCB, and which opioids were to be licenced for
importation and manufacture in Romania. In addition,
the ministry was asked to make the effective management
of cancer pain a high priority and to work with the
Ministry of Education to ensure pain treatment formed
an integral part of the training of health professionals.
Drafting new legislation based on the recommendations
then started and, whilst this proved challenging for all
involved, the proposed law passed both houses of the
Romanian parliament in November 2005. As Daniela
Mosoiu, hospice physician and a key figure in effecting
the changes commented:

We hope that the Romania project will serve as a
positive example of how an outdated and restrictive
national antinarcotics law can be reformed into one
that embodies the essential principle of balance,
retaining essential control over the security and
distribution of controlled drugs, while allowing phy-
sicians to practice modern pain medicine and care for
their patients.27

PATTERNS OF SERVICE DEVELOPMENT

Just as innovations in cancer pain relief began to get
underway from the 1970s onwards, significant strides
were also being made in the global development of pal-
liative care, which in many areas had a strong emphasis
on the care of patients with cancer and gave attention to
the effective management of pain and other symptoms. It
was the work of Dr Cicely Saunders, first developed in St
Joseph’s Hospice in Hackney, east London that was to
prove most consequential, for it was she who began to

forge a peculiarly modern philosophy of terminal care.
Through systematic attention to patient narratives, lis-
tening carefully to stories of illness, disease, and suffering,
she evolved the concept of ‘‘total pain’’.14 This view of
pain moved beyond the physical to encompass the social,
emotional, even spiritual aspects of suffering – captured
so comprehensively by the patient who told her, ‘‘All of
me is wrong.’’28 However, it was also linked to a prag-
matic approach to pain management. Her message was
simple, ‘‘constant pain needs constant control.’’29

Analgesics should be employed in a method of regular
giving which would ensure that pain was prevented in
advance, rather than alleviated once it had become
established; and they should be used progressively, from
mild, to moderate to strong.

Having established the modern science and art of
caring for patients with advanced malignant disease,
Cicely Saunders went on to found the world’s first
modern hospice, combining clinical care, teaching, and
research at St Christopher’s in south London, which
opened in 1967. Immediately it became a source of
inspiration to others and was also firmly established in an
international network. The correspondence of Dr Saun-
ders shows clearly how it attracted the interests of clin-
icians from many countries who were eager to develop
their practical skills through work on the wards of the
hospice.30 It quickly sought to establish itself as a center of
excellence in a new field of care. Its success was phe-
nomenal and it soon became the stimulus for an expan-
sive phase of hospice and palliative care development, not
only in Britain, but also around the world.

From the outset, ideas developed at St Christopher’s
were applied differently in other places and contexts.
Within a decade it was accepted that the principles of
hospice care for cancer patients could be practiced in
many settings: in specialist inpatient units, but also in
home care and day care services; likewise, hospital units
and support teams were established that brought the new
thinking about the care of those with advanced malignant
disease into the very heartlands of acute cancer medicine.
Modern hospice developments took place first in affluent
countries, but in time they also gained a hold in poorer
countries, often supported by mentoring and twinning
arrangements with more established hospices in the
west. By the mid-1990s, a process of maturation was in
evidence in some countries, but elsewhere growth was
slow and a source of disappointment to palliative care
activists.

Yet all around the world there are examples of inno-
vative services seeking to address the problem of cancer
pain. The difficulties they face in achieving their goals are
complex in character and can be found in rich and poor
countries alike. Close working relationships within the
field of palliative care have been important to success in
many places and the efforts of pain specialists interested
in malignancies have also been vital. Drawing on studies
undertaken by the International Observatory on End of
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Life Care (IOELC),7 we highlight here the particular
example of access to cancer pain relief in selected settings.

In the context of wider palliative care development, an
analysis of the global situation of palliative care,31 led by
Michael Wright, reveals striking variations both between
and within world regions. The study categorizes hospice-
palliative care development, country by country,
throughout the world using a four-part typology. The
four categories are:

1. no identified hospice-palliative care activity;
2. capacity building activity, but no service;
3. localized palliative care provision;
4. countries where palliative care activities are

approaching integration with mainstream service
providers.

Palliative care services were found in 115/234 countries.
The total numbers of countries in each category were: no
identified activity 78 (33 percent), capacity building 41
(18 percent), localized provision 80 (34 percent), and
approaching integration 35 (15 percent).

This typology differentiates levels of palliative care
development in both hemispheres and in rich and poor
settings. In category four, hospice-palliative care services
are characterized by: a countrywide critical mass of acti-
vists; a range of providers and service types; a broad
awareness of palliative care on the part of both health
professionals and local communities; a measure of inte-
gration of palliative care services with mainstream service
providers; the availability of strong pain-relieving drugs;
palliative care influence on policy; the development of
recognized education centers; academic links with uni-
versities; the performance of research; and the existence of
a national association. Category three countries are
characterized by the development of a critical mass of
activists in one or more locations, the establishment of a
hospice-palliative care service, the growth of local sup-
port, the sourcing of funding, the availability of mor-
phine, and the provision of training by hospice and
palliative care organizations. In category two, there is
evidence of a range of capacity building activities
designed to create the organizational, workforce, and
policy capacity for hospice-palliative care services to
develop, albeit with no current services identified. Finally,
in 78 countries there is no contemporary evidence of
palliative care interest.

Although half of the world’s countries have a palliative
care service, development remains extremely patchy and
seems to be driven more by local contingencies and the
involvement of specific leaders and innovators, rather
than on the basis of population need or public health
principles. For example, in North America, both Canada
and the USA are in category four (approaching integra-
tion), whereas in Greenland, no palliative care activity
could be identified. In Latin America, the two southern-
most countries, Argentina and Chile, fall into category

four. Costa Rica, however, stands alone in category four
among the countries of Central America and the Car-
ibbean. In Western Europe, with the exception of Portu-
gal, Luxembourg, and a few small countries, such as
Andorra, all countries are in category four. In Central and
Eastern Europe, however, with the exception of Hungary,
Poland, Romania, and Slovenia, all countries are in
category three, localized provision. In Western Asia and
the Middle East, only Israel is in category four, whilst in
many countries throughout the region, no service could
be identified. In Africa, only Uganda, Kenya, and South
Africa have achieved a level of integration with wider
health services. In 32 of the 48 African countries, no
service could be identified. In the Asia Pacific region, a
patchwork of initiatives was identified, but only a small
number of countries is approaching integration with
wider health services. In Oceania, only Australia and New
Zealand have achieved such integration.

We now highlight these issues in more depth in three
case studies: India,32 a study led by Liz McDermott, the
six countries in the Middle East,33 led by Amanda Bingley
and Africa,34 led by Michael Wright.

India

In the Indian example, a country in the localized provi-
sion category of development, we see a picture of mixed
fortunes.

In India, it is estimated that one million new cases of
cancer occur each year, with over 80 percent presenting at
stage III and IV.35 Two-thirds of patients with cancer are
‘‘incurable’’36, 37, 38 and approximately one million people
are experiencing cancer pain every year.39 It is difficult to
assess the exact requirement for palliative care because of
inadequate disease registration, cultural stigma, and
communication problems.

The IOELC review conducted in 2005–2006 set out to
assess the current state of palliative care in India, mapping
the existence of services state by state and exploring the
perspectives and experiences of those involved. One
hundred and thirty-five hospice and palliative care ser-
vices were identified in 16 states. These are usually con-
centrated in large cities, with the exception of the state of
Kerala, where they are much more widespread. Non-
government organizations, public and private hospitals,
and hospices are the predominant sources of provision.
There are 19 states or union territories in which no pal-
liative care provision could be identified. Development of
services is uneven, with greater provision evident in the
south than the north.

The history of palliative care in India began in 1975
when the government initiated a National Cancer Control
Programme. By 1984, this plan was modified to make
pain relief one of the basic services to be delivered at
primary healthcare level, although it has not been readily
translated into extensive service provision.40
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In 1986, Professor D’Souza opened the first Indian
hospice, Shanti Avedna Ashram, in Mumbai, Maharash-
tra, central India.41 Concurrently, pain clinics were
established (at the Regional Cancer Centre, Trivandrum,
Kerala and at Kidwai Memorial Institute of Oncology,
Bangalore, Karnataka) and oral morphine was made
available, free of charge, for the first time.35, 42, 43

From the 1990s onwards, there was a significant
increase in the momentum of development of hospice
and palliative care provision in India. This was demon-
strated by an expansion in the number of services, as well
as other key events and initiatives. The few services
established were able to act as examples of the ways in
which care could be offered to people at the end of their
lives. Of significance was the establishment in 1993 of the
Indian Association of Palliative Care (IAPC), during a
workshop arranged with the guidance of WHO and the
Government of India,44 and in 1995 the IAPC set up a
Palliative Care Drugs Committee and Educational Task
Force.45

The mid to late 1990s saw a range of developmental
activities. CanSupport was founded by Harmala Gupta in
Delhi to provide the first free palliative care home care
support service in north India. In Pune, Maharasthra, the
Cipla Cancer Palliative Care Centre was established
which, in consultation with Cancer Relief India, devel-
oped a new concept of a ‘‘living’’ palliative care center46

with 50 beds arranged round a quadrangle with a chil-
dren’s playground in the middle. In addition, the Pain and
Palliative Care Clinic was established at Medical College
Hospital in Calicut, Kerala.

At the beginning of the 1990s, north Kerala did not
have any palliative care facilities and there was only an
outpatient pain clinic in Trivandrum, south Kerala. In
1993, a small group of doctors and social activists, all
personally involved in the terminal care of cancer
patients, organized an outpatient palliative care service at
Calicut Medical College providing for both the physical
and emotional needs of patients. It aimed to be free and
accessible to poor patients in a context that was ‘‘adapted
to the Indian scenario.’’37

In June 1996, a homecare service was set up with the
aim of ‘‘delivering palliative care to the patients who are
unable to reach the hospital, to empower patients to care
for themselves and to empower the family to care for
patients.’’47 The homecare service was delivered by a
doctor and some trained volunteers. In the first year of
operation, the homecare team made 340 visits and con-
cluded that home-based, volunteer-delivered palliative
care may be the most suitable way to deliver palliative
care to people in need in that area of Kerala.

The success of the home care program led to the
Neighbourhood Network in Palliative Care (NNPC)
initiative in 2001, which attempts to develop a sustainable
community-led service capable of offering comprehensive
long-term care (LTC) and palliative care (PC) to those
in need.48 In this program, volunteers from the local

community are trained to identify problems of the
chronically ill in their area and to intervene effectively,
with active support from a network of trained
professionals. The NNPC programs appear to have been
very successful in the areas where they have been
launched. In Malapurum, a poor district in Kerala with a
population of four million, the coverage of LTC and
PC rose to 70 percent in two years. There is an NNPC
clinic roughly every 10 km which means patients should
not have to travel more than 5 km. The concept took ten
years to evolve and is now being subject to careful
evaluation.

Finally, there are three government-funded centers
which have been successful at providing and developing
hospice and palliative care provision in India: Kidwai
Memorial Institute of Oncology, Bangalore; Trivandurum
Regional Cancer Centre, Kerala; and Tata Memorial
Cancer Hospital, Mumbai. These centers run palliative
care courses and raise awareness of palliative care in their
area, as Dr Cherian Koshy of Trivandurum comments:

We have been able to train a sizeable number of
doctors who have gone through the one month
hands-on training, which equips them to stock
morphine. And we also have frequent training pro-
grams, one day, two day, three day, short training
programs. We have quite a large number of nurses
who have been trained. And this message of palliative
care I think has already become a movement in our
state. And we even have medical students comingy
and people are aware about this philosophy of pal-
liative care.49

The Middle East

In 2005, a study by the IOELC identified a total of 69
palliative care services across the six member countries of
the Middle East Cancer Consortium (MECC).33 The
Palestinian Authority and Turkey were described as in the
initial capacity building stage of palliative care develop-
ment. Jordan and Egypt were identified as providing
localized provision and Cyprus and Israel were considered
to be approaching integration.

Home care services are the most common type of
palliative care service provision in the region, although
there is no home care in Egypt, Palestinian Authority, or
Turkey. In Cyprus, two charities provide all the specialist
services in the Greek Cypriot south and one provides
some limited support in the Turkish Cypriot north.

In Israel, there is one major Non-Government Orga-
nization (NGO) that provides funding towards several
services, educational and research activity, and public
education programs. In the Palestinian Authority, one
NGO offers psychosocial support for women with breast
cancer at the end of life, as well as support for breast
cancer survivors and other health-related services.
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Of the 11 hospice inpatient palliative care units in the
region, seven are freestanding (Cyprus, one; Egypt, two;
and Israel, four). The remaining four units are dedicated
specialist beds based within hospital oncology wards in
Israel and Jordan. These kinds of specialist inpatient units
are distinct from hospital-based consultation services
offered at the end of life. In such situations, professionals
who are aware of the principles of palliative medicine or
who have completed some specialist training provide pain
and symptom management. They are often constrained
from developing full palliative care services because of
limited resources, a lack of trained staff, and little support
from colleagues. In 2005, this type of provision was the
only service available in Turkey, although there were some
motivated oncologists working to develop more com-
prehensive services in several major hospitals. In the
Palestinian Authority and Egypt, this kind of service
continues to be the main type of provision.

Opioids are reported to be available in all MECC
countries. Cyprus, Egypt, Israel, Jordan, and Turkey make
annual returns of data on opioid preparation and con-
sumption, as sovereign states and members of the INCB.
The Palestinian Authority is not an acceded party to the
conventions of the INCB and therefore has no published
figures for the consumption of narcotic drugs. A limited
range of opioids is available for use in oncology units in
the West Bank and Gaza Strip, although choice and
availability of drugs cannot be guaranteed.50

The range of available drugs varies in different coun-
tries, but all MECC members report access and usage of
common generic opioids used in palliative care, including
codeine and generic morphine preparations. Healthcare
professionals across the region note a general trend away
from the use of morphine and an increase in use of more
expensive proprietary opioids, in particular transdermal
fentanyl. INCB data confirm anecdotal reports, from
physicians and oncologists in the region, who observe
widespread prescribing of fentanyl preparations, notably
highest in Israel and Turkey, but widely used in Cyprus
and Egypt. In Israel, physicians also note an increase in
use of other opioid derivatives, such as hydrocodone and
oxycodone.

All MECC member countries now have some form of
government legislation for opioid availability and pre-
scribing powers for physicians. Quantities permitted
per prescription range from sufficient medication (of any
appropriate strength) for three days up to ten days
supply. In Israel, the maximum (and exception) at any
one time is a 30-day supply. As part of opioid awareness
and education, Israel, Cyprus, and Jordan routinely
include pharmacists in their palliative care training
courses. The increase in training opportunities in Israel
and Cyprus has resulted in markedly less antagonism and
phobia from healthcare professionals and consequently
their patients. Opioid phobia, however, remains a con-
siderable barrier to adequate opioid prescribing in Turkey
and Jordan.

Education and training in palliative care is available
internationally at postgraduate and fellowship level for all
healthcare professionals in the MECC region who have
the means to travel, or are supported through NGO or
other charitable funding. Israel, with the most integrated
palliative care services, is the only country in MECC that
has some core training units in palliative care for medical
students, and has also developed a national specialist
postgraduate qualification in the subject. Cyprus, Israel,
and Jordan have short units during core nursing training
and Egypt has some palliative care training in develop-
ment for core nursing education. International opportu-
nities in palliative care education are a vital part of raising
awareness and providing access to training courses for all
MECC members – in the case of physicians in the
Palestinian Authority and Egypt, such opportunities
represent the only viable training option.

Despite a varied picture in terms of population pat-
terns, healthcare systems, palliative care needs, and stages
of palliative care service development, Cyprus, Egypt,
Israel, Jordan, the Palestinian Authority, and Turkey share
many of the major barriers to service development: lack of
training, resources, problems with government legisla-
tion, and insecure funding. Cyprus and Israel have the
most advanced development and Jordan and Egypt have
some localized provision, albeit more developed in Jordan
than Egypt. The Palestinian Authority and Turkey are
capacity building, although the Palestinian Authority
lacks any real resources for service development or pain
and symptom management. In contrast, Turkey is
experiencing increasing awareness of palliative care with
Turkish cancer and pain specialists becoming active in
palliative care service development.

Africa

Several initiatives are underway to promote the develop-
ment of hospice and palliative care in Africa. WHO is
involved in a joint palliative care project for cancer and
HIV/AIDS patients in the five countries of Botswana,
Ethiopia, Tanzania, Uganda, and Zimbabwe.51 The
Diana, Princess of Wales Memorial Fund has supported
palliative care initiatives in the nine countries of Ethiopia,
Kenya, Malawi, Rwanda, South Africa, Tanzania, Uganda,
Zambia, and Zimbabwe.52 The Foundation for Hospices
in sub-Saharan Africa,53 now a part of the National
Hospice and Palliative Care Organization in the USA,54

has a growing program of twinning schemes. The Open
Society Institute has a grant support program for
southern Africa.55 An evidence base for the African pal-
liative care context is also beginning to emerge with
analyses of models of service delivery56 and an appraisal
of the literature relating to services in sub-Saharan
Africa.57

The history of hospice development in Africa stretches
back to the late 1970s, when services first appeared in
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Zimbabwe and in South Africa. Island Hospice was
founded in Harare in May 1979 and had developed 17
regional branches by 1997.58 In the late 1970s, hospice
initiatives were also developing in South Africa – in
Johannesburg, Port Elizabeth, Cape Town, and Durban.
The visit of Cicely Saunders to South Africa in 1979
added impetus to these developments and within a year
or two hospice organizations were operating in a variety
of settings throughout the country. After the start made in
these two countries, it was another decade before hospice
and palliative care developments began to occur elsewhere
in Africa: in Kenya and Swaziland (1990); Botswana,
Tanzania, and Zambia (1992); Uganda (1993); Sierra
Leone (1994); Morocco (1995); Congo-Brazzaville and
Nigeria (1996); Malawi (1997); Egypt (2001), and the
Gambia (2004).

The IOELC34 review identified 136 hospice and pal-
liative care organizations in 15 countries, an area with a
population of 407 million people. The vast majority of
these are nongovernment, charitable, and faith-based
organizations. Over half (76) were found in South Africa,
which has more such organizations than all of the other
African countries combined (Table 8.1).

Although in South Africa there are 37 organizations
with free-standing hospice inpatient facilities, 8/15
countries with hospice-palliative care in Africa have no
such facility and, in general, there is an emphasis on the
development of home care services. These are found in
14/15 countries and are provided by 111 of the 136
organizations identified. Forty-nine organizations have
hospital-based services, found in 11/15 countries. Day
care services and clinics are run by 87 organizations in
14/15 countries.

This limited development of hospice-palliative care
organizations is also reflected in the low level of opioid
use across the continent (Figure 8.1).59 Yet, whilst a clear
match exists between the country with the most reported
defined daily doses of morphine and that with the most
hospice and palliative care services (South Africa), it is
difficult to explain why Namibia, the Central African
Republic, and Tunisia report higher morphine use than
other countries when the review could identify no hospice
or palliative care services in those countries. Across Africa
there are many reported problems of morphine avail-
ability and these are exacerbated by fears of using the
drug, both on the part of practitioners and patients.

Nevertheless, there are some examples of outstanding
success in tackling the problem of morphine availability.
In Uganda, morphine for cancer and HIV/AIDS patients
is provided free of charge by the government and, in a
groundbreaking innovation of March 2004, a Statutory
Instrument60 was signed by the Minister of Health
authorizing palliative care nurses and clinical officers to
prescribe morphine.

CONCLUSIONS

The problems we have described in this chapter are not
those of poverty and underdevelopment alone, though
such factors play their part. Many countries still have
hugely inadequate supplies of appropriate pain medica-
tion, even though this can be made available at low cost.
Some governments put in place draconian measures to
limit the manufacture, sale, transportation, storage, and

Table 8.1 Hospice and palliative care: organizational provision in Africa (15 countries).

Country No. of
organizations

No. of known
branches

Organizations making inpatient
provision

Organizations making outpatient
provision

Hospice Hospital Home care Day care/clinic

Botswana 3 0 0 1 3 3

Congo 1 0 0 1 1 0

Egypt 3 0 2 1 1 1

Kenya 8 3 0 6 8 6

Malawi 5 0 0 4 2 3

Morocco 1 0 0 1 0 1

Nigeria 2 0 0 1 1 1

Sierra Leone 1 0 1 0 1 1

South Africa 76 42 37 19 61 49

Swaziland 4 0 1 0 3 2

Tanzania 4 0 0 3 3 3

The Gambia 1 0 0 0 1 1

Uganda 8 124 2 6 7 6

Zambia 6 0 6 0 6 6

Zimbabwe 13 6 2 6 13 4

Total 136 175 51 49 111 87
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prescription of strong opioid drugs. Too often the balance
between ‘‘regulation’’ and ‘‘availability’’ is tipped in favor
of the regulators, to the extent that simple pain-relieving
measures are largely unavailable. The problem is com-
pounded by clinicians made nervous about prescribing
strong painkillers for risk of social opprobrium, or even
prosecution. The world of cancer pain and palliative care
services is divided between the ‘‘haves’’ with access to a
range of appropriate medications and the knowledge and
will to use them – whilst the ‘‘have nots’’ are denied even
simple formulations. The underdevelopment of cancer
pain and palliative care services globally does a disservice
to those who could benefit from improved provision and
is frankly unjust. Good care for cancer patients, including
the relief of pain at the end of life and the opportunity for
a dignified death, should be regarded as basic human
rights to which everyone should have access when the
time comes.
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KEY LEARNING POINTS

� There is an obligation upon healthcare professionals to

be competent in pain relief and to provide adequate

analgesia; they are also obliged not to impose

treatment without consent.
� Professionals should not offer or provide treatments

that will confer overall harm yet there is usually a

personal element to assessment of harm and benefit.
� They are obliged to seek consent, but yet must not

force unwanted information on patients in the process,

nor deny pain control to those who do not wish to be

fully informed.
� When gravely ill patients have pain which is unusually

difficult to control, it occasionally happens that we

foresee that the adverse effects of adequate medication

might shorten life. In this situation, the doctrine of

double effect may be used to justify the provision of

adequate analgesia if, but only if, all of the following

conditions are met:

– the adverse effects are foreseen, but not intended;
– the bad effect (shortening of life) must not be the means

to the good effect (relief of suffering);

– the good effect of relief of suffering must outweigh the

bad effect of shortening of life (condition of

proportionality).

INTRODUCTION

The essential aims of all health care are: the relief of
suffering, the prolongation of life, and the restoration of
function. There is therefore an ethical requirement that all
who are engaged in health care should promote these
aims. Since the relief of pain is an important aspect of the
relief of suffering, there is an ethical requirement to
relieve pain to the extent that that is possible. These aims
seem uncontroversial, but in the clinical situation con-
troversy can arise because they can conflict with other

ethical requirements of health care and they can conflict
with each other. This chapter discusses six ethical com-
plexities which arise:

1. in the education of healthcare professionals and
patients on issues of pain relief;

2. in the process of obtaining consent from the
patient for pain relief;

3. in the idea of ‘‘total pain’’ and what the
healthcare professionals can reasonably be
expected to do;



4. in the role of relatives in decision-making for
patients with capacity;

5. over decision-making for patients who lack
capacity;

6. in the possible conflict between the relief of pain
and the prolongation of life.

EDUCATION OF HEALTHCARE PROFESSIONAL
AND PATIENT ON ISSUES OF PAIN CONTROL

As pain control is an intrinsic part of the healthcare
professional role, the importance accorded by profes-
sionals to pain relief is a moral issue in itself. It is
therefore strange and morally questionable that, in gen-
eral, a low priority is given to education about pain relief
in undergraduate and postgraduate medical education,
especially when compared with the priority given to life-
prolonging measures. The low priority given to pain
control in education is reflected in doctors’ attitudes to
the importance of pain relief. However, since it is an
intrinsic aim of health care that doctors have an obliga-
tion to be competent at a basic level in pain control and
an obligation to provide the treatment that achieves pain
control, doctors and nurses with specialist knowledge and
experience should take every opportunity to pass that
knowledge on to others and should also try to encourage
others to strive continuously to achieve the best possible
pain control in all patients.

Patients also frequently lack knowledge of the methods
of pain control and the adverse consequences of unre-
lieved pain. They are often reluctant to take appropriate
analgesics. There are four common reasons for this. (1)
They may not have been told the diagnosis and possible
prognosis. This raises the ethical issue of adequately
informed consent which is discussed below under Con-
sent for pain relief. (2) They may have been told that they
have advanced malignant disease, but may not believe
the information they have been given. By refusing the
analgesic they may be attempting to sustain the belief that
they do not have the disease. (3) They may fear they will
become addicted to morphine or tolerant to it, fears
which will be especially influential if they also believe that
they will get better. (4) Patients may refuse optimal
analgesia for fear it will ‘‘mask’’ the pain and so detract
from attempts to monitor and treat the disease. All four
misunderstandings require sensitive explanation regard-
ing the true state of affairs.

Apart from the formal ethical requirement to obtain
consent for a treatment, there is a good therapeutic reason
for educating the patient in pain control. It is that pain
control is most likely to be successful when patients
understand their illness and the ways in which the med-
ication is intended to alleviate pain. They will then be able
to cooperate with healthcare professionals, and pain
control can become a partnership.

The education of both healthcare professional and
patient is therefore an ethical preliminary to pain
control.1

CONSENT FOR PAIN RELIEF

Seeking consent to treatment with appropriate analgesic
regimens usually entails a discussion about the clinical
circumstances in general – it is not just a matter of asking
the patient to take morphine. Of course, patients may
decline analgesia, or may occasionally want to retain a
degree of pain as a yardstick of how the illness is going,
but doctors and nurses should make sure that a refusal of
analgesia is made only after the patient has had the
opportunity to comprehend the medical facts of the
situation. In other words, by offering information, doc-
tors and nurses should endeavor to ensure that refusal of
consent is informed, and that consent given is adequately
informed.

Seeking adequately informed consent from patients
includes informing them about the harms and risks of
treatment, and this includes the side effects of medica-
tions.2 It is possible to become so overwhelmed by a
desire to relieve the patient’s pain that we lose sight of the
parallel obligation to inform patients of the significant
side effects of the drugs or procedures. This happens
particularly when it seems to the professionals that the
benefit of pain relief far outweighs the harm of a parti-
cular side effect, such as constipation or sedation. Some
drugs (for example nonsteroidal anti-inflammatory
agents) are associated with a multitude of side effects,
some of which are serious and not uncommon, especially
in the context of advanced malignancy. In particular,
gastrointestinal hemorrhage and renal failure may be
precipitated by their use. Since clinicians strive to achieve
pain control, and because they consider that the benefits
of drugs outweigh their harms in the circumstance, it is
easy for them to fail to mention serious and relatively
common side effects that present harms or risks.

There is a professional view of the importance of these
harms and risks in the circumstances, and this view is
based on value judgment, as well as factual information.
However, we know that patients place different values on
various harms and benefits, so that what may seem to the
professional to be an acceptable harm or risk may not be
acceptable to the patient. Therefore, even if the profes-
sional considers that the benefits of an analgesic outweigh
the side effects, it can be argued that the professional
should mention common side effects to the patient,
because the latter may consider certain adverse effects as
particularly undesirable.3

For example, whereas some patients would rather be
completely pain free, even if this means being drowsy,
others would rather accept some pain, for instance on
movement, rather than feel sedated by the analgesics.
Patients need to be offered the chance to participate fully
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in decision-making regarding analgesia, because full
participation increases the chance of establishing the best
regimen for them. Therefore, professionals have a moral
obligation to try to enable patients to have a basic
understanding of their illness and painkillers so that they
can work together with their doctors to overcome the
pain.

Healthcare professionals have a clear obligation not to
harm patients in terms of increasing suffering or causing
threat to life, and so should not provide treatments whose
associated harms and risks in these respects outweigh
their benefits in the clinical circumstances. At the same
time, we have already acknowledged that the patient’s
own assessment of the importance of those harms and
risks is of crucial relevance in the decision. For example, a
nerve block may alleviate pain but at the cost of rendering
a limb numb, and there may be other risks of loss of
function through misadventure. The patient may or may
not consider a numb and possibly weak limb to be better
than a painful one, whereas the doctor, from experience,
may know that other patients often find a numb and
useless limb more distressing than a painful one. Patient
and doctor between them need to weigh up the harms,
risks, and benefits. If agreement is not reached then, in the
final analysis, the doctor can and should decline to pro-
vide a treatment requested by the patient if the doctor
considers that the harms and risks outweigh possible
benefits, and the doctor should not insist on treatment
which the patient refuses.4, 5

The right to give informed consent and to be fully
involved in decision-making regarding pain control
should not be transformed into a duty. In other words,
giving fully informed consent should not become a con-
dition of receiving adequate pain control. It seems
intuitively wrong that patients who do not want much
information should have to have it forced upon them and
thus be forced to give fully informed consent before pain
control is provided. Some patients, especially those who
are terminally ill and exhausted, do not wish to be fully
informed or involved in decision-making, and it seems
reasonable to respect their choice in this regard. They may
state that they do not want to discuss all the details of
their illness or to receive a list of side effects of medica-
tions. Instead, they may want professionals to offer what
they consider is the best option and then they choose to
accept that option on less information than would be
regarded as adequate for fully informed consent. It seems
reasonable that such patients should be able to choose the
extent of their involvement in decision-making. They are
responsible then for that choice.6

‘‘TOTAL PAIN’’

The multifactorial etiology of pain has come to be
appreciated, and the concept of ‘‘total pain’’ has been
generally accepted.7, 8 Indeed, as our understanding of the

physiology of pain improves, it is becoming clear that
cognitive and emotional factors do influence pain path-
ways. Total pain is a concept relating to distress that
includes emotional, social, and spiritual components, as
well as the purely physical pain aspect of the pathology.
For terminally ill patients and those suffering chronic
pain, professionals are increasingly encouraged to con-
sider that the aim is to alleviate total pain, which, of
course, entails addressing emotional, social, and spiritual
sources of distress. This goes way beyond the traditional
remit of health care, and it raises some moral issues. For
example, is it realistic to imply that professionals can
alleviate nonphysical sources of distress? How cost-effec-
tive in terms of resources (especially professional time) is
it to attempt to do this? Has the patient given any form of
consent to interventions designed to alleviate emotional,
social, or spiritual distress?

In particular, in the context of palliative care, it is
generally considered that professionals should try to
alleviate emotional and social pain9 and that doing so
entails knowing how the patient and family are adjusting
to the whole illness scenario and how it is affecting their
relationships with each other. All of this entails ques-
tioning the patient and family about intimate relation-
ships. Such questioning is unjustifiably intrusive if the
patient has not requested such assistance, or at least given
consent freely to discussions about his or her very private
affairs. It is all too easy, especially if buoyed up by an
almost missionary zeal to alleviate total pain, for profes-
sionals to intrude into patients’ private affairs under the
(probably misguided) impression that we can alleviate
emotional, social, and spiritual distress. Our motivation
to alleviate these components of total pain should not
drive us to intervene without the patient’s consent, just as
our motivation to alleviate the physical component of
pain with analgesics does not justify treating the patient
without his or her consent.10

THE ROLE OF RELATIVES IN DECISION-
MAKING FOR PATIENTS WHO HAVE CAPACITY

In western society, the wishes of the adult patient who has
decision-making capacity are currently considered to
override those of their relatives as far as treatment deci-
sions are concerned. There is a moral imperative for
healthcare professionals to uphold the patient’s rights to
information and to consent to or refuse treatment, and to
protect patients from coercion by (usually well-meaning)
relatives.

In contrast, in some other cultures the relatives’ views
are considered to be as important as, or sometimes more
important than, those of the patient. In these cultures,
knowledge of the diagnosis may be given to the relatives
and withheld from the patient. Of course, in these cul-
tures patients will be aware that this is occurring as they
will be familiar with the culture. Where the views of
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relatives are given priority in this way, the relatives may
make decisions on behalf of the patient. When those from
such cultures are being treated in a western environment,
then they become subject to the ethical and legal
requirements of the west.

DECISION-MAKING FOR ADULT PATIENTS
WHO LACK CAPACITY

At the end of life, many patients will be unable to make
decisions for themselves, by reason of confusion or
diminished consciousness. When it is clear that the illness
will result in death and that further attempts to prolong
life are unlikely to succeed, the moral obligation to relieve
pain logically supersedes any obligation to continue to
strive to prolong life. Healthcare professionals should
then make the patient’s comfort their first priority.11 They
will then wish to provide an analgesic regimen that will
enable the patient to be comfortable, but without causing
more sedation than is necessary to achieve this. However,
since the patient lacks capacity to consent to or refuse
treatment options, the question arises as to who should
have authority to make treatment decisions on the
patient’s behalf.

In western society, when the patient’s wishes are not
known and cannot be ascertained, relatives may or may
not be given decision-making authority on behalf of the
patient, depending on the law of the country concerned.
For example, under the Mental Capacity Act 2005 in
England, relatives do not normally have decision-making
authority and so cannot consent to or refuse treatment on
behalf of the patient. However, provision is made for
patients, when they have capacity, to appoint a relative as
an ‘‘attorney’’ with authority to make specified decisions
on the patient’s behalf when the patient loses capacity.12

In contrast, in some other countries, including the USA,
relatives can routinely consent to or refuse treatment on
behalf of the patient, and may be expected to take this
responsibility.

However, it should be noted that relatives cannot force
the healthcare team to give treatment that the profes-
sionals consider is inappropriate because of an adverse
balance of harms and risks to benefits.13 In other words,
relatives cannot insist that the patient be given a treat-
ment (for example excessive sedation) that has very little
chance of benefit, in comparison with more major and/or
more certain harms and risks.

The differences between the laws of various countries
reflect the fact that there are moral arguments both for
and against giving relatives decision-making authority for
patients who lack capacity. Such decision-making
authority enables and perhaps requires relatives to con-
sent to or refuse an analgesic regimen on behalf of the
patient. The policy regarding decision-making for
patients who lack capacity is generally decided on the
basis of two issues: first, who is likely to make decisions

that most accord with what is best for the patient; and
second, who can be said to have some sort of entitlement
to make decisions for the patient.

It can be argued that the healthcare professionals are
better placed, on the grounds of professional knowledge
and experience, to know what is the best analgesic regi-
men for the patient. On the other hand, relatives are likely
to have a better knowledge of the patient’s previously
expressed wishes and values. Ideally, healthcare profes-
sionals and relatives should work together to formulate
the analgesic regimen that best accords with attaining
comfort without going against the patient’s known values.
Disagreement about an analgesic regimen is uncommon,
but if relatives refuse the analgesic regimen considered
most appropriate by the healthcare team the con-
sequences for the patient may be very serious. Therefore,
in some countries, such as the UK, decision-making
authority for patients who lack capacity normally lies
with the healthcare team and not with the relatives.

However, in other countries decision-making authority
lies with the relatives, who can therefore refuse the
analgesic regimen on behalf of the patient. They might do
this if they believed it would or might shorten life.
Decision-making authority may be granted to relatives
because of a view that they are entitled in some way to
make decisions for the patient. Such an entitlement may
be based on the idea of an ownership or property right,
but this idea is intuitively unattractive. It is more plausible
to base an entitlement for relatives to make decisions on
behalf of incompetent patients on the idea that such a
policy affirms and fosters intimate relationships between
family members. Alternatively, it may be thought that
relatives may be most likely to decide in the patient’s best
interests, but where pain control is concerned it must be
admitted that the knowledge and experience of the
healthcare professionals make them more likely to know
what regimen is most likely to be effective.

Regardless of whether the healthcare team or the
relatives are granted legal decision-making authority for
patients who lack capacity, there is a moral duty for both
parties to work together to try to achieve the analgesic
regimen that will enable the patient to be comfortable,
while at the same time respecting as far as possible the
patient’s previously stated values.

Some patients make oral or written statements while
they have capacity in order to influence treatment deci-
sions that may arise later when they lack capacity to make
those decisions. Such statements are called ‘‘advance
statements,’’ or may be referred to as ‘‘living wills.’’ A
doctor presented with an advance statement has to decide
(as far as possible) whether the patient had capacity when
it was made and whether it was intended to apply to the
circumstances that have actually arisen. The legal status of
advance statements varies in different countries. Concerns
may arise that patients should not be able to refuse ad-
equate pain control in advance; for this reason the Mental
Capacity Act in the UK stipulates that a patient cannot
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refuse measures essential for pain relief, seen as ‘‘basic
care,’’ via an advance statement.14 It would be extra-
ordinarily rare for patients to state that they did not want
to be pain free at the end of their lives, or for them to
want their relatives and carers to see them distressed at
this time.

Fortunately, when adequate explanation is given to
relatives, agreement about treatment is normally reached
without conflict, and patients at the end of life can and
should be as free of distress as current medical knowledge
allows.

THE RELIEF OF PAIN AND THE PROLONGATION
OF LIFE

Healthcare professionals must achieve a delicate moral
balance between their obligations.

� There is an obligation to strive to alleviate pain, yet
there is an obligation not to impose treatment
without consent.

� Treatments should not be offered or provided that
will confer overall harm, yet there is usually a
personal element to assessment of harm and benefit.

� There is an obligation to seek consent, but
professionals must not force unwanted information
on patients in the process, nor deny pain control to
those who do not wish to be fully informed.

If all these obligations are accepted by healthcare profes-
sionals and the delicate moral balances required are
achieved, there will still remain those moral problems that
occur when there is a conflict between the main aims in
health care and their corresponding obligations. The most
common conflict in the area of pain control is that which
is perceived to occur between the obligation to relieve
suffering and the obligation to prolong life.

The scenario, often reported dramatically in the media,
in which a patient with a terminal illness has pain and
distress which has been difficult to control and it is found
that drug regimens that effectively alleviate the pain also
inevitably result in sedation with possible shortening of
life, is familiar to all. Unfortunately, one would be led to
believe by the media, certainly in the UK, that such
situations are the norm, if indeed pain can be controlled
at all. Those reading this book will be aware that with
good pain control such situations are not common,15 but
they do still occur and treatment decisions have to be
made.

Everyone is bound by the laws of our communities and
countries. The vast majority of communities and coun-
tries have laws that prohibit one person from intention-
ally causing the death of another. Intentionally causing
the death of another person, i.e. killing another person, is
a major offence and is punishable by law. This law quite
rightly applies to doctors and nurses, and indeed it could

be argued that it must apply particularly to doctors and
nurses, who are entrusted with the care of their patients
and who are normally considered to have an obligation to
try to prolong life. So, although doctors and nurses have a
moral obligation to alleviate pain, they also have moral
and legal obligations not intentionally to cause the deaths
of their patients. The legal prohibition is to do with both
intention and causation and it reflects the consensus that
there is a moral prohibition against intentionally causing
the death of another. Thus, in most countries, there are
legal and moral prohibitions against healthcare profes-
sionals intentionally causing the deaths of their patients.

Returning to the problem scenario, occasionally it
happens when a patient is terminally ill that the drug
regimen required to alleviate distress will have other effects,
such as sedation or respiratory depression, which in the
context of the patient’s grave illness will possibly hasten
death. However, doctors are morally and legally prohibited
from intentionally causing the patient’s death. At the same
time, they have an obligation to relieve suffering. What can
be done to resolve these conflicting obligations?

Two main approaches are commonly used to justify
the use of a drug regimen given to alleviate distress in
those terminally ill when it may result in hastening death.
The first or ‘‘common-sense’’ approach is to argue that on
the basis of a relatively simple balance of benefits to harms
and risks, the analgesic regimen is morally justified, and
the second is to use a more complex philosophical
approach called ‘‘double effect.’’ If we begin with the
common-sense approach, one might say that the benefit
of freedom from pain in the context of a terminal illness
outweighs the harms of sedation and the risk of short-
ening life. Of course, the patient’s views are essential in
assessing the benefit of pain relief, the harm of sedation,
and the risk of earlier death. Some dying patients like and
want a degree of sedation; others do not like it and do not
want it. Some want to live as long as possible, and want
potentially life-prolonging treatments to be attempted;
others do not.3

It is generally accepted that when a patient who is
terminally ill wants to be free of pain, even at the cost of
sedation and possible shortening of life, then the neces-
sary drug regimen should be provided, even if it may
result in death slightly earlier. When the patient is unable
to take part in decision-making, doctors may take this
view and implement the drug regimen on the basis of the
patient’s overall benefit. Patients, doctors, and the law in
the UK accept this practice and consider it to be morally,
as well as legally justified in the circumstances. It is also
reasonable to conclude that the analgesic regimen was not
the fundamental cause of the patient’s death – the illness
is considered the primary or fundamental cause of the
patient’s death, although it is acknowledged that death
may occur slightly earlier as a result of the side effects of
sedation.

The second is a philosophical approach called the rule
or doctrine of ‘‘double effect.’’16 It can be invoked in
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circumstances in which a single act has two anticipated
effects, one good (such as pain relief) and one bad (such
as earlier death). It can then be argued that the act may be
morally justifiable if the bad effect is not intended
although it is foreseen. This rule or doctrine is sometimes
used to justify the use of drug regimens to prevent dis-
tress, which is considered the good effect, even if that may
entail a risk of shortening life, which is considered a bad
effect. The doctrine of double effect relies upon the dis-
tinction between intending the good effect of treatment
and foreseeing but not intending the bad or adverse effect.

The doctrine of double effect has four conditions
which must be satisfied if the doctrine is to justify the
action. They are as follows.

1. The act itself must be good. Pain control is a
good act.

2. The agent must intend only the good effect, i.e.
pain relief.

3. The bad effect (shortening of life) must not be
the means to the good effect (relief of suffering).

4. The good effect must outweigh the bad effect.

This complex argument involves two assumptions which
require discussion; the distinction between intending and
foreseeing, and a view of what causes death.17

First, the moral distinction between intended and
foreseen effects of treatment is accepted in medical
practice. Virtually all treatments have foreseen harms and
risks. Although healthcare professionals intend the ben-
efits from treatments, the fact that they foresee side effects
and risks does not mean that they intend those harms and
risks in the sense of wanting, seeking, or aiming at those
harms and risks. For example, surgeons do not intend the
discomfort and anxiety that accompany an operation,
although they foresee them. Similarly, oncologists do not
intend the adverse effects of chemotherapy, such as nau-
sea, although they foresee them. In both cases, it is gen-
erally accepted that the doctors intend only the benefits,
and that they foresee but do not intend the harms and
risks.

Intention is itself a highly complex psychological
concept which has been much discussed in moral philo-
sophy. Intention has to do with planning towards the
outcome, or wanting, desiring, or willing that outcome.
This is how it is understood in ordinary usage, when its
meaning is distinguished from the concept of foreseeing
but not aiming at, willing, or planning a consequence or
effect. Complex philosophical arguments can be con-
structed to defend or reject the existence of a distinction
between intending and foreseeing a consequence of an
action. They are usually based on difficult borderline
examples and are not relevant to the ordinary clinical
situation in which healthcare professionals and the public
accept the distinction at face value. Almost every treat-
ment has side effects, but it is generally accepted that
healthcare professionals intend only the beneficial effects

of treatment and not the side effects, although the latter
may be foreseen.

The public acceptance of the moral distinction
between intending and foreseeing effects of treatment is
based on trust in the integrity of healthcare professionals.
In return, professionals have to be worthy of that trust.
This entails being clear in our thinking and being honest
with ourselves and others about our intentions. In health
care, the aim of a treatment is the effect which is intended.
We cannot be clear and honest about our intentions
unless we have thought clearly and been honest with
ourselves about our aim in providing the treatment.

Turning secondly from the intention to causality, the
issue of what actually causes death must also be discussed.
In the situation described, the cause of death is the
terminal illness, and not the drug regimen given to
alleviate distress or even the absence of more life-
prolonging technology. This is certainly the case if the
same drug regimen given to a fitter person would not
cause death. Similarly, the cause of death of a patient who
dies of renal failure is in fact renal failure and not the
absence of a renal transplant or dialysis. Issues around
causality are very complex philosophically, but for the
public, the law, and healthcare professionals a more
common-sense approach is needed and is accepted.

The essential aims of health care are the relief of suf-
fering and the prolongation of life. I have stressed that
there is always a moral obligation for healthcare profes-
sionals to minimize suffering. In contrast, the aim of
prolonging life must be seen in the light of the inevit-
ability of human death, so that for all people there comes
a time when further attempts to prolong or sustain life by
means of health care will fail. Thus, there is not always a
moral obligation to strive to prolong or sustain life. On
the other hand, healthcare professionals must not inten-
tionally shorten the life of their patients or cause their
deaths, because the prohibition against killing to which
the vast majority of societies subscribe must be upheld,
especially where vulnerable people such as patients are
concerned.

Euthanasia, defined as an intentional act that brings
about the death of the patient in order to alleviate suf-
fering, cannot be justified by the doctrine of double effect.
The doctrine will not justify an intentional act of killing,
which euthanasia is, because the good effect (relief of
suffering) is brought about by means of the bad effect
(the death of the patient). Moreover, the bad effect is
clearly intended (as opposed to foreseen). Thus, the
conditions of the doctrine of double effect are not satis-
fied by euthanasia. So the doctrine cannot be used to
justify euthanasia.

At the end of life, there is a moral obligation to provide
good pain relief using adequate doses of clinically appro-
priate analgesics, sometimes supplemented by judicious
use of sedatives, such as benzodiazepines. However, since
the death of the patient is foreseen, doctors and nurses
sometimes fear that the patient’s death may wrongly be
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attributed to the provision of analgesia and for this reason
they lack the courage to prescribe and provide analgesics
necessary to achieve relief of pain. This failure to provide
adequate and appropriate analgesia at the end of life is a
moral failure, and it should be regarded as culpable. It
should be seen as just as culpable as failure to provide life-
prolonging treatment in circumstances where that treat-
ment would be life sustaining. Patients need to be able to
trust that their doctors will do all that is clinically appro-
priate and necessary to relieve pain at the end of life.
Healthcare professionals must have the knowledge, skills,
and courage to achieve this aim. So there is a moral obli-
gation to acquire the knowledge and skills to provide
effective pain relief, and a further obligation to have the
courage, compassion, and equanimity to provide the best
possible analgesic regime at the end of life.

It is obvious that very fine moral lines exist in all these
matters. Harms and risks of treatment must be carefully
weighed against benefits, and distinctions are sometimes
finely drawn. Yet this must be so, for moral decision-
making in medicine is very complex, and cannot be
simplified by any theory into a simple formula that will
give the answer when applied to the particular situation.
So communities and healthcare professionals agree some
basic legal and moral rules (such as the doctrine of double
effect). Within the necessary constraints of those rules it is
for patients and their doctors to work out the best course
of action in each particular clinical situation.

One may be held blameworthy in health care for what
one has not done, as well as for what one has done. Thus,
doctors and nurses might be considered blameworthy for
not relieving the patient’s pain. The fact that the doctor
and nurses did not do something does not mean that no
blame may be attributed to that decision. Similarly, one
may be praised for making a correct decision to withhold
an inappropriate treatment, just as one may be praised for
giving an appropriate treatment. So the issue of rightness
or wrongness of a treatment decision, and the corre-
sponding attribution of praise or blame, cannot be sim-
plified into a distinction between doing and not doing
something.

CONCLUSIONS

� Relief of suffering is an essential aim of health care
but, as in all other areas of medicine, is accompanied
by an obligation not to cause harm.

� There is an obligation upon healthcare professionals
to attain competence in pain control.

� There is a requirement for honest discussion with
patients about the risks and benefits of proposed
pain therapies.

� There should be acceptance of the patient’s right to
consent to or refuse therapies offered and to indicate
the level of information they desire for decision-
making.

� An understanding of the multifactorial nature of the
pain experienced should be balanced by a parallel
understanding of the need for consent to intrusive
personal enquiry.

� At the end of life, as death is inevitable, the
obligation to relieve suffering must ultimately
outweigh the obligation to attempt to prolong life
when a conflict of obligations arises.

� With competent use of pain therapies, the risk of
shortening life in order to relieve suffering arises
occasionally, not frequently.

� Where it is foreseen that adequate pain relief
might shorten life, it may legitimately be
considered that this risk is outweighed by the benefit
of comfort; this decision belongs primarily to the
patient who has capacity, not the healthcare
professional.

� Adverse effects of treatment can be foreseen without
being intended.

� The cause of death remains the disease which has
given rise to the situation necessitating the treatment,
not the treatment itself.

� For the doctrine of double effect to be invoked
legitimately, the shortening of life must not be the
means to relieve pain. The doctrine cannot justify
euthanasia.

� Moral culpability applies equally to the failure to
provide a necessary treatment such as adequate
analgesia at the end of life and to the giving of an
inappropriate treatment.
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KEY LEARNING POINTS

� Successful management of cancer pain requires a

holistic approach to care, with an appreciation of the

overall symptom burden and the psychosocial,

emotional, and spiritual stresses upon patients.
� The goal of cancer pain treatment is to provide pain

relief while maintaining freedom of choice and

minimizing adverse effects.
� Good cancer pain management should enable patients

to have a good quality of life, to function at an

acceptable level, to tolerate diagnostic and therapeutic

procedures, and to die relatively painlessly.
� Cancer pain treatment needs to begin with a careful

evaluation and assessment of the patient, including a

detailed history and a thorough examination leading to

a pain diagnosis.
� Cancer pain treatment requires an explanation to the

patient and his significant others and combines

pharmacological, interventional, and psychological

approaches.
� Analgesic drug management is often complex and

requires detailed knowledge and understanding of the

pharmacodynamics and pharmacokinetics of the

medicines used.
� Such an approach requires an understanding of the

effects of long-term exposure to analgesic compounds

such as tolerance, physical dependence, and addiction.
� In addition, changes in extreme age groups and with

deteriorating organ function need to be considered.

� The principles of analgesic drug management should

follow established clinical guidelines.
� The use of guidelines for cancer pain management

has been subjected to randomized trials, which

have shown that guideline-based clinical

decision-making improves pain outcomes in cancer

patients.
� The most widely used guidelines are those promoted by

the World Health Organization (WHO) for more than 20

years.
� The WHO guidelines promote an approach commonly

summarized in five key points:

– by the mouth;

– by the clock;
– by the ladder;

– for the individual; and
– attention to detail.

� The efficacy of the WHO guidelines has been

demonstrated in multiple case series performed in

multiple settings leading to adequate analgesia in

70–90 percent of patients treated accordingly.
� However, the WHO guidelines have been criticized as

they have never been subjected to controlled trials, the

gold standard of evidence-based medicine.
� A critical discussion has focused in particular on the

use of weak opioids in step 2 of the ladder.
� Overall, the WHO guidelines have stood the test of time

and have proven to be a simple, but thereby effective,



tool to improve pain control for the individual cancer

patient, but also for large patient populations.
� Despite the simplicity and logical principles of these

guidelines, their implementation has proven difficult for

multiple reasons.
� Such reasons include absence of national policies on

cancer pain relief and palliative care, lack of financial

resources and healthcare delivery systems, and legal

restrictions on the use and availability of opioids.
� Underutilization of opioids is due to the misconception

that increased medical use will increase illicit drug traffic.

� Unfounded ‘‘opiophobia’’ continues to be a major

problem, not only among politicians and government

officials but also in healthcare professionals, patients,

and their relatives.
� Here, the WHO guidelines are not only a valuable tool

for clinical practice, but also for policy change.
� The concepts of the guidelines create an awareness

of the appropriate use of opioids for pain

management and thereby permit healthcare

professionals worldwide to obtain the opioids their

patients need.

INTRODUCTION

Prescribing well for cancer pain treatment requires
knowledge of clinical pharmacology of the medications
used and the principles of their use, and also assumes an
understanding of cancer pain itself.

The latter requires knowledge of issues such as pain
classification by pain type or cause, the epidemiology of
cancer pain, and importantly the concept of ‘‘total pain’’
and suffering.1, 2, 3 Successful management of cancer pain
requires a holistic approach to care, with an appreciation
of the overall symptom burden and the psychosocial,
emotional, and spiritual stresses upon patients. The goal
of cancer pain treatment is to provide pain relief while
maintaining freedom of choice and minimizing adverse
effects, thereby enabling patients to have a good quality of
life, to function at an acceptable level, to tolerate diag-
nostic and therapeutic procedures, and to die relatively
painlessly.4, 5 These general considerations are covered in
other parts of this volume.

Successful analgesic drug therapy in the cancer setting
then needs to consider a number of issues:6

� methods of pain assessment;
� evaluation of the patient’s goals and expectations of

therapy;
� pharmacokinetic and pharmacodynamic properties of

the medications under consideration;
� prescription following validated guidelines;
� evaluation of response to therapy; and
� assessment of lack of response to therapy.

The overall treatment plan needs to be seen as a dynamic
process, which is responsive to the underlying progressive
disease and might require multiple treatment interven-
tions over time. This chapter will focus on general issues
of clinical pharmacology relevant to cancer pain treat-
ment and the principles of cancer pain treatment by use
of analgesic drugs. They were outlined in the WHO’s
treatment guidelines,7 first published in ‘‘Cancer Pain
Relief ’’8 in 1986 and updated in a second edition in 1996.9

Although systemic pharmacotherapy is the mainstay
of these guidelines, control of cancer pain should also
include consideration of:

� a straight forward explanation of the cause(s) of pain
and the various treatment options available;10, 11, 12, 13

� potential modification of the underlying pathological
process;14, 15, 16, 17, 18

� elevation of the pain threshold;
� the role of interruption, destruction, or stimulation

of pain pathways; and
� modification of lifestyle.

The WHO treatment guidelines emphasize this very
clearly, when stating ‘‘relief of psychological, social, and
spiritual problems is paramount. Attempting to relieve
pain without addressing the patient’s nonphysical con-
cerns is likely to lead to frustration and failure.’’9

CLINICAL PHARMACOLOGY

Therapy of cancer pain usually involves quite sophisti-
cated pharmacotherapy with combinations of potent
drugs. Such use of medication requires a profound
knowledge of pharmacological principles and detailed
familiarity with the clinical pharmacological properties of
the medications used. One purpose of this chapter is to
summarize general pharmacological knowledge relevant
to the management of cancer pain, while Chapter 11,
Clinical pharmacology and therapeutics: nonopioids;
Chapter 12, Clinical pharmacology of opioids: basic
pharmacology; Chapter 13, Clinical pharmacology of
opioids: opioid switching and genetic basis for variability
in opioid sensitivity; Chapter 14, Clinical pharmacology
of opioids: adverse effects of opioids; Chapter 15, Clinical
pharmacology and therapeutics: drugs for neuropathic
pain in cancer will provide specific pharmacological
information on the classes of drugs used to treat cancer
pain.
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Pharmacodynamic principles

EFFECTS ON RECEPTORS

Many drugs such as opioids act on receptors. Activity at
receptors is based on the theory that receptors are specific
membrane-bound proteins that interact selectively with
extracellular substances to initiate biochemical events
within the cell. These substances may be endogenous,
such as neurotransmitters, or exogenous, such as drugs.

Drugs have two separate attributes at receptor sites,
affinity and efficacy. Affinity is the tendency or ability to
bind to a receptor to produce a stable complex. A drug
with high affinity binds to a receptor more strongly than
one with lower affinity. Fentanyl, for example, has a
higher affinity for opioid receptors than morphine.

Efficacy, or intrinsic activity, is the ability of the drug,
once bound, to produce a certain effect. Efficacy can
range from no effect to a potential maximum effect for
that particular receptor. A partial agonist may be more
potent than a full agonist at the lower end of the effect
range, however, even at maximal doses, a partial agonist
cannot reach the full effect of an agonist. The partial
agonist is displaying a ceiling effect that does not occur
with a full agonist, where the maximum dose is limited
not by lack of effect, but by adverse effects.

Based on these properties, drugs that bind to receptors
can exhibit pure agonist activity, antagonist activity, or
act as partial agonists or agonist–antagonists.

� An agonist acts at a receptor to initiate changes in
cell function. Traditionally, an agonist produces the
normal biological response of the cell.

� A partial agonist binds to the receptor, but causes
less response than a full agonist; it has a lower
efficacy. However, it may have a higher affinity for
the receptor, and act as a competitive antagonist in
the presence of a full agonist. A typical example
would be the partial agonist, buprenorphine, which
has a greater affinity for opioid receptors than
morphine.

� An agonist–antagonist acts as an antagonist at certain
receptors and an agonist or partial agonist at others.
Pentazocine is a typical example, as it acts as m
receptor antagonist, but exerts its opioid effect by
agonist activity at the k receptor.

� Antagonists occupy the receptor but have no
biological activity. A competitive antagonist such as
naloxone binds reversibly to the receptor and can
displace and is displaced by the agonist. A
noncompetitive antagonist binds irreversibly to the
receptor.

Of practical importance is finally the potency of a drug,
i.e. its ability to produce a certain effect; in other words,
the relative dose required to achieve an effect. Beside
affinity and efficacy, a drug’s absorption, distribution,

metabolism, and excretion influence potency. However,
potency is not a measure of efficacy as defined above.

Dose–response curves describe the relationships
between the dose of a drug and the subsequent response
(Figure 10.1). Curves are characterized by their position
on the x-axis (potency), maximal height (efficacy),
and slope (number of receptors that must be bound to
produce a response).

EFFECTS OF LONG-TERM EXPOSURE

Tolerance describes a pharmacological phenomenon,
where higher doses of a drug are required to produce the
same effect or the same dose has decreasing efficacy.19

Tolerance is a biological effect due to prior exposure to a
drug and this exposure drives the diminution in effect.

Acquired tolerance can be acute or chronic. Acute
tolerance (tachyphylaxis) is a phenomenon that typically
occurs within minutes.

Pharmacokinetic tolerance refers to changes in dis-
tribution or metabolism of a drug, such that concentra-
tions of the drug are reduced in the plasma and at the
effect site. A common cause would be an increase in the
rate of metabolism of a drug, by hepatic enzyme induc-
tion, and therefore lessening of effect by more rapid
removal of the drug from the circulation.

Pharmacodynamic tolerance occurs at a receptor level
in the system acted on by the drug.

Learned tolerance is a reduction in the effects of a drug
due to learned compensatory mechanisms. For example,
behavioral tolerance is involved in learning how to
function in a mild state of intoxication or conditioned
tolerance when environmental cues are constantly paired
with drug administration.

Cross-tolerance occurs when repeated doses of a
drug in a given category confer tolerance to that drug and
to other drugs in similar structural and mechanistic
categories.19
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Figure 10.1 Dose–response curves for hypothetical opioids (A

and B are full agonists and A is more potent than B, C is a

partial agonist and D an antagonist).
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Tolerance to opioids is predominantly pharmacody-
namic, receptor selective and reversible.20, 21 Opioid tol-
erance is characterized by a shortened duration and
decreased intensity of analgesia, euphoria, and central
nervous system (CNS) depressant effects and a significant
elevation in the potentially lethal dose.19

Fear of tolerance to analgesic effects and escalating
dose requirements limit the prescribing of opioids for
cancer pain. Physicians feel that if they give too much too
soon they will cause severe side effects or run out of
analgesic options when the pain gets ‘‘really bad!’’

However, despite all the publicity and animal studies,
clinical evidence has shown that true analgesic tolerance
to opioids in patients with pain is extremely rare. Patients
with cancer can be maintained on a steady level of opioids
for prolonged periods.22, 23, 24[IV] It is useful to remem-
ber that a decline in analgesic effect has a differential
diagnosis, with true tolerance being only one of the
diagnoses.25 The main reason for a reduced analgesic
effect in such patients, however, is increased nociceptive
input.22, 26, 27[IV] If dose requirements increase and pain
is no longer controlled, the patient should be carefully
evaluated for disease progression. Other causes of
decreasing analgesic effect are more likely to be psycho-
logical, with increasing anxiety, depression, change in
cognitive state, or conditioned pain behavior.

In both animals and humans, cross-tolerance to
opioids occurs and has been shown to be incomplete due
to selective tolerance at different subpopulations of
opioid receptors.21 Cross-tolerance has an important role
in patients who have their pain controlled by opioid
agonists, particularly when considering opioid rotation.28

Patients whose pain is poorly controlled with escalating
doses of morphine and who are experiencing unbearable
adverse effects can be rotated to an opioid that may
provide a more tolerable balance between analgesia and
side effects, although the evidence for this is largely
anecdotal.29[V]

Physical dependence is a physiological state that
develops as a result of the adaptation produced by a
resetting of homeostatic mechanisms in response to
repeated drug use. It is a predictable effect that can be
seen in both animals and humans and is characterized by
the appearance of signs and symptoms of withdrawal
syndrome after sudden dose reduction or discontinuation
of a drug on which a patient is physically dependent. It
can also be precipitated by administration of an
antagonist.

Withdrawal symptoms are typical for a given category
of drugs and they tend to be the opposite of the original
effects of the medication. The symptoms are due to
removal of the drug of dependence; such effects can be
observed with many drugs and are not limited to CNS
effects. Examples are rebound tachycardia after b-blocker
withdrawal30 and rebound hypertension after clonidine
withdrawal.31 On a CNS level, hyperarousal of the CNS by
readaptation to absence of the drug occurs, for example

after antidepressant use.32 Chronic agonist use can also
increase sensitivity to even weak antagonists such as
agonist–antagonists;33 use of complete antagonists in
patients on opioids precipitate severe withdrawal, possibly
after only one or two doses of an agonist.34

The time to onset, duration, and severity of withdrawal
symptoms after opioid use depends on the pharmacoki-
netics of the drug of dependence. Physical dependence
probably starts after the first dose and symptoms will
become noticeable after one to two weeks of exposure.22

When reducing or discontinuing chronic opioid therapy, a
tapering schedule is recommended. Prevention of with-
drawal symptoms can be managed by decreasing the dose
by 25 percent each day.35[V] This rule can be used to
titrate down to a lower dose or to eventually discontinue a
drug when pain relief has been achieved by other means
such as radiotherapy or surgery. Physical dependence is no
significant clinical problem in cancer pain treatment.22[V]

Addiction, also called psychological dependence, is the
most complex of these terms; it is distinct from physical
dependence and tolerance.36 It is used to describe a pat-
tern of drug use characterized by a continued craving for
the drug, leading to an overwhelming involvement with
the use and procurement of the drug. There is continued
use of the substance despite knowledge and evidence that
it causes physical and, or psychological harm.

Substance dependence is the alternative term used by
the American Psychiatric Association (APA) in DSM-IV.37

Criteria for substance dependence according to the APA
are a maladaptive pattern of substance use, leading to
clinically significant impairment or distress, as manifested
by three or more of the symptoms of dependence,
occurring at any time in the same 12-month period.

This diagnostic system requires further investigation to
specify if with physiological dependence (evidence of
tolerance or withdrawal) or without physiological
dependence (no evidence of tolerance or withdrawal).
Obviously neither tolerance nor withdrawal is necessary
or sufficient for a diagnosis of substance dependence. It is
extremely important to realize that patients with cancer
pain may develop tolerance to prescribed opioids and
show signs of withdrawal without any evidence of com-
pulsive use. These patients may well be physically and
therapeutically dependent on opioids, but they are not
addicted.

Fears of inducing psychological addiction by appro-
priate pain therapy have been unfounded. Widespread
clinical experience in supervised pain management pro-
grams has found that when strong opioids are used for
the treatment of pain, psychological dependence is a very
rare occurrence.38, 39 In cancer pain patients treated with
strong opioids, two surveys independently found an
incidence of addiction of 0.2 percent.22, 40

The risk of inappropriate or criminal drug diversion has
also been found to be low. In a number of countries the use
of opioids has increased significantly to combat a high
cancer pain problem, without a significant increase in
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diversion to illicit users, demonstrating that with reason-
able regulation of opioid distribution, increase in clinical
use is not linked to a rise in abuse problems.41, 42, 43

Therapeutic dependence is another important term
here. When specific pharmacological therapy is needed to
control or cure a disease process or a symptom of that
disease, the patient is essentially dependent on it, for
example antibiotics for sepsis, insulin for insulin-depen-
dent diabetics, and opioids for patients with pain.35 Some
patients with good pain control may seem to be obsessed
with ensuring an adequate and regular supply of medi-
cation. This is not necessarily indicative of addiction but
an understandable fear of running out of analgesia, not
having enough to deal with breakthrough pain, or fear of
withdrawal symptoms. The term pseudoaddiction,
defined as an iatrogenic syndrome due to poorly managed
and uncontrolled pain, has been used here.44 It is char-
acterized by behavioral changes very similar to those of
drug addiction. The patient endures and complains of
constant pain, which is at best only partially relieved.
Drug seeking behavior, such as obtaining medication
from multiple sources, repeated episodes of prescription
loss, and requests for early refills from health workers for
larger or more frequent doses of opioids, are often met
with mistrust and, all too frequently, refusal. This can lead
to a spiral of increasing demands and ‘‘clock watching,’’
with anger and distrust on all sides.19 It is vitally
important that this disastrous failure of care is recognized
and avoided. Failure to do so can lead to lengthy periods
of unacceptable pain for a patient and years of resentment
and stress for their families.

Pharmacokinetic principles

Knowledge of the disposition of drugs in the body is
essential to prescribe correct doses and achieve the desired
therapeutic effect, in this case, analgesia.

TERMINOLOGY

Most of the following definitions are applicable to all oral
analgesic drugs, the most common form of drug
administration for patients with cancer pain.

� Absorption is the extent to which the intact drug is
absorbed from the gut lumen into the portal
circulation. It is expressed as a fraction of the dose,
which is absorbed from the gut. Factors affecting
absorption are dissolution of the drug, gastric
emptying rate, intestinal motility, drug interactions
in the lumen, and passage through the gut wall.

� First pass clearance is the extent to which the drug is
removed by the liver in its first pass in the portal
blood through the liver to the systemic circulation.
Changes in hepatic extraction are due to changes in
microsomal enzyme activity and liver blood flow.

� Bioavailability (F) is the fraction of the dose that
reaches the systemic circulation intact and is available
at the effect site. Bioavailability depends on the
fraction of drug absorbed and how much escapes
first pass metabolism in the liver. The route of
administration obviously has a significant effect on
bioavailability. The intravenous (i.v.) route has a
bioavailability of 100 percent. Most opioids are well
absorbed from the gut, but undergo substantial first
pass metabolism; for example the bioavailability of
oral morphine varies from 15 to 35 percent.

Bioavailability ¼ absorption

� fraction escaping first pass metabolism

� Volume of distribution (Vd) is the pharmacokinetic
parameter used to determine the loading dose of a
drug. It is an imaginary volume, relating the total
amount of drug in the body to the plasma
concentration of the drug.

Vd ¼ total amount of drug in the body=

plasma concentration of drug

Opioids commonly have an initial Vd of 20–50 L, but
after some time the drugs will distribute from more
vascularized regions to fat tissues, thereby increasing
the initial Vd to a steady state Vd of 150–250 L.

� Clearance (Cl) describes the efficiency of irreversible
elimination of a drug from the body, by excretion or
metabolism. It is defined as the volume of blood
cleared of the drug in time. Total body clearance is
the sum of the clearances of all the organs, e.g. liver,
kidney, lung, etc. For example, almost all opioids are
extensively metabolized in the liver and clearance is
then approximately equal to hepatic blood flow. For
systemic, chronically administered opioids which
have reached steady state, changes in hepatic blood
flow can cause major effects on the steady state
concentrations of these highly extracted drugs.

� Elimination half-life (t1/2) is the time taken for the
amount of drug in the body to fall by half, for most
opioids it is in the range of several hours. Clearance
and volume of distribution determine half-life:

t1=2b ¼
Vd � In2

Cl

� Half-life is important in determining the duration of
action after a single dose, the time required to reach
steady state and the dosing interval with chronic
dosing. It takes five half-lives to reach steady state,
and the dosing interval required to avoid excessive
fluctuations in plasma concentration is in the range
of one half-life. It also takes approximately five half-
lives to completely remove a drug from the body.
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CALCULATING A DOSING REGIMEN OF A DRUG

When designing a dosing regimen, it is important to
remember the loading dose. Without one, it could take
five half-lives to achieve an adequate therapeutic effect.
Morphine, for example, has a t1\2b of one to four hours,
so that a poor dosing regimen could result in a 5–20 hour
wait for adequate pain relief.

The values used here are approximate only, and vary
considerably between patients.

For an intravenous infusion and intermittent bolus
dosing the formula is:

Loading dose ¼ effective plasma concentration � Vd

As mentioned above, there are differences between the
initial Vd and the steady state Vd, and these must be
accounted for. As an example, the initial Vd of morphine
is 25 L. If the required plasma concentration is 0.05mg/L,
then the initial bolus is 25� 0.05 = 1.25mg. If the Vd at
steady state reaches 250 L, then the above initial loading
dose needs to be followed by a loading infusion over an
hour of (250–25)� 0.05 = 11.25mg.

Subsequent to this loading dose, there needs to be a
dose calculated to maintain the target concentration over
time:

Maintenance dose ¼ target plasma concentration� Cl

Returning to the above example, the clearance of mor-
phine is approximately 1 L/min, so the hourly main-
tenance dose is 0.05� 60 = 3mg.

For oral administration, the same principles apply with
two differences. The slower absorption of an oral dose
means less fluctuation of plasma concentration between
doses. Sustained release and transdermal formulations
show an even better concentration/time profile,
approaching that of a continuous infusion. Further on,
the dose reaching the effect compartment is affected by
the bioavailability, so that at steady state the calculation is:

Oral maintenance dose rate

¼ target plasma concentration� Cl=F

FACTORS INFLUENCING PHARMACOKINETICS

Renal and hepatic disease can alter the pharmacokinetic
parameters of analgesic drugs with clinical consequences.

The liver is the main site of metabolism for many
analgesic drugs, including most opioids, and alterations
in hepatic function may be expected to have an effect on
drug clearance.45 For example, liver blood flow, enzyme
activity, and protein binding all influence opioid clear-
ance. Severe hepatic cirrhosis can cause alterations in
blood flow due to intra- and extra-hepatic shunting.
Alcoholic cirrhosis and acute hepatitis, which affect the
pericentral regions, impair oxidative metabolism. Diseases

affecting the periportal regions have little effect on drug
metabolism. The conjugating enzymes are only affected in
end stage liver disease. Low albumin levels due to mal-
nutrition, renal, or hepatic disease can lead to decreased
protein binding and hence increase the response to drugs
which are proteinbound.

Chronic liver disease can also cause a large increase in
the bioavailability of oral opioids, and caution must be
used with dosing regimens.46 The rate of clearance is
decreased, and in conjunction with the rise in bioavail-
ability can lead to increased intensity and duration of
action of opioids at relatively low doses.47

Renal disease can alter the pharmacokinetics, but also
the pharmacodynamics of many drugs; the effects on
cancer pain management have been reviewed recently.48

The severity of renal dysfunction and the pharmacoki-
netics of a specific drug will determine the influence renal
disease has on its elimination. Mild renal impairment
(glomerular filtration rate42.4 L/hr or creatinine clear-
ance450–90mL/min) has little effect on drug kinetics
and usually requires no consideration in prescribing
analgesics.49 However, when prescribing large doses of
drugs in palliative care, caution may be required even in
mild renal impairment. In more severe impairment,
depending on the estimated reduction in creatinine
clearance, many drugs are administered in smaller
amounts and less frequently; this approach applies to
medications that are primarily cleared by the kidney.50

However, renal disease can also alter the kinetics of drugs
that are not renally cleared;51 drug absorption can be
slowed secondary to prolonged gastric emptying time and
increased gastric pH and reduced protein levels and
altered pH-dependent protein binding may affect drug
distribution. Drugs metabolized in the liver by oxidation
or conjugation may have reduced hepatic clearance in
renal impairment. When dialysis is used for control of
symptoms in renal failure, drug removal and clearance is
dependent on a number of factors including drug char-
acteristics, type of dialysis, and equipment used.52

Patients on dialysis will need adjustment of their pain
relief medications to ensure adequate maintenance of
analgesia and avoidance of toxicity.

Neither hepatic nor renal impairment is a contra-
indication to the use of opioids for cancer pain. Mon-
itoring is needed and awareness of the potential need to
reduce doses, increase dosing intervals, or switch to
alternative opioids or routes of administration.

PRINCIPLES OF THE WHO CANCER PAIN RELIEF
GUIDELINES

The WHO guidelines have become the internationally
accepted standard for the principles governing treatment
of cancer pain,7 focusing on oral analgesic use as the
mainstay of therapy;8, 9 the detailed key principles of this
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approach are listed in Box 10.1. Access to these guidelines
is listed in Table 10.1.

Their application has been studied in over 30,000
patients demonstrating their usefulness, efficacy, and low
rates of complications.54, 55, 56, 57, 58[IV]

They are commonly summarized in five key points:

1. by the mouth;
2. by the clock;
3. by the ladder;
4. for the individual; and
5. attention to detail.

By the mouth – the oral route

The oral route of analgesic therapy is preferred as it is
simple, acceptable, and relatively cheap.59, 60[V] Most
analgesics, including opioids, have clinically useful oral
bioavailability. Oral therapy requires little medical inter-
vention and therefore the patient is independent of

infrastructure and personnel. Further, there is no
requirement for needles or syringes to dispose of, or risk
of needle-stick injury to the administrator.

The delayed absorption after oral administration pro-
longs the duration of action of most drugs, giving further
benefits. However, in the setting of acute (e.g. incident
pain) the later peak time with oral administration may
convey disadvantages and alternative routes of adminis-
tration might be more appropriate. Other indications for
a change of route of analgesic delivery (e.g. sublingual,
parenteral, rectal, topical, or spinal) include:61[V]

� vomiting;
� impaired swallow;
� gastrointestinal obstruction;
� malabsorption; and
� coma.

Simple failure of the oral therapy used, however, is usually
not an indication to change the route of administration, but
to reevaluate the pain diagnosis and treatment plan.62[V]

Box 10.1 Key principles of the WHO method of cancer pain relief

� Cancer pain can, and should, be treated.
� Evaluation and treatment of cancer pain are best achieved by a team approach.
� The first steps are to take a detailed history, and to examine the patient carefully, to determine if the pain is:

– caused by the cancer, related to the cancer, caused by anticancer treatment, or caused by another disorder;
– part of a specific syndrome;
– nociceptive, neuropathic, or mixed nociceptive and neuropathic.

� Treatment begins with an explanation and combines physical and psychological approaches, using both nondrug
and drug treatments.

� It is useful to have a sequence of specific aims, such as to:
– increase the hours of pain-free sleep;
– relieve the pain when the patient is at rest;
– relieve pain when the patient is standing or active.

� Drugs alone usually give adequate relief from pain caused by cancer, provided that the right drug is administered
in the right dose at the right time intervals.

� ‘‘By mouth’’: the oral route is the preferred route for analgesics, including morphine.
� ‘‘By the clock’’: for persistent pain, drugs should be taken at regular time intervals and not ‘‘as needed’’.
� ‘‘By the ladder’’:

– Unless the patient is in severe pain, begin by prescribing a nonopioid drug and adjust the dose, if necessary,
to the maximum recommended dose.

– If or when the nonopioid no longer adequately relieves the pain, an opioid drug should be prescribed in
addition to the nonopioid.

– If or when the nonopioid for mild to moderate pain (e.g. codeine) no longer adequately relieves the pain, it
should be replaced by an opioid for moderate to severe pain (e.g. morphine).

� ‘‘For the individual’’: the right dose of an analgesic is the dose that relieves the pain. The dose of oral morphine
may range from as little as 5mg to more than 1000mg.

� Adjuvant drugs should be prescribed as indicated.
� For neuropathic pain, a tricyclic antidepressant or an anticonvulsant is the analgesic of choice.
� ‘‘Attention to detail’’: it is essential to monitor the patient’s response to the treatment to ensure that the patient

obtains maximum benefit with as few adverse effects as possible.

Reprinted with permission from Ref. 53.
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OTHER ROUTES OF DRUG ADMINISTRATION

Although the oral route for analgesia in cancer pain is the
most common, up to 70 percent of patients with cancer
related pain require an alternative route of opioid
administration before death.63, 64 It is therefore important
to be familiar with the other routes of analgesic admin-
istration. There are differences in bioavailability when the
route of administration is changed and dose adjustment is
necessary to avoid under- or overdosing. The ideal tech-
nique for switching routes of administration remains
individual titration; published dose ratios are only aver-
age approximations.

Recent advancements in the formulation of transder-
mal delivery systems have made such skin patches a viable
alternative to oral drug administration. Transdermal
delivery avoids the problem of first pass metabolism; lipid
soluble, low molecular weight drugs are more appropriate
for this route. Absorption is slow, and whilst therapeutic
levels can be maintained for many days, this is an
unsuitable route for rapid pain control. Compliance is
usually good. Fentanyl and buprenorphine are available in
patch form for transdermal administration, providing an
alternative to oral opioids with a long duration of
action.65[II] Iontophoretic transdermal on-demand
administration of fentanyl, recently developed for post-
operative pain control,66 might become a transdermal
rescue analgesia system in the future.

If a change of route of administration from the oral
one is indicated, then the rectal67 or subcutaneous route68

have been preferred due to ease, comfort, acceptability,
and availability. [V]

The rectal route is cheap and requires no specialized
skills, however, absorption is often variable and local
irritation can occur. The rectal veins drain to both the
hepatic portal vein and the inferior vena cava, thus some
first pass metabolism is avoided. However, the variability
of drainage makes uptake unpredictable. It has been
shown that analgesia is of more rapid onset and longer
duration than that achieved via the oral route.67, 69[II]
Morphine is well absorbed rectally and many others
opioids and nonopioids can be given per rectum.70[III]
Morphine is available as both immediate-release and

controlled-release suppositories and enemas. Alter-
natively, controlled-release morphine tablets may be used
as suppositories.71[II] Doses should be equivalent to oral
dosage, but may show greater variability. This route
should not be used in patients with diarrhea or fecal
incontinence. Immunosuppressed patients are at risk of
localized infection. Administration of opioids via colost-
omy has been shown not to be useful, probably due to
comparatively poor vascularity.

The availability of simple portable syringe pumps has
made continuous subcutaneous morphine administration
easy and acceptable for the patient who is unable to take
oral medication.72[III] It avoids repeated injections and
is relatively cheap, requiring little medical input for
administration. Changing from enteral to parenteral
administration requires adjustment, usually reduction of
dose and frequent reassessment to take into account
bioavailability differences resulting from lack of first-pass
effect with the parenteral route.73, 74 Subcutaneous bio-
availability may be more than 90 percent for most drugs,
but depends on the solubility of the drug, cardiovascular
conditions, peripheral perfusion, the injection site, and
physical exercise. Drugs with a short half-life reach steady
state more quickly. Other parenteral routes play only a
minor role in cancer pain treatment. The intravenous
route produces rapid onset, short-lived analgesia, but is
difficult to maintain at home. However, it is very useful
for swift control of severe pain in the hospital setting;
intermittent boluses, continuous infusions, and patient
controlled analgesia are the usual options. Intramuscular
administration is painful and carries the risk of tissue
damage and infection. Subsequent absorption depends on
local blood flow and body habitus. Absorption is there-
fore unpredictable and this route is not generally
recommended.

If a patient is unable to ingest medication but has
normal gastrointestinal function, the nasogastric tube is
an alternative.75 This is more invasive than oral medica-
tion, but useful for those patients who are receiving
enteral feeding, then it is more suitable for administration
of analgesics long term than the rectal route. Liquid
preparations are the preferred choice as they can be
administered unaltered and do not clog the tube.

Table 10.1 Availability of the WHO guidelines.

Language Web address

English http://whqlibdoc.who.int/publications/9241544821.pdf

Spanish http://whqlibdoc.who.int/publications/9243544829.pdf

French http://whqlibdoc.who.int/publications/9242544825.pdf

Information about ordering

print editions from WHO

and other publishers in all

other languages

www.whocancerpain.wisc.edu/eng/Poster2002/cpr96.html

Reprinted with permission from Cancer Pain Relief, 2nd edn. Geneva: World Health Organization 1996.9
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Immediate release tablets can be dissolved or crushed.
This method is unsuitable for most sustained release
formulations, sublingual or buccal preparations and
enteric-coated tablets. Morphine sulfate elixir and
immediate release tablets are suitable to give by this
route and are compatible with many different enteral
formulas.75[V]

Transmucosal drug administration by the sublingual or
buccal route avoids hepatic first pass metabolism as the
blood vessels in the area drain directly into the superior
vena cava. Absorption is best for those drugs which are
highly lipid soluble and potent, and which have a high
proportion unionized in the alkaline medium of the
mouth. Therefore, morphine has only 18 percent
absorption by this route compared with fentanyl (51
percent), methadone (34 percent), and buprenorphine
(55 percent).76 A sublingual preparation of buprenor-
phine77 is widely available; transmucosal fentanyl, absor-
bed through the buccal surfaces, is an effective rescue
analgesia with a rapid onset.78[I]

While the ladder focuses on the pharmacologic
approach to cancer pain management, interventional
therapies should be considered concurrently with the use
of the ladder and may sometimes be appropriate for
patients with pain of any intensity. It is therefore not
appropriate to regard interventional techniques as a final
fourth step of the ladder.53 Such interventional techniques
include epidural or intrathecal opioid administration or
neurolytic blocks undertaken only after failure of systemic
analgesics.79[V] Each technique has advantages and dis-
advantages. However, they all require expertise, specia-
lized equipment, and are invasive. These forms of
treatment should only be necessary for 5–10 percent
of patients when following the WHO analgesic guide-
lines.14, 54, 55, 56, 80[IV]

By the clock – regular around the clock
medication

Chronic pain, as occurs in patients with cancer, requires
preventative therapy on a regular basis, thus avoiding
recurrences of pain with unnecessary suffering and the
potential development of chronic pain behavior.81, 82

Analgesic drugs should therefore be given regularly in
high enough doses to suppress pain continuously.83 The
dose intervals should be guided by the pharmacokinetics
of the drugs utilized, with each successive dose given
before the preceding one has worn off. This enables the
plasma concentrations to reach a relative steady state
without unnecessary troughs. Slow or sustained release
preparations should be prescribed whenever available, as
their use extends dosing intervals and stabilizes plasma
concentrations.84, 85[II]

The timing of medications should suit the patient’s
daily activities and consider their day–night rhythm and
schedules.86[II] It is useful to provide a medication plan

with the timing in writing to avoid confusion in patients
and caregivers.

As well as regular medications to control pain, patients
should also be provided with analgesic therapy to use ‘‘as
required’’ or ‘‘PRN’’ for breakthrough or incident pain.
This is also referred to as rescue analgesia. Not surpris-
ingly, demands for rescue medications are reduced
and analgesia improved when analgesic medications are
provided regularly rather than just on demand.87[II]

By the ladder – sequential use of analgesic
medication

A basic principle of pain management in cancer patients
is to begin treatment with less potent analgesics and to
progress in response to more severe or increasing pain
intensity with the use of more potent medications, while
using adjuvant and coanalgesic drugs as appropriate. The
WHO has suggested the simple model of an ‘‘analgesic
ladder’’ to provide a framework for this approach to oral
pharmacotherapy for cancer pain (Figure 10.2).7, 8, 9

Analgesics are selected according to increasing pain
intensity in a sequential approach: inadequate pain relief
at one level results in a step up to the next level instead of
changing to another drug on the same level. In parallel, it
encourages the combined use of nonopioid and opioid
analgesics with adjuvant or coanalgesic drugs. The latter
group are medications that are not conventionally
regarded as analgesics, but have pain-relieving properties
in defined conditions (e.g. steroids for pain from liver
capsule distension).88 The ladder is useful in the titration
process of initiating therapy, as well as in adapting
established plans in response to progressive disease.56

STEP ONE: USE OF NONOPIOIDS

The first step on the ladder is for control of pain of mild
to moderate intensity with the use of simple non-
opioids;89 the efficacy of this step has been documented.90

[I] Examples within this group include paracetamol,90, 91

dipyrone,92 traditional nonsteroidal anti-inflammatory
drugs (NSAID),90, 93, 94 and the newer COX-2 inhibi-
tors.94 They are prescribed in established doses and fre-
quency. In contrast to opioids, nonopioids do show a
ceiling effect to their analgesic action, and therefore a
further increase of their dose beyond maximum estab-
lished guidelines will not result in improved analgesia.
Therefore, inadequate pain control by their use at max-
imum doses makes a move up the ladder necessary, if
appropriate adjuvant therapy is already being used and
cannot be improved.89[IV]

The benefits gained from the first step should be
continued, however, even as stronger analgesia is
required.90, 91[I] The combination of NSAIDs and a
strong opioid, with or without paracetamol, has been
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demonstrated to enhance analgesia and patient satisfac-
tion with therapy and decrease opioid use without an
increase in side effects.90, 91, 95, 96, 97[I]

STEP TWO: USE OF WEAK OPIOIDS

The next step of the ladder involves the addition of a weak
opioid without discontinuation of the nonopioid.
Examples of drugs within this category include codeine
phosphate,98, 99 dextropropoxyphene,100, 101 dihy-
drocodeine,102, 103 and tramadol.104, 105, 106

However, a discussion on the validity of step two has
been initiated, as a meta-analysis showed that the com-
bination of NSAIDs and weak opioids produces little
improvement in analgesia, with an increased incidence of
toxicity.107[I] This second step is currently the subject of a
wide-ranging discussion with its use being questioned in
terms of its pharmacological validity (e.g. low doses of a
strong opioid given as an alternative in step two), its
efficacy,101, 107, 108 its only ‘‘didactic’’ nature,109, 110 and its
concession to morphine-related fears (‘‘opiophobia’’).111,
112, 113 However, limited data in cancer pain patients
suggest a role for weak opioids.100, 114[III]

In more detail, in most countries, weak opioids are
nonscheduled drugs, making them convenient and easy
to prescribe for the physician, and at the same time
more readily available and more acceptable to patients,
the general public, and government authorities.
Introduction of a weak opioid might facilitate patient
acceptance and compliance, while there is often also a
much lower barrier among medical practitioners to pre-
scribe these drugs. It is important to realize that neither of
these reasons is a pharmacological one, but rather the
result of inappropriate education and societal pres-
sures.113 In this context it is important to note that there
are still countries in which strong opioids are unavailable
or their availability is severely restricted by legislation;42

in these countries weak opioids are often the only option
to treat cancer pain requiring more than nonopioid use.

Tramadol might be a different issue here; it is listed as
a step two opioid, although it is better described as an
atypical centrally acting analgesic because its mechanism
of action combines opioid and monaminergic proper-
ties.115 The analgesic efficacy of this compound in cancer
pain104[III], its specific effect on neuropathic pain116[I],
and its superior adverse effect profile in comparison to
conventional opioids117, 118[III] makes it an interesting

C – Opioid for moderate to severe pain
Morphine

Methadone
Oxycodone

Fentanyl
Hydromorphone

Levorphanpol
Buprenorphine

Dextromoramide
± nonopioid
± adjuvants

Freedom from cancer pain

B – Opioid for mild to moderate pain
Tramadol
Codeine

Dihydrocodeine
Dextropropoxyphene

± nonopioid
± adjuvants

A – Nonopioid
Acetaminophen

Dipyrone
NSAIDs

± adjuvants

If pain persists or increases

If pain persists or increases

Pain

Figure 10.2 The WHO analgesic ladder. For

adjuvants, see Chapter 15, Clinical pharmacology

and therapeutics: drugs for neuropathic pain in

cancer.
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different step between the nonopioids and the strong
opioids, although its efficacy can blur the boundaries
between steps two and three.114

STEP THREE: USE OF STRONG OPIOIDS

When the first two steps fail, a weak opioid is replaced
with a strong opioid, again without abandoning the
nonopioids and adjuvants if possible; a strong opioid
should be immediately started in the setting of initial
presentation with severe cancer pain. Over 50 percent of
patients with pain and advanced cancer will require
treatment with strong opioids at some stage of their ill-
ness.22 While the effective and safe use of opioids does
require the consideration of several factors (previous
opioid exposure, severity and nature of pain, age of
patient, extent of disease, and concurrent disease9) this
step-up process is shown to be safe and effective.119

Further increases in pain are then counteracted with
increasing doses of strong opioid.

Morphine is the gold standard strong opioid of choice
as recommended by the WHO8, 9 and the European
Association for Palliative Care.60 Wide clinical experience
has been gained in its use and acceptable analgesia can be
achieved in over 80 percent by using morphine in com-
bination with a nonopioid analgesic.22 The Cochrane
Database of Systemic Reviews collated 45 published ran-
domized clinical trials involving oral morphine for cancer
pain. These trials only include 3061 participants but
clearly demonstrate oral morphine to be an effective
analgesic in this setting.120[I] Adverse effects were com-
mon but only resulted in 4 percent of patients dis-
continuing therapy due to their severity. Morphine has no
clinically significant ceiling effect to analgesia, allowing
large variation in the doses used to achieve pain relief.60 It
is the only strong opioid placed on the WHO essential
medications list.121

There are, however, some limitations to morphine
therapy including the accumulation of active metabolites
in renal impairment, lack of complete response in some
pain types (particularly neuropathic pain),60 and large
interindividual variability in morphine pharmacokinetics
requiring careful titration against pain relief.73, 122

A number of other strong oral opioids are therefore
also available for choice at step three if indicated by the
clinical scenario. These include methadone,123, 124 oxy-
codone,125 and hydromorphone.126 Fentanyl127 and
buprenorphine128 are also available in sustained release
topical delivery systems (patches).65 Due to accumulation
of neurotoxic metabolites, particularly in renal impair-
ment, and its short duration of action, pethidine is not
recommended for the treatment of chronic cancer pain if
alternatives are available.9, 129[V]

Fears of side effects such as respiratory depression,
tolerance, and physical dependence and psychological
dependence have led to worldwide underutilization of step

three opioids in the management of cancer pain.130, 131

Pain acts as a stimulant to counteract any initial respiratory
centre depression,132 while the CNS rapidly becomes tol-
erant to the effects of opioids over time. Therefore,
respiratory depression due to opioid treatment of cancer
pain almost never occurs: fear of this is an inappropriate
reason to underutilize opioids.133 The exception to this is
the sudden relief of pain by other procedures (e.g. neu-
rolysis) or spinal cord compression when high doses of
opioids, suddenly not counterbalanced by pain, can lead to
respiratory depression.133, 134[V]

Because of the common occurrence of nausea and
constipation with the use of strong opioids it is advisable
to initiate therapy in combination with a regular antie-
metic and laxative.135[V] Nausea often subsides as treat-
ment continues over a few weeks, but treatment for
constipation needs to be both continued and aggres-
sive.136, 137[IV] Sedation also occurs commonly with
initial and increasing doses of opioids but will usually
subside within a week of stable dosing.138 However, if
sedation or nausea is persistent, rotating to another
opioid may be useful, as cross-tolerance between strong
opioids is often incomplete.139[V] Cognitive impairment
does occur in patients who are initiated on opioid treat-
ment or who undergo a significant increase in opioid
dosage, but this effect lasts no longer than a week and
patients on stable doses of opioid have no gross change in
cognitive abilities.138 However, comparisons between
patients on stable doses of opioids to patients not on
opioid or healthy volunteers have found small, but sta-
tistically significant differences in cognitive abilities.140,
141, 142[III] Other less frequent side effects of strong
opioids are pruritus, urinary retention, and sweating.143

USE OF ADJUVANTS

At any step, additional adjuvants and coanalgesic drugs
should be added as appropriate for the individual patient
and pain diagnosis.8, 9

Examples of coanalgesic drugs used here include, in
particular, medications for the treatment of neuropathic
pain. Here, membrane stabilizers such as the anti-
convulsants,144 class I antiarrhythmics,145 and tricyclic
antidepressants146 are used. Other coanalgesics include
bisphosphonates147 and steroids.148 These drugs provide
an alternative for patients who are unable to be treated
with conventional analgesics alone without encountering
unacceptable toxicity.6, 149, 150, 151[IV] The recognition
that not all pain responds completely to classical analge-
sics is important as adjuvants may be required by up to 90
percent of patients at death.80 However, as these medi-
cations have a significant risk of side effects, most should
be reserved until the more traditional methods are failing
to treat specific pain types.81

Many other groups of drugs may be used to treat the
adverse effects of analgesics, to enhance pain relief and to
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treat concomitant psychological disturbances such as
insomnia, anxiety, and depression.9 Laxatives are essential
to chronic opioid therapy.137 Antiemetics should be pre-
scribed regularly on commencement of an opioid and
their use reviewed at one week. Anxiolytics such as the
benzodiazepines, psychotropic drugs, and major tran-
quilizers have no specific analgesic effects and lead to
increased sedation, so their use should be restricted to
those patients requiring assistance with sleep, anxiety,
depression, and muscle spasm. [V]

It is recommended that only one agent from each
group be used at one time. When one drug fails to pro-
vide pain relief, a representative of the next step should be
used rather than switching within a group of drugs with
similar efficacy and potency.9 However, if one drug results
in unacceptable side effects, then it should be replaced by
another agent from the same step. There is most discus-
sion about this strategy in terms of opioid rotation,28, 139,
152 particularly if morphine causes hyperalgesia153 or
neuro-excitatory effects, presumably by retention of the
metabolite, morphine-3-glucuronide.154

‘‘RESCUE’’ ANALGESICS

A short-acting opioid, such as immediate-release mor-
phine, should be available to all cancer patients taking
controlled-release preparations to treat pain not covered
by their regular medications. This is referred to as
‘‘breakthrough pain.’’155, 156, 157 ‘‘Incident pain,’’ where
pain is due to activity, is best managed with rescue
analgesia prior to planned movement. Pain during peri-
ods of inactivity can be covered by the controlled-release
preparation – an increase in this dose will generally only
result in sedation while resting.158, 159[V] Requirement for
rescue doses for breakthrough pain just prior to the next
dose of controlled-release medication often indicates
progressing disease or inadequate regular dosing. Reas-
sessment of the pain and increased doses of controlled-
release preparation, guided by the amount of rescue
analgesia used, will usually be required.160[V]

For the individual

Pain is by definition ‘‘a sensory and emotional experi-
ence’’ and ‘‘always subjective.’’161 Any analgesic regime
must therefore be adapted to the individual patient, the
intensity and cause of the pain, and the nature of the
disease. Although the analgesic ladder gives the impres-
sion of a standardized approach to the problem of cancer
pain, the stepwise should be seen more as a guideline to
the development of an individualized treatment plan.

There is no ‘‘right’’ medication and/or dose for every
patient. In particular, with regard to opioids, the correct
dose is the one that treats this patient’s pain. It is best
found by individual dose titration until a patient is
comfortable. As an example of the individual variability

of opioid response, the dose range quoted by the
WHO for oral morphine is 5–1000mg every four hours,9

confirmed by a study.162

Setting realistic and obtainable aims of analgesic
therapy clarifies the titration process. It is important to be
aware of the patient’s own priorities and expectations. A
night’s sleep without pain may be an appropriate first goal
to negotiate. Subsequently, most patients will also be able
to become pain-free at rest, while many ultimately achieve
pain-free activity.163 Aiming for a goal that is too high
initially can result in early failure, thereby frustrating the
patient and possibly undermining trust in the treating
physician.

The starting dose of strong opioids recommended for
the titration process depends on a number of patient
factors including age, disease, concurrent morbidities,
and previous exposure to opioids. In general, titration
should be performed only with immediate-release and
not with controlled-release preparations, as their long
half-life makes titration more difficult and protracted.119,
164, 165 During the titration process of the background
analgesia, patients must have free access to additional
rescue medication. The utilization pattern of the rescue
medication gives an indication for the adequacy of the
background analgesia and provides a good guide for any
changes required.

Clinical practice suggests that if a starting opioid dose
provides good analgesia, but with excessive sedation, then
the subsequent dose should be 50 percent lower. If, on the
initial dose, pain relief is inadequate after 24 hours, then
doses should be increased, based on rescue drug used, but
a typical increase would be by 50 percent, with frequent
reevaluation at least at 48 and 72 hours. [V]

Medication needs to be continued throughout the
night, therefore doses may need to be increased to cover
the period of sleep, until a longer acting drug such as
controlled-release morphine is used.

Attention to detail

The analgesic regime ought to be written out in full for
the patient and caregivers. The reason for use, timing of
doses, and possible side effects with their relevant treat-
ments should be listed for each medication prescribed.81

Patients should be encouraged to maintain a diary of pain
intensity, analgesia, and adverse events; thus, daily fluc-
tuations in symptom control can be monitored and
treated accordingly.

Frequent reassessment ensures that correct diagnoses
are made and that goals are being reached. The adequacy
of the management plan should be assessed by discussion
with the patient in terms of the original goals of therapy,
function, and quality of life; review of the number of
rescue doses required per day; recording pain severity and
excluding significant side effects. If treatment is not
providing adequate pain relief then the analgesic regime
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or the original diagnoses should be reviewed, remem-
bering that a patient may have more than one source of
pain. Patient review must also be frequent enough to
detect and manage side effects, while continuing to tailor
the analgesic regime. Modification of the analgesic pre-
scription may be required on average every two weeks.14

[V] There is often a need to change therapy due to the
nature of changing disease: either progression of malig-
nancy, imminent death, or response to disease-modifying
treatment such as chemotherapy or radiotherapy.

EVALUATION OF THE WHO CANCER PAIN
GUIDELINES

Difficulties with implementing the WHO cancer
pain guidelines

Pain is the most common symptom in over 70 percent of
patients with advanced cancer,166, 167 and opioids are the
mainstay of pain management.8, 9 Some patients with
cancer would rather die than experience unrelieved,
escalating, severe pain.168 However, many cancer patients
with pain are consistently undertreated, enduring an
unnecessary, living hell of uncontrolled pain.112, 169, 170, 171

The reasons for this are multiple, including absence of
national policies on cancer pain relief and palliative care,
lack of financial resources and healthcare delivery systems,
and legal restrictions on the use and availability of opioids
due to the misconception that increased medical use will
increase illicit drug traffic. There is a lack of awareness on
the part of health workers that cancer pain can and should
be relieved, and concern that medical use of opioids will
produce dependence and drug abuse.

Many physicians and nursing staff underprescribe and
underadminister opioid analgesia for moderate to severe
pain through fear and ignorance; fear of tolerance and
addiction,169, 171 and of escalating dose requirements and
adverse effects, and ignorance of the pharmacokinetics
and pharmacodynamics of opioids and the meaning and
mechanisms of tolerance, physical dependence and sub-
stance abuse.172, 173 One reason is the ‘‘dual pharmacol-
ogy’’ of opioids, i.e. the significant differences between
opioid laboratory pharmacology (in experimental ani-
mals, healthy volunteers, addicts) and opioid clinical
pharmacology (in pain patients).174 These differences are
mainly dependent on the absence or presence of pain and
lead to inappropriate fear of adverse effects such as
respiratory depression, tolerance, physical dependence,
and psychological addiction; e.g. not understanding the
difference between physical dependence and psychological
addiction influences drug dispensing by pharmacists.175

However, even with the correct knowledge and attitude,
behavior changes do not occur necessarily: one-third of
nurses, who in 94 percent approved the use of opioids for
patient comfort, stated that they would administer the
least possible opioid prescribed and nearly half of them

would encourage the patient to have a nonopioid instead
of an opioid.176

Patients also fear opioids, the stigma attached to their
use, loss of control over their disease, and the potential for
addiction. Patients and their families also fear that
opioids are being used as a kind of surreptitious eutha-
nasia.177, 178 Particularly at risk of physician opiophobia
and poor pain control are patients in perceived ‘‘minor-
ity’’ groups179 and those whose first language is not that
of their health workers, and of the pain assessment tools
available, such as the Brief Pain Inventory (BPI).180, 181

The Single Convention on Narcotic Drugs stated in 1961
that ‘‘the medical use of narcotic drugs continues to be
indispensable for the relief of pain’’ and ‘‘addiction to
narcotic drugs constitutes a serious evil.’’182 Unfortu-
nately, whilst paying lip service to the first statement,
health workers and legislative authorities still seem to
have an irrational attachment to the idea that the use of
opioids causes addiction. This opiophobia is widespread
and persistent, possibly as common today as when
discussed over 20 years ago.112, 169

Therefore, the WHO analgesic ladder remains not only
a valuable tool for clinical practice, but also for policy
change. Its concepts create an awareness of the appro-
priate use of opioids for pain management and thereby
permit healthcare professionals to obtain the opioids their
patients need. Internationally, it continues to be difficult
to provide pain control to cancer patients due to inade-
quate local access to opioid analgesics. Healthcare pro-
fessionals, patient representatives, and government
authorities must collaborate to develop laws and policies
that permit ready access of patients to opioids world-
wide.42

Efficacy of the WHO cancer pain guidelines

The WHO cancer pain guidelines are the internationally
accepted standard for the treatment of cancer pain. In
treatment programs for large numbers of cancer patients
with previously intractable pain over long periods of time,
following the WHO guidelines has decreased pain
intensity to none to moderate for 80–90 percent of the
treatment period providing adequate analgesia in 70–90
percent of patients.6, 14, 53, 54, 55, 56, 57[IV] Utilization of the
guidelines has been shown to result in rapid improvement
in pain relief; usually giving adequate analgesia within one
week.56, 80[IV] A validation study following over 2000
patients treated according to WHO guidelines confirmed
their effectiveness prospectively.57[III]

However, a systematic review of eight studies evalu-
ating the effectiveness of the WHO ladder concludes that
these provide insufficient evidence to confidently assess
the effectiveness of the WHO analgesic ladder for the
management of cancer pain.183[I] There were relevant
limitations with all of the studies, including all being
case series with no control groups and none providing
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information on the conditions in which pain was assessed.
These authors conclude that ‘‘until results from carefully
designed controlled trials are available, it would be
inappropriate to judge the performance of clinicians,
programs, and institutions or to design policies based on
such evidence.’’

This is in line with a study showing that immediate use
of strong opioids in cancer pain might be superior to
following WHO guidelines; patients started on strong
opioids had significantly better pain relief than patients
treated according to WHO guidelines, required sig-
nificantly fewer changes in therapy, and reported greater
satisfaction with treatment.24[II]

The oral route of therapy promoted in the WHO
ladder is possible in over 80 percent of the treatment
time.57 Oral treatment continues to be effective even in
the last days of life,55, 80[IV] where at the time of death
50–70 percent of patients may be pain-free and less than 5
percent may have severe pain.80, 184 This is much lower
than the worldwide estimate that 25 percent of patients
suffer unnecessarily from severe pain at the time of death.
Also, up to 80 percent of patients managed according to
the guidelines may be able to maintain communication,
orientation, and consciousness during the last 24 hours of
life.80

The judicious use of coanalgesics and other adjuvant
drugs in approximately 90 percent of cases means that
serious side effects are rare. Overall, side effects are
unlikely to lead to a change of regime, with the WHO
guidelines providing a safe and effective means for
treatment of cancer pain.14, 57, 80[IV]

Apparent failure of the WHO guidelines

If treatment based on these principles does not appear to
be successful, inadequacy of dose or dosing interval,
inappropriateness of the prescribed route, or the need to
step up the ladder should be excluded. Before abandoning
the principles expressed in the guidelines, the following
scenarios should also be considered:

� There has been inadequate assessment of the pain
and its meaning to the patient. Has a neuropathic
component been missed? Have adjuvant medications
been utilized appropriately?

� The patient’s lifestyle and levels of activity result in
high levels of incident pain. Modification of lifestyle
may be required.

� The pain is exacerbated by other factors such as
depression, anger, hopelessness, or anxiety. This has
been termed ‘‘opioid irrelevant pain’’ and should
encourage the practitioner to reflect on the broader
context of suffering.2, 3 Psychiatric or psychological
intervention may be useful here.

� Other medical problems are occurring. These may
include infection, hypercalcemia of malignancy,

constipation, pressure sores, or complications of the
tumor location such as pathological fracture or
spinal cord compression.

If a patient remains poorly responsive to therapy, the
available options include attempts to increase the ther-
apeutic window by aggressively controlling the dose-
limiting side effects of medications (e.g. use of psycho-
stimulants to reduce opioid-induced somnolence);185, 186

[V] rotating strong opioids to achieve a better balance of
analgesia and toxicity;28, 29, 79, 133, 139, 152, 187[IV] investi-
gation of disease-modifying treatments such as che-
motherapy, radiotherapy, antibiotics, or hormonal
manipulation; maximization of adjuvant and coanalgesic
effects; and offering a trial of a more aggressive inter-
vention. The latter may include surgery, spinal analge-
sia,188 and nerve blocks189 or stimulation.

The WHO treatment guidelines have often been cri-
ticized as being too simplistic. However, they were
designed to enable healthcare professionals in many set-
tings and countries to control cancer pain; therefore they
had to follow simple concepts. These concepts should not
distract from the fact that cancer pain relief works best
when patients receive individual attention and close
monitoring; this is emphasized by the points ‘‘for the
individual’’ and ‘‘attention to detail.’’53

OTHER CLINICAL GUIDELINES FOR THE
TREATMENT OF CANCER PAIN

There are now a number of clinical guidelines available
that expand on the principles of cancer pain management
and provide expert consensus where supporting evidence is
lacking. Examples available online are listed in Table 10.2.

As shown for the WHO guidelines, such clinical
guidelines offer a number of benefits.190 Their application
reduces variation in the clinical management of cancer
pain, while improving the basis and quality of clinical
decision making. To healthcare professionals they offer
clarification of the proven benefit of analgesic approaches
by documenting the quality of the supporting evidence.
Following such guidelines does not only improve the
outcome of an individual patient, but has also a positive
impact on large patient populations. Clinical guidelines
have a political impact, too, as they increase awareness of
the burden of cancer pain as well as increase consumer
demand for better pain relief. Last, but not least, such
guidelines provide criteria to rate compliance with best
pain management practices and permit identification of
research gaps.

However, clinical guidelines have been criticized for a
number of reasons.190 They are claimed to ignore the
needs of individual patients and their specific circum-
stances and to be ineffective in complex clinical cases
because they oversimplify treatment options. Their
didactic approach appears to make clinical judgment
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dispensable and too many guidelines with different levels
of evidence can contribute to information overload of
clinicians.

Recent research has shown that guideline-based clinical
decision-making improves pain outcomes in cancer
patients.191, 192[II]
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KEY LEARNING POINTS

PARACETAMOL

� No good evidence of effectiveness in cancer pain.
� Central mechanism, precise nature unclear.
� Chronic use increases risk of chronic renal failure.
� Controversy over risk of gastrointestinal bleeding.

DIPYRONE AND NEFOPAM

� Complex pharmacology, not yet fully elucidated.
� Risk of agranulocytosis with dipyrone is small, but

increases with prolonged use or higher doses, limiting

usefulness in cancer pain.
� The dearth of cancer pain studies with nefopam makes

it difficult to produce recommendations for use.

NONSTEROIDAL ANTI-INFLAMMATORY DRUG BASIC
PHARMACOLOGY

� Nonsteroidal anti-inflammatory drugs (NSAIDs) inhibit

prostaglandin production from arachidonic acid.

Alternative routes produce leukotrienes and lipoxins.
� Both cyclooxygenase (COX)-1 and COX-2 occur

constitutively, although COX-1 predominates, and both

are necessary for inflammation and in pain pathways.
� Myriad variations in COX structure (splice variants,

single nucleotide polymorphisms (SNPs)) mean great

individual variability in effects.
� Not all NSAID effects are COX-mediated.

CLASSIFICATION OF NSAIDS

� The chemical classification of NSAIDs is singularly

useless in guiding clinical use.

� NSAIDs are classified into nonselective, COX-2 selective,

and COX-2 highly selective (COX-2 inhibitors).
� Ranking by COX-2 selectivities ignores other key

pharmacokinetic factors.

CLINICAL USE IN CANCER PAIN

� NSAIDs are better than placebo for cancer pain.
� A poor evidence-base makes it impossible

to settle questions such as superiority of one

NSAID over another, whether NSAIDs are opioid

sparing, or effectiveness in metastatic bone

pain.

GASTROPATHY

� Erosions occur rapidly but mucosal adaptation usually

occurs within a week.
� NSAID-induced dyspepsia is not a marker for peptic

ulcer.
� Prevalence of peptic ulceration from NSAIDs is falling,

but serious complications may be increasing.
� In the UK, NSAID gastropathy may be responsible for

200 deaths a month.

BOWEL, RENAL, AND THROMBOTIC RISK

� NSAID-induced small bowel damage may be as

important as peptic ulceration. It causes anaemia,

protein losing enteropathy, acute bleeding, perforation,

or bowel obstruction.
� Reactivation of inflammatory bowel disease, perforation,

or colonic bleeding can also occur.



� Avoid NSAIDs in conditions of low effective circulating

volume to reduce the risk of acute renal failure.
� COX-2 inhibitors and NSAIDs (apart from naproxen)

carry increased risks of thrombotic events, perhaps

heart failure and hypertension. COX-2 inhibitors

should be avoided, and nonselective NSAIDs used

with caution, in patients with cardiovascular risk

factors.

INTRODUCTION

Although strong opioids remain the mainstay of pain
control in advanced cancer, other analgesics are often
used instead of or in conjunction with these drugs. They
include the World Health Organization (WHO) Ladder
Step I drugs, particularly paracetamol; nonsteroidal anti-
inflammatory drugs (NSAIDs), the main subject of this
chapter; and a small number of other drugs which we
shall briefly review.

PARACETAMOL (ACETAMINOPHEN)

In the 1880s in Germany, the staff of Professor Kussmaul
(of Kussmaul breathing fame) accidentally gave acet-
anilide to a patient with worms, and serendipitously
discovered its antipyretic and analgesic properties. Phe-
nacetin was synthesized from acetanilide by Bayer a few
years later, and paracetamol was developed from phena-
cetin in 1893.1 Fears of hematological toxicity restricted
paracetamol use until the 1940s. Only in 1953 did
Sterling-Winthrop market it as an alternative to aspirin.

The average UK adult consumed 12 tablets of para-
cetamol in the year 2000, down from 21 in 1998 due to
competition from over-the-counter ibuprofen.2 This
popularity reflects its safety profile. Paracetamol was well
tolerated for a year in osteoarthritis.3[II] Its analgesic effect
is dose-related.4 It is synergistic with NSAIDs in experi-
mental,5 dental,6[II] and chronic pains;7[II] with tramadol
in acute pain;8[II] and with opioids in postoperative pain,
but without reducing opioid-related adverse effects in the
latter setting.9[I] A Cochrane review of trials comparing
paracetamol with NSAIDs in rheumatoid arthritis found
insufficient data for firm conclusions, but patients and
investigators preferred the NSAID.10 In another Cochrane
review, NSAIDs delivered better analgesia, global assess-
ment scores, and functional gains in osteoarthritis patients
than paracetamol, with no safety difference. However, the
median trial length was six weeks.11[I]

Doubts remain as to whether paracetamol improves
analgesia in cancer pain,12 despite extensive use as a WHO
Step I analgesic ladder drug.13 A Cochrane cancer pain
review found insufficient evidence of its effectiveness.14

Mechanism of action

Paracetamol is analgesic and antipyretic but lacks anti-
inflammatory and antiplatelet activity at antipyretic

doses. Although it inhibits both cyclooxygenase (COX)-1
and COX-2 with low sensitivities,15 its behavior varies
widely among different tissues. It inhibits prostaglandin
synthesis in brain, spleen, kidney, and lung but not in
platelets and stomach mucosa.15

A number of putative mechanisms for paracetamol’s
activity have been proposed.

� Paracetamol inhibits COX in vivo when levels of
arachidonic acid are low, when prostaglandin
synthesis is mediated mainly by COX-2, even in cells
possessing both COX isoforms.16 Paracetamol may
inhibit COX-2 pathways proceeding at low rates but
not in inflammation, where COX-2 activity is
ramped up.17

� Paracetamol works centrally, probably inhibiting
descending serotonergic pathways.17 (Recent work
suggests other roles for serotonergic pathways in
paracetamol analgesia.18) However, it lacks a
peripheral effect. To explain this it has been
hypothesized that a different type of COX,
exquisitely sensitive to paracetamol, exists in the
central nervous system (CNS) and vascular
epithelium.19 In 2002, Chandrasekharan et al.20

identified COX-3, a splice variant of COX-1 (hence
also called COX-1b), as the site of action of
paracetamol. There are doubts about the human
relevance of this work, carried out on canine
COX-3.21 Many feel the name COX-3 should only
be used if a totally different COX, encoded by a
separate gene, is discovered.21 It is improbable that
Chandrasekharan’s ‘‘COX-3’’ has important
physiological functions. This was confirmed when
recently demonstrated multiple COX-1 splice
variants in the human appeared unlikely to be the
paracetamol targets.22

� Paracetamol may reduce the active, oxidized
form of cyclooxygenase, rendering it inactive.23 This
indirect effect on COX function is inhibited by
cellular peroxides, explaining why paracetamol has
little effect on inflamed tissue or platelets but
significant effect in central and peripheral nervous
tissue and endothelial cells.19, 24 Paracetamol inhibits
COX, but not at the same molecular site that
NSAIDs do (confusingly called the COX-active site),
but at a distinct peroxidise (POX)-active site, in
which the final reduction from unstable
prostaglandin G2 (PGG2) to PGH2 takes place (see
Figure 11.1).25
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� The differential activity of paracetamol in different
cells may be explained by the production of different
active metabolites, or different inactivation patterns
in different tissues.19

� Recently it has been shown that an analgesic
metabolite of paracetamol, AM404, activates vanilloid
and cannabinoid receptors and may explain the
activity of paracetamol on COX-1 and 2.26 The
relevance of this to analgesic activity and to humans
is unknown.

� Paracetamol inhibits NO-synthase in mouse spinal
cord.27

Adverse effects

Paracetamol overdosage is the most common cause of
acute hepatic failure.28 Otherwise paracetamol is
remarkably safe, with some exceptions.

RENAL FAILURE

Overdosage can be associated with acute renal failure,29

usually reversible without dialysis.30 Chronic renal failure
from all causes is increased 2.5-fold in frequent para-
cetamol users, correlated to cumulative lifetime dose and
average dose taken.31 The risk was significant for diabetic
nephropathy, vasculitis, and renal failure associated with
systemic disease.

GASTROINTESTINAL BLEEDS WITH PARACETAMOL

Some epidemiological surveys suggest that paracetamol
carries an increased risk of gastrointestinal (GI) bleed-
ing.32 Garcia-Rodriguez and Hernandez-Diaz,33 in a
case–control study, found a relative risk (RR) of 3.6 (95
percent CI 2.6–5.1) in users of 2 g daily or more, though
little risk with lower doses; and RR 13.2 (95 percent CI

9.2–18.9) if using 2 g or more daily in conjunction with
an NSAID.33[III] Rahme et al.34 found that elderly
patients receiving paracetamol tended to be older, iller,
and more at risk of GI complications than those pre-
scribed NSAIDs. After accounting for this, those pre-
scribed more than 2.6 g paracetamol per day ran a higher
risk of dyspepsia, but risk of ulcer or hospitalization for
GI events was much less elevated.34 However, a meta-
analysis of three case–control studies,35[III] and a survey
of over-the-counter medication,36 showed no increased
GI bleeding risk for paracetamol. Although case fatality
rates were similar, patients on paracetamol with GI bleeds
had shorter hospitalizations and less surgery than similar
patients on ibuprofen, despite having more risk factors.37

DIPYRONE

Dipyrone (metimazole) is a pyrazolone analgesic and
antipyretic, banned or restricted in some countries, but
popular in some European and developing countries. It
enjoyed a minor resurgence in Germany after rofecoxib
was withdrawn.38 The restrictions arise from an association
with agranulocytosis. The risk is small (0.56 per million
population per year), disappears ten days after stopping
dipyrone, but increases with continued use.39 Earlier, much
higher risk estimates of 1 in 1439 prescriptions40 have been
criticized for methodological failings.41

In cancer pain

Two grams eight-hourly are superior to 10mg oral mor-
phine four-hourly,42[II] but 500mg t.d.s. were less effec-
tive than an NSAID.43[III] Despite use in childhood
cancer pain,44 the increased risk of agranulocytosis with
prolonged use and higher doses limits its role in
malignancy.
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Figure 11.1 Arachidonic acid metabolism and

prostaglandin synthesis. COX, cyclooxygenase;

CP450, cytochrome CP450; LOX, lipoxygenase; LT,

leukotriene; HETE, hydroxyeicosatetraenoic acid;

HPETE, hydroperoxieicosatetraenoic acid; PG,

prostaglandin; TX, thromboxane.
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NEFOPAM

Nefopam is a nonopioid analgesic, related to orphena-
drine and diphenhydramine. It acts centrally and per-
ipherally, with an unknown mechanism of action distinct
from that of NSAIDs or opioids. It has an effect on a-2
receptors,45 demonstrates noncompetitive N-methyl-D-
aspartic acid (NMDA) receptor antagonism,46 inhibits
reuptake of noradrenaline, serotonin (via descending
pathways47), and dopamine48 and has sympathomimetic
and anticholinergic actions. Nefopam does not cause
respiratory depression. Some accumulation occurs in
moderate or severe renal or hepatic failure. It should be
avoided in patients with histories of fits or on mono-
amine oxidase inhibitors.

Animal49 and postoperative50, 51 studies suggest an
opioid sparing effect. The few studies in cancer pain are
either uncontrolled,52 small randomized controlled trials
(RCTs), or RCTs with large numbers of dropouts due to
inefficacy and adverse effects.53 No firm conclusions can
be drawn from these data.

NONSTEROIDAL ANTI-INFLAMMATORY DRUGS

NSAID are used extensively.

� Thirty million people worldwide take NSAIDs daily.54

� US doctors wrote 111 million NSAID prescriptions
in one year.55

� US patients buy 30 billion over-the-counter NSAID
tablets annually.56

� In some US states, more than 40 percent of over-65s
are prescribed NSAIDs.57

� From the introduction of COX-2 inhibitors in 1998
to 2003, NSAID prescribing in the USA rose by 67.7
percent.58 By 2002 coxibs had become the seventh
most prescribed drugs in that country, used widely
even in low risk patients.59, 60

� A sharp decline in use followed the withdrawal of
rofecoxib in September 2004.38

� COX-2 inhibitor use in high cardiovascular risk
patients has also declined.61

NSAIDs are very widely prescribed in cancer pain and
in palliative care because they:

� are effective across many different pains;62[II], 63[V],
64[V]

� are inexpensive and easily accessible;
� can be given orally, rectally, topically, by injection,

and as skin patches;65, 66, 67

� have an effect on pyrexia,68 postradiotherapy
mucositis,69[II], 62[II] and even, for nonselective
NSAIDs,70, 71[III] urge incontinence.

Using one multivalent drug in patients already facing
polypharmacy is an attractive option. However, recent

developments necessitate a reevaluation of the use of
NSAIDs in cancer pain.

Mechanisms of action

NSAIDs inhibit prostaglandin synthase (COX).72 In cell
membranes, arachidonic acid is esterified to glycerol in
phospholipids. Various molecules (glutamate, serotonin,
histamine, bradykinin, etc.) bind to cell membrane
receptors and deacylate cell membrane phospholipid, for
example during inflammation. Phospholipase A2 catalyses
the production of arachidonic acid, which then produces
prostaglandins (via COX)73 leukotrienes (via lipoxy-
genase) and lipoxins74 (see Figure 11.1).

The most relevant actions of prostaglandins are the
mediation of inflammation and pain, gastric protection,
maintenance of renal perfusion in low volume states, and
modulating thrombosis.

COX-1 AND COX-2

In the early 1990s, it became clear that there were two
isoforms of COX.75 Early findings suggested that COX-1
performed a constitutive, housekeeping role in health,
such as providing gastric mucosal protection; while COX-
2 was inducible only in inflammation. Selectively sup-
pressing COX-2 would therefore reduce the harm and
pain of inflammation without impairing useful pros-
taglandin activities. This led to the development of
selective (e.g. meloxicam) and then highly selective (e.g.
rofecoxib) COX-2 inhibitors.

This differentiation between COX isoforms has turned
out to be a gross oversimplification.

� COX-1 is produced by a gene on chromosome 9.
While responsible for most prostaglandin roles in
health, it does play important roles in inflammation,
participating in the production of proinflammatory
prostaglandins, and being itself induced at
inflammatory sites. COX-1 deficient mice mount a
reduced inflammatory response. Furthermore, the
gastroprotective role is not a pure COX-1 function.
Mice deficient in gastric mucosal COX-1 are not
more prone to peptic ulceration.76 In rats, a highly
selective COX-1 inhibitor only produces gastric ulcers
when a COX-2 inhibitor is added.77

� COX-2, secreted by a gene on chromosome 1, is
capable of fast induction in the presence of
inflammation, dehydration, or trauma, and can be
upregulated by cytokines, growth factors, and tumor
promoters. COX-2 activity initially leads to
production of the proinflammatory PGE2 and PGI2;
later it induces production of the anti-inflammatory
PGD2. COX-2 inhibition can slow down healing:78

both peptic ulcer healing79, 80 and bone repair81, 82

require COX-2. Although mainly inducible, COX-2 is
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constitutive in the brain, renal cortex, stomach,
uterus, cartilage, and bone. Since many tumors over-
express COX-2, COX-2 inhibitors have a number of
antitumor properties.

SPLICE VARIANTS AND SINGLE NUCLEOTIDE
POLYMORPHISMS

Significant interindividual variation exists in the response
of patients with rheumatoid arthritis to different
NSAIDs,83, 84, 85 partly due to pharmacogenetic factors.
Small disparities between molecules of the same COX
isoform, and variability in gene expression, sometimes
produce real differences in activity.86 For example, genetic
differences may determine the cardiovascular risk of
COX-2 inhibitors and therefore individual usage for
cancer prevention.87 Genes contain active areas, or exons,
separated by ‘‘punctuation’’ areas called introns which do
not themselves code for protein production. Variation in
exon splicing results in molecules with somewhat differ-
ent properties. Several splice variants of COX have been
described. The most well-known example is so-called
COX-3. Even altering a single nucleotide in the gene
sequence can have far-reaching consequences. The NCBI
single nucleotide polymorphisms (SNP) website88 listed
409 reported human COX SNPs, including 137 COX-2
SNPs, in December 2007.

OTHER CAUSES OF INTERINDIVIDUAL VARIABILITY OF
RESPONSE TO NSAIDS

All NSAIDs inhibit prostaglandin synthesis and hence
inflammation. However, there is little relationship
between the anti-inflammatory capacity of NSAIDs and
their effectiveness as analgesics.89 Non-COX mediated
effects must therefore also play important therapeutic
roles for individual NSAIDs.90 NSAIDs modulate wind-
up and central sensitization through prostaglandin
mechanisms, but have other, nonprostaglandin, central
effects. They influence leukocyte function and the release
of inflammatory mediators via inhibition of leukotriene-
induced neutrophil chemotaxis, altered cell to cell

adhesion and reduced superoxide formation.91 Other
mechanisms include the L-arginine-nitric oxide (L-argi-
nine-NO) pathway, and effects on endogenous opiate and
serotonergic pathways.92 Thus there is tremendous scope
for interpatient variability of response in therapeutic and
adverse effect profiles of NSAIDs. With so many mod-
ulating influences as well as pharmacogenetic differences,
precise targeting of individual NSAIDs for individual
patients may remain elusive for years.

Classification of NSAIDs

Most NSAIDs are nonselective, inhibiting both COX-1
and COX-2. NSAIDs belong to various chemical families
(Table 11.1), but one must not read too much into such a
classification, for example in deciding how to proceed if
one NSAID has failed in a particular patient. NSAIDs are
very diverse drugs, whose only link is their ability to
inhibit prostaglandin synthesis,91 and this may not be
their most important analgesic activity in many situa-
tions. Furthermore, the ability of an NSAID to inhibit
prostaglandin production does not necessarily correlate
with its analgesic activity.89

Preferential COX-2 inhibitors inhibit COX-2 more
than COX-1, but COX-1 inhibition is still clinically sig-
nificant, especially at high doses. The reported COX-2
inhibition of a drug depends upon the assay method used:
meloxicam is 3–77 times as selective for COX-2 as COX-1,
and nimesulide 5–16 times. Etodolac and nabumetone are
also usually classified as preferential COX-2 inhibitors.

Highly selective COX-2 inhibitors (usually called
COX-2 inhibitors) inhibit COX-2 much more than
COX-1, so that at clinical doses COX-1 inhibition
remains insignificant. They include rofecoxib, celecoxib,
valdecoxib (and parecoxib, its injectable prodrug), etor-
icoxib, and lumiracoxib. Rofecoxib and valdecoxib have
been withdrawn, as has lumiracoxib in Australia, New
Zealand, Canada, and the European Union (it had never
obtained US FDA approval).

Attempts have been made to rank COX-2 inhibitors
by their COX-2 selectivity,93 using the whole blood assay,
chosen by consensus,94 to harmonize different studies.

Table 11.1 Chemical classification of NSAIDs.

Class Examples

Salicylic acid derivatives Aspirin, choline magnesium trisilicate, diflunisal

Indole and indene acetic acids Indometacin, sulindac, etodolac

Heteroaryl acetic acids Tolmetin, diclofenac, ketorolac

Arylpropionic acids Ibuprofen, naproxen, flurbiprofen, ketoprofen

Anthranilic acids (fenamates) Oxicams: piroxicam, tenoxicam, meloxicam

Pyrazolidinediones: phenylbutazone

Alkanones Nabumetone

Coxibs Rofecoxib, celecoxib, valdecoxib, etoricoxib, lumiracoxib
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The utility of such a classification is dubious. The whole
blood assay varies in its ability to predict in vivo activity
for different NSAIDs.95 Some selective COX-2 inhibition
occurs through a two-phase process distinct from the
one-step nonselective COX inhibition, rendering the test
unreliable.96 Above all, pharmacokinetic factors pre-
dominate over in vivo selectivities in real-life situations.97

Clinical use of NSAIDs in cancer pain

The usefulness of NSAIDs in cancer pain has been
examined in three systematic reviews;14, 98, 99 as the evi-
dence bar has been raised, they have drawn progressively
fewer firm conclusions. McNicol et al.100[I] reviewed
42 trials involving 3084 patients. Study heterogeneity
precluded meta-analysis. They concluded that:

� NSAIDs give better analgesia than placebo for cancer
pain;

� data were insufficient to label any NSAID as superior;
� no conclusions can yet be drawn on possible

synergism between opioids and NSAIDs.

Of the 42 studies in this systematic review, 11 were single
dose, 16 lasted a week or longer, and none followed
patients for more than 12 weeks. Extrapolation from such
short-term work to long-term clinical use is clearly
unsafe. There is a desperate need for medium- and
long-term studies to guide clinical practice.

NSAIDS IN METASTATIC BONE PAIN

Work in the early 1970s showing that prostaglandins play
an important role in metastatic bone destruction101, 102, 103

led to a belief that NSAIDs are particularly effective in

metastatic bone pain. Early, sketchy case reports appeared
to support this contention.104, 105 However, the very few
RCTs in this area have been small and of limited power and
quality. Some, including an unpublished report quoted in
Pace106 have shown no effect, a statistically insignificant
trend towards effectiveness,107, 108 or limited evidence of a
dose–response;109, 110 a few suggested a reduction in opioid
requirement.111 In his recent systematic review, McNicol
felt unable to conclude whether NSAIDs had an effect in
bone pain due to a combination of insufficient data and
study heterogeneity.

Adverse effects of NSAIDs

With so many uses, and with up to 3 percent of the
population of developed countries disabled by rheuma-
tological conditions,112 NSAIDs are widely used. How-
ever, an increasing appreciation of their risks (Table 11.2)
has now tempered this enthusiasm.

Gastrointestinal risk

GASTRIC EROSIONS AND DYSPEPSIA

Gastric mucosal ultrastructural changes occur within
minutes of ingesting a NSAID, and erosions within
hours.113, 114 Erosions are present in around 50 percent of
patients on NSAIDs. The initial damage may115 or may
not116, 117, 118[III] be influenced by the presence of Heli-
cobacter pylori, which may predispose to duodenal but not
gastric erosions.119[II] Mucosal adaptation usually occurs
within a week,120, 121 but is slower in the presence of
H. pylori, smokers, older patients,122 or higher NSAID
doses.123[IV] COX-2 inhibitors (see below) produce fewer
erosions in the first week.124

Table 11.2 Risks of NSAID use.

System Risks

GIT Esophagitis Ulceration, bleeding, stricture

Gastric erosions, gastritis Relapse of inflammatory bowel disease

Peptic ulceration, increase in PU complications Complications of diverticular disease

Small bowel inflammation, bleeding, stricture Hepatitis, liver failure, cholestasis

Colitis, proctitis

Thrombotic Myocardial infarction Stroke

Renal Salt and water retention Exacerbation of hypertension

Nephrotic syndrome Chronic renal failure from analgesic nephropathy

Acute renal failure

Marrow Agranulocytosis Thrombocytopenia

Hemolytic anemia Aplastic anemia

Skin Rashes Erythema multiforme

Stevens–Johnson Photosensitivity

Respiratory Exacerbated asthma Eosinophilic lung infiltrates

CNS Headaches Depression

Memory loss Cognitive dysfunction
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Dyspepsia occurs in 10–60 percent of NSAID users,
leading to drug discontinuation in 5–15 percent of rheu-
matoid arthritis patients.125[II] A meta-analysis showed
that dyspepsia, defined as epigastric discomfort, was 36
percent more common in NSAID users.126[I] Its presence
is not predictive of peptic ulceration,127[V] but dyspeptic
patients may be more likely to bleed if taking NSAIDs.128

PEPTIC ULCERATION

This is the main GI risk of NSAID use. The relative risk
compared to unexposed patients is 5–6 for gastric ulcer
(GU) development.129 The generally accepted relative risk
for duodenal ulcer (DU) is only 1.1, but a recent popu-
lation-based nested case–control study from the UK
suggested it was as high as 3.1 (95 percent C.I. 2.3–4.2).130

[III] On mini-dose aspirin, 48 percent of asymptomatic
patients had endoscopic ulcers or erosions.131

Ulceration is unpleasant and disruptive but it is per-
foration, bleeding, and gastric outlet obstruction that
cause deaths. There may be no warning signs: in 58–81
percent, serious complications are the first sign of the
presence of ulceration.125, 132

TRENDS IN PEPTIC ULCERATION

While the overall risk for uncomplicated ulcer (GU, DU)
has declined worldwide, the number of patients presenting
with serious ulcer complications has been steady or even
increased.133, 134 A survey in Dusseldorf135 suggests that
prevalence of bleeding peptic ulcers has not fallen, but that
they occur in older patients, and more of them are attri-
butable to NSAIDs than in the past. This may mean that
more NSAIDs are being prescribed to higher risk patients.
There has also been a reported increase in aggressive H.
pylori-negative ulcers in patients not taking NSAIDs.136, 137

Confusingly, a study spanning eight US centers and 5500
patients on the ARAMIS database of rheumatoid arthritis
patients, has shown that hospitalizations for perforation,
bleeding, or gastric outlet obstruction declined by 67 per-
cent between 1990 and 2000 after increasing for ten years.
The authors attribute 24 percent of this decline to lower
NSAID doses, 18 percent to protein-pump inhibitors
(PPIs), and 14 percent to availability of safer NSAIDs.138

Changing prescribing behavior clearly influences NSAID
mortality and morbidity. Yet prescribing patterns are
remarkably resistant to the evidence and the presence of
protocols and guidelines.139, 140, 141 Indeed, there is recent
evidence of low utilization of gastroprotection in the pre-
sence of significant risk.142, 143, 144

ABSOLUTE PEPTIC ULCER RISK OF NSAIDS

Singh145 estimated 107,000 hospitalizations and 16,500
deaths occur a year in the USA from NSAID GI compli-
cations, based on ARAMIS data. These figures have been
labeled conservative in a paper coauthored by Singh

himself,146 but ‘‘probably an overestimate’’ in expert
evidence given by Dr Byron Cryer to the FDA in 2005.147

A study of epidemiological surveys suggested much lower
figures of over 32,000 hospitalizations and 3200 deaths a
year in the USA from NSAID-induced GI bleeding.148 A
population-based epidemiological study of district hos-
pitals covering 80 percent of the target population in
Spain found 15.3 attributable deaths/100,000 NSAID or
aspirin users. The authors concluded that up to one-third
of all NSAID/aspirin deaths could be due to low-dose
aspirin use.149

In the UK, figures projected from emergency admis-
sions to two district hospitals with a catchment area of
500,000 suggested there are 12,000 emergency admissions
and 2230 hospital deaths plus 330 deaths in the com-
munity annually from NSAID gastropathy.150 Tramer
et al.151[I] analyzed data from RCTs, cohort studies,

case–control studies, case series, and case reports for
11,040 patients with bleeding or perforation. They con-
cluded that one patient in every 1220 treated for two
months or longer with NSAIDs dies as a result. They
extrapolate this to 2000 deaths a year for the UK.

Upper GI catastrophes carry a higher mortality if the
subject is on NSAIDs.152 Patients on NSAIDs who per-
forated were 1.6 times as likely to die in the first 30 days as
patients not on NSAIDs. Worryingly, the mortality rate
was similar for COX-2 inhibitors.153 A US survey of
epidemiological surveys in the 1990s found a dose-related
relative risk for upper GI bleeding of 4–6 for prescribed
and 2 for over-the-counter NSAIDs.148 It found that
NSAIDs accounted for 34 percent of all GI bleeds in the
USA. Singh,154 using ARAMIS data, also concluded over-
the-counter NSAIDs were risky (RR 3–4 for serious
complications, versus 6–7 for prescription NSAIDs.

ASPIRIN

A meta-analysis of 24 RCTs calculated that using low-dose
aspirin (50–162.5mg daily) for an average of 28 months
increases the risk of a GI bleed against placebo 1.6-fold.
GI bleeding risk from aspirin is not dose-related; enteric-
coated tablets do not reduce the risk.155[I] In a recent
prospective study of 991 patients on low-dose aspirin, the
annual risk of a bleed was 1.5 percent, but no fatalities
were reported over a two-year follow-up. Forty-five per-
cent of bleeds occurred within four months of starting
aspirin.156 In some patients GI risk may outweigh the
cardiovascular benefit.157 Loke et al.158 suggest a way
of calculating low-dose aspirin risks and benefits for
particular individuals.

Mechanisms of GI damage by NSAIDs

The stomach is continuously bathed in acid of pH 1–4,
and yet the delicate mucosa remains undamaged. The
most important gastroprotective mechanism is the thin
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mucus layer which buffers stomach acid to a neutral pH
by the time it comes into contact with gastric mucosa,
but a number of prostaglandin-dependent mechanisms
exist.159 Prostaglandin inhibition by NSAID increases
injury and counters healing by reducing:

� epithelial mucus production;
� bicarbonate secretion;
� mucosal blood flow;
� epithelial proliferation;
� mucosal resistance to injury.

Almost all nonselective NSAIDs are weakly acidic and
unionized in the acid environment of the stomach lumen.
However, once inside the gastric epithelial cells they ionize
and are then trapped and accumulate there (ion trap-
ping).160 The sum total of all these effects is ulceration.

Several lines of evidence suggest the COX theory is not
the full explanation of NSAID gastric damage.161, 162

COX-1 deficient mice do not develop spontaneous gastric
ulceration,163 nor does use of a potent COX-1 inhibitor
cause ulceration until a COX-2 inhibitor is added. In fact,
COX-1 deficient mice appear more resistant to indome-
tacin (indomethacin)-induced ulceration.76, 164 Reducing
gastric prostaglandins by 90 percent by using parenteral
NSAIDs does not induce gastric damage. Animal data
suggest that some NSAIDs (sulindac, aspirin, ibuprofen)
cause gastric damage far more if the drug is given via the
stomach, but others (indometacin, diclofenac, ketopro-
fen) cause toxicity even if they are administered par-
enterally. All these latter drugs are secreted into bile by
enterohepatic transport. Ligating the bile duct prevents
ulceration in these cases,165 and the ulcerative potential of
a drug correlates highly significantly with the percentage
of its secretion into bile. In man, although prostaglandin
levels remain very low, the gastric mucosa adapts to
indometacin or aspirin within four weeks. Low-dose
aspirin or intravenous aspirin inhibits prostaglandins
significantly but cause relatively little gastric damage.
Coxibs cause significantly less ulceration; they all happen
to be nonacidic, except lumiracoxib, unlike nonselective
NSAIDs, which are all acids apart from the much safer
nabumetone. All this evidence suggests that other
mechanisms must complement COX inhibition.

The topical theory166 suggests that phosphatidylcholine
and other zwitterionic phospholipids in gastric mucus and
bile help protect mucosa from hydrochloric acid and bile
salts. Acidic NSAIDs given orally combine with these
molecules and neutralize their effect, also explaining why
enterohepatic recirculation could have a significant effect.
There is recent evidence of changes in mucin in reactive
gastropathy from NSAIDs or bile reflux.167

Risk reduction strategies

Risk reduction strategies are shown in Box 11.1.

RISK FACTORS

For risk factors, see Tables 11.3, 11.4, 11.5, and 11.6.

Box 11.1 Managing the peptic risk of
NSAIDs

Identify risk factors (Tables 11.3, 11.4,
11.5, and 11.6)

If a patient has any risk factors for gastropathy:

� Is there any alternative to NSAID (e.g. increased
opioid dose, radiotherapy, nerve block)?

� Can risk factors be altered (e.g. changing anti-
depressant, reviewing need for ongoing
anticoagulation)?

� The weighting of each factor can be assessed
from the table.

� The presence of multiple risk factors makes the
prescription of NSAIDs even less desirable.

Choose the safest NSAID possible

� See Table 11.7 for gastroduodenal safety. Only
use the less safe NSAIDs in exceptional cases.

Use the lowest effective dose

� High doses or concurrent multiple NSAIDs
increase risk significantly. Giving less than the
effective dose exposes the patient to risk
without benefit. Is the patient on over-the-
counter NSAIDs?

Use prophylaxis with nonselective NSAIDs
in advanced cancer patients

� Give misoprostol or a PPI, or if neither is
possible, a high dose H2 blocker. In particularly
high risk cases, consider using a COX-2 inhibitor
or nabumetone plus prophylaxis.

Consider a COX-2 inhibitor

� Weigh up the reduced risk of gastropathy with
COX-2 inhibitors against any increase in
cardiovascular risk. Many nonselective inhibitors
also carry thrombotic risks.

� Review the effectiveness of the NSAID on an
ongoing basis.

� STOP IT if there is no clear continuing benefit.
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Which NSAIDs are safer?

Table 11.7 stratifies NSAIDs according to their upper GI
risk in long-term use. Langman181 claims substantial risk
reductions from using ibuprofen as the NSAID of choice

or using only low-dose aspirin, although others find no
relationship between aspirin dose and risk.155[I] A
population-based case–control study by Hippisley-Cox
et al.182[III] showed that naproxen, diclofenac, rofecoxib,
aspirin, and ibuprofen all carried significant risks of

Table 11.3 Age and sex as risk factors for NSAID-associated complications.

Risk factor Complication studied Relative risk (95%
confidence intervals)

Study type and source

Age Odds ratio

r35 years Endoscopic ulcers 20.3 (2.7–151.7) Meta-analysis168

36–45 5.7 (1.7–19.0)

46–55 7.7 (3.1–19.1)

56–65 10.9 (5.0–23.5)

66–75 6.5 (3.6–11.7)

475 4.3 (1.6–11.6)

o65 Serious complications 1.65 (1.08–2.53) Meta-analysis169

460 5.52 (4.63–6.60)

60–75 Peptic ulcer complications 3.5 (1.8–7.1) Case–control study170

475 8.9 (4.3–18.3)

Sex Male Peptic ulcer complications 1.7 (1.0–3.0) Case control study170

Male Serious GI complications 2.4 (1.85–3.11) Meta-analysis169

Female 2.32 (1.91–2.82)

Male Upper GI bleeding 2.8 Cohort study171

Female 2.3

Table 11.4 Peptic ulcer and NSAID characteristics as risk factors for NSAID-associated complications.

Risk factor Complication studied Relative risk (95%
confidence intervals)

Study type and
source

Peptic ulcer history

Previous peptic ulcer Bleeding risk 3.8 (2.6–4.9) Case–control study172

Peptic ulcer

complications

2.5 (1.2–5.1) Case–control study170

Prior history of complicated

peptic ulcer

Serious complications 4.76 (4.05–5.59) Meta-analysis169

Previous ulcer bleed Bleeding or perforation 13.5 (10.3–17.7) Case–control study173

NSAID factors

Length of time on NSAIDs o1 month Serious complications 8.00 (6.37–10.06) Meta-analysis169

1–3 months 3.31 (2.27–4.82)

43 months 1.92 (1.19–3.13)

Dose Low dose NSAID Bleeding or perforation 2.6 (1.8–3.8) Case–control study173

High dose NSAID 7.0 (5.2–9.6)

High dose Bleeding or perforation 5.8 Nested case–control

study174Medium dose 4.2

Low dose 2.9

Low to medium

daily dose

Symptomatic ulcer 2.6 (2.0–3.5) Nested case–control

study130

High daily dose 4.9 (3.8–6.5)

Multiple NSAIDs Bleeding or perforation 9.0 Nested case–control

study174
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Table 11.5 Concomitant medication use as risk factors for NSAID-associated complications.

Risk factor Complication studied Relative risk (95%
confidence intervals)

Study type and source

Low dose aspirin Alone Upper gastrointestinal

bleeding (UGIB)

SIR 2.6 (1.8–3.50) Cohort study171

1 NSAID SIR 5.6 (4.4–7.0)

Oral anticoagulants Bleeding risk SIR 8.0 (2.1–20.4) Cohort study175

Bleeding risk NS NSAID OR 1.9 (1.4–3.7) Nested case–control

study176Celecoxib OR, 1.7 (1.2–3.6)

Rofecoxib OR, 2.4 (1.7–3.6)

Bleeding risk OR 7. 8 (2.8–21.5) Case–control study172

Corticosteroids Serious complications 1.83 (1.20–2.78) Meta-analysis169

Bleeding risk 2.7 (1.3–4.5) Case–control study172

Peptic ulcer complications 2.0 (0.8–4.6) Case–control study170

SSRI Serious upper GI event 4.19 (3.30–5.31) Case–control study175

New prescription of peptic

ulcer drugs

SIR 12.4 (3.2–48.0) Cohort study177

Upper GI bleeding 12.2 (7.1–19.5) Population-based

cohort study170

NS NSAID, nonselective NSAID; SIR, standard incidence rate ratio.

Table 11.6 Concomitant conditions as risk factors for NSAID-induced peptic ulceration.

Risk factor Complication studied Relative risk (95% confidence intervals) Study type and source

Treatment of heart failure Bleeding risk 5.9 (2.3–13.1) Case–control study172

Treatment for diabetes Bleeding risk 3.1 (1.2–4.3)

Current smoking Bleeding risk 1.6 (1.2–2.0)

Peptic ulcer complications 1.6 (0.9–2.7) Case–control study170

Alcohol use Peptic ulcer complications 1.8 (0.9–3.6)

Table 11.7 Stratified risk of gastrointestinal events from NSAIDs.

References

Risk level 173 178a 179b 180c

High Azapropazone Azapropazone Azapropazone Azapropazone

Piroxicam Ketoprofen Tolmetin

Ketoprofen

Piroxicam

Medium Indometacin Indometacin Indometacin Piroxicam

Ketoprofen Naproxen Naproxen Indometacin

Piroxicam Sulindac Ketoprofen

Aspirin Diclofenac

Naproxen

Low Diclofenac Diclofenac Diclofenac Ibuprofen

Naproxen Ibuprofen Ibuprofen

Ibuprofen

aRisks are dose dependent for each drug.
bHigher doses of ibuprofen carry risks equivalent to naproxen/indometacin.
cPiroxicam comes close to being high risk.
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gastropathy, unlike celecoxib. Prophylactic gastroprotec-
tion removed the risk except for diclofenac.

NABUMETONE

Nabumetone is missing from these drug comparisons, yet
has an impressive safety profile. Given over 12 weeks, it
produced fewer endoscopic ulcers than ibuprofen, and no
more than ibuprofen plus misoprostol 200mg q.d.s.183[II]
It was significantly less ulcerogenic than naproxen over
five years and better tolerated.184[II] In a meta-analysis of
13 studies with 49,500 patients, it produced 10–36 times
fewer GI adverse events than comparator NSAIDs.185[I] A
six-week RCT revealed more patients satisfied with the
analgesia from 12.5mg of rofecoxib a day than 1 g of
nabumetone daily, but the rofecoxib group suffered more
overall and serious gastrointestinal adverse effects.186[II]
A population-based cohort study indicated that Arthrotec
(diclofenac plus misoprostol) produced marginally fewer
hospitalizations for GI problems, although the lower
confidence interval was 1.0; there was no difference in
admissions for GI bleeding.187[III] However, nabumetone
was safer than naproxen or diclofenac plus misoprostol
given separately (presumably the misoprostol was
often not taken). An extensive review of nabumetone is
available.161

A number of factors may explain nabumetone’s safety
profile. Unlike other non-specific NSAIDs, but like all
COX-2 inhibitors apart from lumiracoxib, it is a non-
acidic drug. This may diminish any topical effect or ion
trapping. It is a prodrug, undergoing extensive first pass
metabolism to the active 6-methoxy, 2-naphtylactic
acid (6-MNA), which does not undergo enterohepatic
circulation, fitting well with the topical theory. Finally,
nabumetone is somewhat COX-2 selective.

COX-2 INHIBITORS

The VIGOR trial showed that using rofecoxib instead of a
nonselective NSAID reduced the risk of a symptomatic
ulcer, GI bleed or perforation by 54 percent; the risk of
gastric outlet obstruction, perforation, or major GI bleed
by 57 percent; and the risk of a major bleed by 62 percent.
One serious complication would be averted per 41
patients treated for one year.188[II] In an industry spon-
sored review of 20 RCTs, Watson et al.189 found that
rofecoxib had a relative risk of 0.36 against nonselective
NSAIDs, consistent over two years. Moore et al.,190[I]
using detailed company clinical trial reports, showed that
celecoxib carried a third of the risk of comparator non-
selective NSAIDs of producing symptomatic ulcers or
gastrointestinal bleeding. A COX-2 inhibitor reduces risk
of ulcer complications as much as giving a nonselective
NSAID plus a PPI.191, 192[II]

Low-dose aspirin reduces the GI benefits of COX-2
inhibitors to the level of nonselective NSAIDs according

to some data.193, 194[II] If this is the case, if an NSAID
must be used with aspirin, one should choose cheaper
nonselective agents. Fortunately, concomitant lansopra-
zole or misoprostol may substantially reduce this risk.195

However, animal196 and human trial data197[III] also
suggest that low-dose aspirin loses its antithrombotic
effect when used with COX-2 inhibitors. Disturbingly,
epidemiological work indicates the same might happen
when nonselective NSAIDs are used with low-dose
aspirin.197[III] However a recent review concluded that it
is still advantageous both from the gastrointestinal and
thrombotic point of view to choose a COX-2 inhibitor as
the anti-inflammatory when aspirin needs to be used
concomitantly.198

PROPHYLAXIS FOR PEPTIC ULCERATION

A number of prophylactic measures are available,199[I]
(see Box 11.2).

Option 1: Reduce acid level in the stomach

Prophylactic H2 blockers (e.g. ranitidine) at conventional
doses are discouraged because they only reduce the
already marginal prevalence of NSAID-related duodenal
ulcers.199, 200, 201, 202[I] However, high-dose famotidine
provides useful prophylaxis.203 A Cochrane review con-
cluded that double dose H2 blockers reduced the risk of
endoscopic gastric and duodenal ulcers.199[I]

The mainstay of acid reduction for prophylaxis
remains the PPIs. They are very significantly better
than placebo,204, 205[II] and decidedly superior to H2
blockers.206, 207, 208[II] Their tolerability is good and they
are the best choice for healing ulcers while continuing
NSAIDs, even at six months of use, as well as preventing
ulcer relapse in this setting.207, 209, 210[II] On the other
hand, while a reduction in serious peptic ulcer compli-
cations with PPIs has been demonstrated in epidemio-
logical studies,211[III] this has not as yet been backed up
by large randomized controlled trials.

Option 2: Replace the missing prostaglandin

Misoprostol, a synthetic PGE1 analog, replaces the gastric
prostaglandin inhibited by NSAIDs. After rapid absorp-
tion it is de-esterified to its pharmacologically active acid.
It is unclear whether its antisecretory effect, reducing
gastric acid production, or its mucosal protective effect
predominates in man.

In a large trial misoprostol reduced life-threatening
NSAID peptic complications by 40 percent.212[II] This is
the holy grail of mucosal protection; similar convincing
evidence of a reduction in perforation and bleeding epi-
sodes exists for the COX-2 inhibitors, but not for PPIs.
This protective effect was established using misoprostol
200 mg q.d.s. However a significant number of patients do
not tolerate misoprostol because of diarrhea, abdominal
cramps, or other adverse effects. Graham et al.213[II]
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showed that misoprostol was superior to lansoprazole at
preventing NSAID-induced ulcers, but when the number
of patients stopping the misoprostol due to adverse effects
was taken into account, the results of the two drugs were
equivalent. In patients with established GI bleeding,
adding misoprostol to intravenous PPIs does not improve
outcome.214[II]

OTHER APPROACHES

Prophylactic sucralfate is very significantly inferior to
misoprostol215 and should be avoided.

Interest in the role of nitric oxide-donating NSAIDs in
reducing peptic ulceration has existed for a number of
years (see below under Enteropathy). Lanas et al.,216 in a
case–control study, showed that nitrovasodilators reduced
the risk of upper GI bleeding with NSAIDs. An Italian
epidemiological study32 reached the same conclusion.

In reading the literature, one must always keep in mind
that the mere presence of ulcers is relatively unimportant.
Most ulcers are silent and heal without ever being noticed.
The possible rise in serious complications despite falling
ulcer prevalence reminds us just how poor ulcers are as a
proxy measure. The essential endpoint is the number and
type of life-threatening complications. Papers examining
only endoscopic or even symptomatic ulceration are less
satisfactory.

Small bowel toxicity

The small bowel is finally yielding to routine clinical
investigation, especially through capsule endoscopy. A
swallowed 2.7 cm capsule passes through the bowel by
peristalsis, taking two photographs per second and trans-
mitting them wirelessly for clinicians to review the com-
puter-analyzed images.217 More specialized techniques such
as enteroscopy and permeability studies are also available.

ENTEROPATHY

Bjarnason et al.218 showed many years ago that NSAIDs
increase small bowel permeability, blood and protein
loss,219 and produce multiple, concentric diaphragm-like
strictures that ‘‘can reduce the lumen to a pinhead.’’220

Animal studies also showed deficient anastomotic heal-
ing.221 We now know that small bowel damage is more
common than gastric ulceration.222 It can lead to:

� chronic anemia;
� protein losing enteropathy;
� hemorrhage;
� perforation;
� bowel obstruction.

Adebayo and Bjarnason222 suggest that intestinal bleeding
is likely to be as significant as that from the stomach, and
that many deaths ascribed to peptic ulceration arise from
bowel perforation. Maiden223 found macroscopic ulcera-
tion in 68 percent of healthy volunteers on two weeks of
sustained release diclofenac. Small bowel injury was
detected by capsule endoscopy in 71 percent of a small
sample of healthy patients on NSAIDs for at least three
months as against 10 percent of controls; a quarter, but
none of the controls, had more serious lesions.224

PATHOPHYSIOLOGY AND MANAGEMENT

Both COX-1 and COX-2 inhibition are required for initial
small bowel lesions,225 compounded by the topical effect

Box 11.2 Weighing up the choices for
ulcer prophylaxis

� Avoid H2 blockers at normal doses and
sucralfate.

� Double-dose H2 blockers have some
prophylactic value.

� Only misoprostol and COX-2 inhibitors have
been clearly shown in large controlled trials to
reduce the risk of perforation or bleeding on
NSAIDs, the one end point that really matters.
There is epidemiological evidence that the same
may be true for PPIs, but the level of confidence
that this is the case is not yet as high.

� The risk to the stomach from COX-2 inhibitors
is similar to using a nonselective NSAID plus
PPI.

� Many, perhaps all, COX-2 inhibitors, as well as
some nonselective NSAIDs, carry appreciable
thrombotic risks.

� Ulcers are less common with COX-2 inhibitors,
but may be more liable to perforate or bleed in
long-term use, as the COX-2 inhibitor may
inhibit their healing, though evidence is
conflicting.

� PPIs are better tolerated than misoprostol.
� PPIs are superior to misoprostol in producing

long-term healing in patients continuing to take
NSAIDs. They also prevent ulcer relapse in this
situation.

Advice:

� Use H2 blockers or a PPI for dyspepsia
� Use misoprostol or a PPI for prophylaxis; a high

dose H2 blocker may be used if neither is an
option. You may consider a COX-2 inhibitor if
cardiovascular risk is low.

� Use a PPI in patients who need to continue
their NSAIDs.
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of medication.226 Mitochondrial damage and a break-
down of intercellular integrity result,227 together with
neutrophil activation by intraluminal bacteria.228, 229

Drugs which undergo enterohepatic recirculation are
more enterotoxic,230, 231, 232 while the presence of bile
appears to be as important as the drug itself, at least in
rats,233 where addition of ursodeoxycholic acid reduces
small bowel toxicity.234 Rapid ulcer healing would greatly
reduce long-term effects; it has been suggested that
COX-2 is important early on in intestinal ulcer healing
and COX-1 later.235

MANAGEMENT

Patients on NSAIDs with gastroscopy-negative anemia
should have their bowel investigated. COX-2 inhibitors
and drugs with no enterohepatic recirculation are prob-
ably less toxic to the small bowel than nonselective inhi-
bitors. Sulfasalazine and metronidazole are suggested
treatment options for patients who need to continue their
NSAIDs.236[V]

Large bowel toxicity

Small bowel damage can extend into the cecum.237 The
large bowel is also liable to perforation and diverticular
bleeding. NSAIDs can reactivate inflammatory bowel
disease, perhaps particularly ulcerative colitis.238 This may
need inhibition of both COX isoforms to occur.239[III]

NSAIDs and the kidneys

NSAIDs cause a number of potentially serious renal
problems (Figure 11.2 and Table 11.2).

FLUID AND SALT RETENTION, HYPERTENSION

This may worsen heart failure.240 Both nonselective
NSAIDs241, 242[I] and COX-2 inhibitors243, 244[I] can
cause hypertension, although the meta-analyses come to
discrepant conclusions as to which nonselective drugs are
riskier. For most patients blood pressure rise is minor but
sometimes it is clinically significant.

NEPHROTIC SYNDROME

Nonselective NSAIDs245 and COX-2 inhibitors246 can
induce the nephrotic syndrome, often via membranous or
minimal change glomerulonephritis.247

CHRONIC RENAL FAILURE

Perneger et al.,248[III] in a case–control study, found the
risk of end-stage renal failure to be related to current dose

and cumulative dose of NSAIDs consumed (odds ratio
8.8 for patients who had taken 5000 NSAID tablets or
more in their lifetime). There was no increased risk for
aspirin consumption. On the other hand, classical
analgesic nephropathy, with its characteristic pathological
changes, has all but disappeared since phenacetin use was
banned,249 which exculpates NSAIDs as causation. Prov-
ing cause and effect in these epidemiological studies is
difficult – for example proving that extra analgesic con-
sumption antedated the onset of renal disease rather than
simply being a response to increased symptoms from this.
A detailed review of studies, published in 1998, found
strong evidence of causality for phenacetin, but not for
paracetamol or NSAIDs.250 Thus, the results must be
considered as suggestive rather than conclusive.

ACUTE RENAL FAILURE

Acute renal failure (ARF) can result from NSAIDs, par-
ticularly when there is an effective reduced circulation
volume (see Box 11.3). The vasculature of the kidney is
controlled by a balance between vasoconstrictor angio-
tensin II and norepinephrine and vasodilator pros-
taglandins. Renal COX-2 is constitutive, and in health
only small amounts of prostaglandin are secreted. In
serious fluid loss, such as hemorrhage, the kidneys are
involved in the generalized vasoconstriction which only
spares heart and brain. This induces a massive outpouring
of renal prostaglandin, and thus renal vasodilatation,
preserving renal circulation. NSAIDs block this com-
pensatory response and precipitate acute renal failure.
COX-2 metabolites have also been implicated in renin
release.251 ARF was ascribed to NSAIDs in 22 percent of
patients on a medical renal failure unit in one series,252

[V] but only in 1.6 percent of patients in a similar series
which discounted other interactive risk factors.253[V]
Case–control studies suggest relative risks of 1.58 to
3.2,254, 255[III] with the risk increasing with higher doses,

Glomerulus PG12
TXA2

COX-2: podocytes
  endothelial cells

COX-1: arterial smooth muscle
 papillary interstitial cells PGE2
 collecting ducts

Figure 11.2 Localization of prostaglandins and COX in the

nephron. COX-1, cyclooxygenase-1; COX-2, cyclooxygenase-2;

PGE2, prostaglandin E2; PGI2, prostacyclin; TXA2, thromboxane.
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concurrent use of diuretics or calcium channel blockers.
Griffin et al.256 estimated that there would be 25 excess
hospitalizations associated with renal failure per 10,000
years of NSAID use.

In palliative care, acute prerenal failure from NSAIDs
is not uncommon. Fortunately it is usually reversible if
the NSAID is stopped,257 although rehydration and
occasionally dialysis may be needed.258 Avoidance of
NSAIDs in low volume states (Box 11.3) should go a long
way in minimizing this problem.

Some series also now show NSAIDs to be the most
common cause of immunological acute interstitial
nephritis, another cause of acute renal failure.259 These
cases present with oliguria, arthralgia, fever, and a skin
rash, sometimes with a moderate proteinuria and eosi-
nophilia.260 Recovery may be slower, more patients
require dialysis, and renal damage is more often perma-
nent (Figure 11.3).

Cardiovascular and thrombotic risk

The last few years have seen a dawning appreciation that
many, perhaps most, NSAIDs (not just COX-2 inhibitors)
can cause myocardial infarction and stroke.

MECHANISM

In health, a balance is kept between the endothelial- and
vascular smooth muscle-generated, antithrombotic, PGI2
(prostacyclin) and the platelet-derived, prothrombotic,
TXA2 (thromboxane). Prostacyclin synthesis is mediated
by both COX-1 and COX-2. On the other hand, only
COX-1 mediates thromboxane synthesis. Nonselective
inhibitors therefore inhibit both the prothrombotic and
antithrombotic prostaglandins; but COX-2 inhibitors
inhibit only prostacyclin production, leaving pro-
thrombotic forces unopposed (Figure 11.4).261

This explains the increased thrombotic risk of COX-2
inhibitors. It is less clear why many nonselective NSAIDs
also carry a thrombotic risk. Relatively high COX-2
selectivity could explain the prothrombotic tendency of
diclofenac but not that of indometacin. Meloxicam carries
a moderately elevated risk;262, 263[III] if due to pre-
dominant COX-2 inhibition this should reduce with
higher doses, as COX-1 inhibition becomes more rele-
vant. Celecoxib, whose in vitro COX-2 selectivity is
roughly in line with diclofenac, may undermine this
hypothesis (but see below under Individual NSAIDs). It is
entirely plausible, of course, that non-COX mechanisms
might contribute with individual drugs. Indeed, experi-
mental data suggest that at least some of the thrombotic
activity of rofecoxib may be independent of the active
cyclooxygenase site.23

EPIDEMIOLOGY

Two substantial, complementary, recent meta-analyses of
thrombotic events following use of COX-2 and non-
selective NSAIDs264, 265[I] have reached broadly similar
conclusions as a third meta-analysis, confining itself to
epidemiological studies of nonselective NSAIDs.266[III]
Kearney et al.’s study265 of RCTs calculated there would
be three (95 percent CI 1–5) excess vascular events and
three (95 percent CI 1–4) excess myocardial infarctions
per 1000 person years of coxib use, but no excess number
of strokes. The excess in cardiovascular deaths was one
(95 percent CI 0–2) per 1000 patient years. Morbidity and
mortality may of course be yet higher in prothrombotic
malignancies. This meta-analysis could not confirm a
dose-related increase in risk with any COX-2 inhibitor,
though for celecoxib there was a nonstatistically sig-
nificant trend. From controlled observational studies,
McGettigan and Henry264 were able to rank the different
NSAIDs and COX-2 inhibitors for risk of serious vas-
cular events. Table 11.8 compares outcomes of the three
studies.

Kearney et al.265 found no significant overall differ-
ence in cardiovascular events between users of COX-2
inhibitors and those of nonselective NSAIDs. However,
comparing only trials involving COX-2 inhibitors versus
naproxen, there was a highly significant excess of cardi-
ovascular events as well as a two-fold increase in

Box 11.3 Effective low circulating volume
states where NSAID use may precipitate
acute renal failure

Symptoms:

� blood loss;
� severe diarrhea or vomiting;
� dehydration;
� diuretics;
� heart failure;
� cirrhosis;
� nephrotic syndrome;
� severe ascites.

Vasoconstriction
Angiotensin II
Norepinephrine

Vasodilatation
Prostaglandins

Figure 11.3 Mechanisms responsible for acute renal failure in

NSAIDs. In low effective circulating volume conditions, PG levels

increase when renal vasoconstrictors are produced, locally

opposing renal vasoconstriction (autocoids!), hence preserving

kidney function.
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myocardial infarction risk in the COX-2 inhibitor group,
although stroke risk was the same. Oddly, COX-2
inhibitors carried the same risk of vascular events or
myocardial infarction as non-naproxen NSAIDs, but a
significantly lower risk of stroke.

INDIVIDUAL NSAIDS

Rofecoxib carries a dose-related cardiovascular risk.264[III]
Despite Merck’s continued insistence that risk only
increases after 18 months of use,267, 268, 269 substantial
evidence indicates that it is elevated early on.262, 264, 270, 271,
272 Meta-analysis of epidemiological studies,264[III] and of
RCTs,273[I] found no increased cardiovascular risk from
celecoxib, in contrast to Kearney’s review of RCTs,265[I]
which found celecoxib to be as risky as rofecoxib. How-
ever, more recent trial and survey results showed an
increased risk274, 275[III] especially in the presence of
previous myocardial infarction.276, 277[III] Despite an early

negative meta-analysis,278 valdecoxib was withdrawn in
2005 due to severe dermatological reactions, but also after
the FDA had expressed disquiet about early toxicity,279 a
lack of adequate cardiovascular safety data, and a lack of
demonstrated advantages over other NSAIDs. A recent
survey ascribed it the highest risk of myocardial infarc-
tion,275[III] (rofecoxib surprisingly came out as the lowest
risk). Data for etoricoxib are limited but suggest moderate
thrombogenicity.280[I] The TARGET study suggests that
lumiracoxib carries similar risks to naproxen or ibuprofen,
irrespective of aspirin use.281[II] A trade-sponsored meta-
analysis confirms low risk,282[I] but powerful data are still
scarce.

NONSELECTIVE INHIBITORS

Diclofenac is relatively highly thrombogenic (almost
comparable to rofecoxib).197, 264, 275, 276, 283, 284, 285[III]
Naproxen may carry low risk266, 283, 286[III] (the latter

TXB2*
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• promotes platelet 
    aggregation 

• vasoconstriction

COX-1, COX-2Aspirin

NSAIDs

Arachidonic acid

  PGH2

PGD2

PGI2

• inhibits platelet 
   aggregation 

• vasodilatation

PGE2

COX-2 > COX-1
COX-1

Figure 11.4 Mechanism of COX-2 mediated

thrombosis. *, Urinary marker of TXA2. COX,

cyclooxygenase; PG, prostaglandin; TX,

thromboxane.

Table 11.8 Thrombotic potential of NSAIDs and COX-2 inhibitors from three meta-analyses, ranked according to risk in McGettigan’s

study.

Drug Relative risk serious
cardiovascular events (95%
C.I.) McGettigan and
Henry264

Relative risk myocardial
infarction (95% C.I.)
Singh et al.266

Relative risk any vascular event
(95% C.I.) Kearney et al.265

Rofecoxib 425mg daily 2.19 (1.64–2.91)

Diclofenac 1.40 (1.16–1.70) 1.38 (1.22–1.57) 1.63 (1.12–2.37)

Rofecoxib r25mg daily 1.33 (1.00–1.79)

Indometacin 1.30 (1.07–1.60)

Meloxicam 1.25 (1.00–1.55)

Any/other NSAID 1.10 (1.00–1.21)

Ibuprofen 1.07 (0.97–1.18) 1.11 (1.06–1.17) 1.51 (0.96– 2.37)

Piroxicam 1.06 (0.70–1.59)

Celecoxib 1.06 (0.91–1.23)

Naproxen 0.97 (0.87–1.07) 0.99 (0.88–1.11) 0.92 (0.67–1.26)
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study carries very broad confidence intervals for all
drugs). The risk with ibuprofen is slightly elevated, while
indometacin is moderately thrombogenic.264[III] There
are insufficient data to draw meaningful conclusions
regarding nabumetone; for example a Finnish case–
control study suggests a relative risk of 1.26 but has wide,
unsafe 95 percent confidence intervals (0.59–2.69).262[III]

A very recent publication by Pfizer using data model-
ing suggests that GI benefits still outweigh cardiovascular
risk for celecoxib.287 The validity of these findings needs
to be confirmed. However the American Heart Associa-
tion recently advised that, whenever possible, NSAIDs
should not be used in patients with risk factors or a
history of ischemic heart disease; that if needed, non-
selective NSAIDs should be used first line, followed by
preferential COX-2 inhibitors; COX-2 inhibitors should
only be used if other approaches have failed.288

THE FUTURE

A number of novel safer alternative to NSAIDs are being
explored.

CINODs (NO-NSAIDs)

The vasodilator nitric oxide protects gastric mucosal
blood flow and mucus and bicarbonate production,
counteracting suppression by COX inhibitors.289 It also
reduces neutrophil adherence to endothelial surfaces,
enhancing its anti-inflammatory role.290 CINODs (COX
inhibitors and NO donors) were developed in the 1990s
by adding a nitric oxide-donating moiety to NSAID
molecules (producing, for example, NO-naproxen, now
called naproxcinod, NO-aspirin, NO-indometacin, and
NO-ibuprofen).291 Despite a potency and range of
activity equaling conventional NSAIDs,292 they have no
deleterious effect on blood pressure.293 CINODs are anti-
inflammatory and antipyretic in animals294 but cause less
gastric toxicity than conventional NSAIDs.295 Human
volunteer trials confirmed limited gastropathy and
showed no increase in intestinal permeability after 12 days
use.296 Astra Zeneca bought rights to a number of
CINODs from NiCOX, the originator company. However,
phase II trial results did not meet Astra Zeneca’s tar-
gets,297 as gastroduodenal toxicity was no better than with
naproxen,298[II] and this led it to resell rights to two NO-
NSAIDs to NiCOX.299 A number of NO-NSAIDs are in
phase III trials and there are hopes of submitting the
drugs for approval by 2009.300

LOX-COX inhibitors

When NSAIDs block COX, arachidonic acid degradation
is shunted mainly into the production of leukotrienes via

lipoxygenase (LOX) (Figure 11.1). Leukotrienes attract
neutrophils to inflammatory sites, causing the release of
proteolytic enzymes, toxic oxygen radicals, chemokines
and cytokines, inducing inflammation.301 They also
probably reduce gastric mucosal blood flow, potentiating
mucosal damage. Agents which block COX-1, COX-2,
and LOX (LOX-COX inhibitors),302 theoretically and
experimentally are less gastrotoxic303, 304, 305 and
nephrotoxic than nonselective NSAIDs, and have antith-
rombotic, analgesic, anti-inflammatory, antihyperalgesic,
antipyretic, antiasthmatic, and even chondroprotective
properties.306 Indeed, licofelone, the first LOX-COX
inhibitor, interfered with platelet function in vitro more
than acetylsalicylic acid did.307 In rabbits, it also reduced
neointimal formation and inflammation.308 Early human
trials confirm low gastric toxicity.309

Phospholipase-A2 inhibitors

Phospholipase-A2 (PLA2) hydrolyzes cell membrane
phospholipids to arachidonic acid and lyso-phospholi-
pids. PLA2 inhibitors were discovered a hundred years ago
in insect and snake venoms. Much more recently their
role as potent anti-inflammatories is being elucidated.
They inhibit all eicosanoid production (prostaglandins,
leukotrienes, thromboxanes, endoperoxides, and lipoxins)
from arachidonic acid.310 There are many PLA2 inhibitor
isoforms with complex and diverse roles.311 This com-
plexity has so far prevented their development into useful
anti-inflammatory agents.312

GENERAL CONCLUSIONS

NSAID use has diminished as knowledge of their adverse
effects, especially GI, renal, and cardiovascular, has
developed. Despite this, they still have an important place
in cancer pain. Their continued use needs to be informed
by an awareness of risk factors and protective strategies.
Recognition of these problems has led to some exciting
new concepts which might usher in an era of increased
safety for these versatile drugs.
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Enfermedades Digestivas. 2002; 94: 679–86.

142. Vonkeman HE, Fernandes RW, van de Laar MA. Under-

utilization of gastroprotective drugs in patients with

NSAID-related ulcers. International Journal of Clinical
Pharmacology and Therapeutics. 2007; 45: 281–8.

143. van Leen MW, van der Eijk I, Schols JM. Prevention of

NSAID gastropathy in elderly patients. An observational

study in general practice and nursing homes. Age and
Ageing. 2007; 36: 414–8.

144. Lanas A, Ferrandez A. Inappropriate prevention of NSAID-

induced gastrointestinal events among long-term users in

the elderly. Drugs and Aging. 2007; 24: 121–31.
�145. Singh G. Recent considerations in nonsteroidal anti-

inflammatory drug gastropathy. American Journal of
Medicine. 1998; 105: 31S–8S.

146. Wolfe MM, Lichtenstein DR, Singh G. Gastrointestinal

toxicity of nonsteroidal antiinflammatory drugs. New
England Journal of Medicine. 1999; 340: 1888–99.

�147. FDA. Joint meeting of the Arthritis Advisory Committee

and the Drug Safety and Risk Management Advisory

Committee of the Food and Drug Administration.: Center

for Drug Evaluation and Research. February 16–18, 2005.

148. Tarone RE, Blot WJ, McLaughlin JK. Nonselective

nonaspirin nonsteroidal anti-inflammatory drugs and

gastrointestinal bleeding: relative and absolute risk

estimates from recent epidemiologic studies. American
Journal of Therapeutics. 2004; 11: 17–25.

Chapter 11 Clinical pharmacology and therapeutics: nonopioids ] 143



149. Lanas A, Perez-Aisa MA, Feu F et al. A nationwide study of

mortality associated with hospital admission due to severe

gastrointestinal events and those associated with

nonsteroidal antiinflammatory drug use. American Journal
of Gastroenterology. 2005; 100: 1685–93.

150. Blower AL, Brooks A, Fenn GC et al. Emergency admissions
for upper gastrointestinal disease and their relation to

NSAID use. Alimentary Pharmacology and Therapeutics.
1997; 11: 283–91.

�151. Tramer MR, Moore RA, Reynolds DJ, McQuay HJ.

Quantitative estimation of rare adverse events which

follow a biological progression: a new model applied to

chronic NSAID use. Pain. 2000; 85: 169–82.
152. Vreeburg EM, de Bruijne HW, Snel P et al. Previous use of

non-steroidal anti-inflammatory drugs and

anticoagulants: the influence on clinical outcome of

bleeding gastroduodenal ulcers. European Journal of
Gastroenterology and Hepatology. 1997; 9: 41–4.

153. Thomsen RW, Riis A, Munk EM et al. 30-Day mortality

after peptic ulcer perforation among users of newer

selective Cox-2 inhibitors and traditional NSAIDs: A

population-based study. American Journal of
Gastroenterology. 2006; 101: 2704–10.

154. Singh G. Gastrointestinal complications of prescription

and over-the-counter nonsteroidal anti-inflammatory

drugs: a view from the ARAMIS database. Arthritis,

Rheumatism, and Aging Medical Information System.

American Journal of Therapeutics. 2000; 7: 115–21.
155. Derry S, Loke YK. Risk of gastrointestinal haemorrhage

with long term use of aspirin: meta-analysis. British
Medical Journal (Clinical research ed.). 2000; 321:
1183–7.

156. Ng W, Wong WM, Chen WH et al. Incidence and predictors
of upper gastrointestinal bleeding in patients receiving

low-dose aspirin for secondary prevention of

cardiovascular events in patients with coronary artery

disease. World Journal of Gastroenterology. 2006; 12:
2923–7.

157. Hernandez-Diaz S, Garcia Rodriguez LA. Cardioprotective

aspirin users and their excess risk of upper gastrointestinal

complications. BMC Medicine [electronic resource]. 2006;
4: 22.

�158. Loke YK, Bell A, Derry S. Aspirin for the prevention of

cardiovascular disease: calculating benefit and harm in

the individual patient. British Journal of Clinical
Pharmacology. 2003; 55: 282–7.

159. Arakawa T, Higuchi K, Fukuda T et al. Prostaglandins in the

stomach: an update. Journal of Clinical Gastroenterology.
1998; 27: S1–11.

160. Ellis GA, Blake DR. Why are non-steroidal anti-

inflammatory drugs so variable in their efficacy? A

description of ion trapping. Annals of the Rheumatic
Diseases. 1993; 52: 241–3.

�161. Hedner T, Samulesson O, Wahrborg P et al. Nabumetone:
therapeutic use and safety profile in the management of

osteoarthritis and rheumatoid arthritis. Drugs. 2004; 64:
2315–43. discussion 44–5.

162. Bjarnason I, Takeuchi K, Simpson R. NSAIDs: the emperor’s

new dogma? Gut. 2003; 52: 1376–8.
163. Fiorucci S, Antonelli E, Morelli A. Mechanism of non-

steroidal anti-inflammatory drug-gastropathy. Digestive
and Liver Disease. 2001; 33: S35–43.

164. Langenbach R, Loftin CD, Lee C, Tiano H. Cyclooxygenase-

deficient mice. A summary of their characteristics and

susceptibilities to inflammation and carcinogenesis.

Annals of the New York Academy of Sciences. 1999; 889:
52–61.

165. Hemmati M, Abtahi F, Farrokhsiar M, Djahanguiri B.

Prevention of restraint and indomethacin-induced gastric

ulceration by bile duct or pylorus ligation in rats.

Digestion. 1974; 10: 108–12.
�166. Giraud MN, Motta C, Romero JJ. Interaction of

indomethacin and naproxen with gastric surface-active

phospholipids: a possible mechanism for the gastric

toxicity of nonsteroidal anti-inflammatory drugs (NSAIDs).

Biochemical Pharmacology. 1999; 57: 247–54.
167. Mino-Kenudson M, Tomita S, Lauwers GY. Mucin

expression in reactive gastropathy: an

immunohistochemical analysis. Archives of Pathology and
Laboratory Medicine. 2007; 131: 86–90.

168. Boers M, Tangelder MJ, van Ingen H et al. The rate of

NSAID-induced endoscopic ulcers increases linearly but

not exponentially with age: a pooled analysis of 12

randomised trials. Annals of the Rheumatic Diseases.
2007; 66: 417–8.

169. Gabriel SE, Jaakkimainen L, Bombardier C. Risk for serious

gastrointestinal complications related to use of

nonsteroidal anti-inflammatory drugs. A meta-analysis.

Annals of Internal Medicine. 1991; 115: 787–96.
170. Hansen JM, Hallas J, Lauritsen JM, Bytzer P. Non-steroidal

anti-inflammatory drugs and ulcer complications: a risk

factor analysis for clinical decision-making. Scandinavian
Journal of Gastroenterology. 1996; 31: 126–30.

171. Sorensen HT, Mellemkjaer L, Blot WJ et al. Risk of upper

gastrointestinal bleeding associated with use of low-dose

aspirin. American Journal of Gastroenterology. 2000; 95:
2218–24.

172. Weil J, Langman MJ, Wainwright P et al. Peptic ulcer

bleeding: accessory risk factors and interactions with non-

steroidal anti-inflammatory drugs. Gut. 2000; 46: 27–31.
173. Garcia Rodriguez LA, Jick H. Risk of upper gastrointestinal

bleeding and perforation associated with individual non-

steroidal anti-inflammatory drugs. Lancet. 1994; 343:
769–72.

174. Gutthann SP, Garcia Rodriguez LA, Raiford DS. Individual

nonsteroidal antiinflammatory drugs and other risk factors

for upper gastrointestinal bleeding and perforation.

Epidemiology (Cambridge, Mass.). 1997; 8: 18–24.
175. Johnsen SP, Sorensen HT, Mellemkjoer L et al.

Hospitalisation for upper gastrointestinal bleeding

associated with use of oral anticoagulants. Thrombosis
and Haemostasis. 2001; 86: 563–8.

176. Battistella M, Mamdami MM, Juurlink DN et al. Risk of

upper gastrointestinal hemorrhage in warfarin users

144 ] PART II DRUG THERAPIES FOR CANCER PAIN



treated with nonselective NSAIDs or COX-2 inhibitors.

Archives of Internal Medicine. 2005; 165: 189–92.
177. de Jong JC, van den Berg PB, Tobi H, de Jong-van den Berg

LT. Combined use of SSRIs and NSAIDs increases the risk of

gastrointestinal adverse effects. British Journal of Clinical
Pharmacology. 2003; 55: 591–5.

178. Langman MJ, Weil J, Wainwright P et al. Risks of bleeding
peptic ulcer associated with individual non-steroidal anti-

inflammatory drugs. Lancet. 1994; 343: 1075–8.
179. Henry D, Lim LL, Garcia Rodriguez LA et al. Variability in

risk of gastrointestinal complications with individual non-

steroidal anti-inflammatory drugs: results of a

collaborative meta-analysis. British Medical Journal
(Clinical research ed.). 1996; 312: 1563–6.

180. MCA/CSM. Non-steroidal anti-inflammatory drugs

(NSAIDs) and gastrointestinal (GI) safety. Current Problems
in Pharmacovigilance. 2002; 28: 5–6.

181. Langman M. Population impact of strategies designed to

reduce peptic ulcer risks associated with NSAID use.

International Journal of Clinical Practice. 2003; 135:
38–42.

182. Hippisley-Cox J, Coupland C, Logan R. Risk of adverse

gastrointestinal outcomes in patients taking cyclo-

oxygenase-2 inhibitors or conventional non-steroidal

anti-inflammatory drugs: population based nested case-

control analysis. British Medical Journal (Clinical research
ed.). 2005; 331: 1310–6.

183. Roth SH, Tindall EA, Jain AK et al. A controlled study

comparing the effects of nabumetone, ibuprofen, and

ibuprofen plus misoprostol on the upper gastrointestinal

tract mucosa. Archives of Internal Medicine. 1993; 153:
2565–71.

184. Roth SH, Bennett R, Caldron P et al. A long-term

endoscopic evaluation of patients with arthritis treated

with nabumetone vs naproxen. Journal of Rheumatology.
1994; 21: 1118–23.

�185. Huang JQ, Sridhar S, Hunt RH. Gastrointestinal safety

profile of nabumetone: a meta-analysis. American Journal
of Medicine. 1999; 107: 55S–61S. discussion S–4S.

186. Weaver AL, Messner RP, Storms WW et al. Treatment of
patients with osteoarthritis with rofecoxib compared with

nabumetone. Journal of Clinical Rheumatology. 2006; 12:
17–25.

187. Ashworth NL, Peloso PM, Muhajarine N, Stang M. Risk of

hospitalization with peptic ulcer disease or

gastrointestinal hemorrhage associated with nabumetone,

Arthrotec, diclofenac, and naproxen in a population based

cohort study. Journal of Rheumatology. 2005; 32:
2212–7.

�188. Bombardier C, Laine L, Reicin A et al. Comparison of upper

gastrointestinal toxicity of rofecoxib and naproxen in

patients with rheumatoid arthritis. VIGOR Study Group.

New England Journal of Medicine. 2000; 343: 1520–8.
189. Watson DJ, Yu Q, Bolognese JA et al. The upper

gastrointestinal safety of rofecoxib vs. NSAIDs: an updated

combined analysis. Current Medical Research and Opinion.
2004; 20: 1539–48.

�190. Moore RA, Derry S, Makinson GT, McQuay HJ. Tolerability

and adverse events in clinical trials of celecoxib in

osteoarthritis and rheumatoid arthritis: systematic review

and meta-analysis of information from company clinical

trial reports. Arthritis Research and Therapy. 2005; 7:
R644–65.

191. Chan FK, Hung LC, Suen BY et al. Celecoxib versus

diclofenac plus omeprazole in high-risk arthritis patients:

results of a randomized double-blind trial.

Gastroenterology. 2004; 127: 1038–43.
192. Lai KC, Chu KM, Hui WM et al. Celecoxib compared with

lansoprazole and naproxen to prevent gastrointestinal

ulcer complications. American Journal of Medicine. 2005;
118: 1271–8.

�193. Silverstein FE, Faich G, Goldstein JL et al. Gastrointestinal
toxicity with celecoxib vs nonsteroidal anti-inflammatory

drugs for osteoarthritis and rheumatoid arthritis: the

CLASS study: A randomized controlled trial. Celecoxib

Long-term Arthritis Safety Study. Journal of the American
Medical Association. 2000; 284: 1247–55.

194. Lanas A, Garcia-Rodriguez LA, Arroyo MT et al. Risk of

upper gastrointestinal ulcer bleeding associated with

selective COX-2 inhibitors, traditional non-aspirin

NSAIDs, aspirin, and combinations. Gut. 2006; 55:
1731–8.

195. Goldstein JL, Huang B, Amer F, Christopoulos NG. Ulcer

recurrence in high-risk patients receiving

nonsteroidalanti-inflammatory drugs plus low-dose

aspirin: results of a post HOC subanalysis. Clinical
Therapeutics. 2004; 26: 1637–43.

196. Umar A, Boisseau M, Yusup A et al. Interactions between
aspirin and COX-2 inhibitors or NSAIDs in a rat thrombosis

model. Fundamental and Clinical Pharmacology. 2004; 18:
559–63.

197. Hippisley-Cox J, Coupland C. Risk of myocardial infarction

in patients taking cyclo-oxygenase-2 inhibitors or

conventional non-steroidal anti-inflammatory drugs:

population based nested case-control analysis. British
Medical Journal (Clinical research ed.). 2005; 330: 1366.

198. Strand V. Are COX-2 inhibitors preferable to non-selective

non-steroidal anti-inflammatory drugs in patients with

risk of cardiovascular events taking low-dose aspirin?

Lancet. 2007; 370: 2138–51.
�199. Rostom A, Dube C, Wells G et al. Prevention of NSAID-

induced gastroduodenal ulcers. Cochrane Database of
Systematic Reviews. 2002; CD002296.

200. Robinson M, Mills RJ, Euler AR. Ranitidine prevents

duodenal ulcers associated with non-steroidal anti-

inflammatory drug therapy. Alimentary Pharmacology and
Therapeutics. 1991; 5: 143–50.

201. Ehsanullah RS, Page MC, Tildesley G, Wood JR. Prevention

of gastroduodenal damage induced by non-steroidal anti-

inflammatory drugs: controlled trial of ranitidine. British
Medical Journal (Clinical research ed.). 1988; 297:
1017–21.

202. Robinson MG, Griffin Jr JW, Bowers J et al. Effect of
ranitidine on gastroduodenal mucosal damage induced by

Chapter 11 Clinical pharmacology and therapeutics: nonopioids ] 145



nonsteroidal antiinflammatory drugs. Digestive Diseases
and Sciences. 1989; 34: 424–8.

203. Taha AS, Hudson N, Hawkey CJ et al. Famotidine for the

prevention of gastric and duodenal ulcers caused by

nonsteroidal antiinflammatory drugs. New England
Journal of Medicine. 1996; 334: 1435–9.

204. Ekstrom P, Carling L, Wetterhus S et al. Prevention of

peptic ulcer and dyspeptic symptoms with omeprazole in

patients receiving continuous non-steroidal anti-

inflammatory drug therapy. A Nordic multicentre study.

Scandinavian Journal of Gastroenterology. 1996; 31:
753–8.

205. Cullen D, Bardhan KD, Eisner M et al. Primary
gastroduodenal prophylaxis with omeprazole for non-

steroidal anti-inflammatory drug users. Alimentary
Pharmacology and Therapeutics. 1998; 12: 135–40.

206. Agrawal NM, Campbell DR, Safdi MA et al. Superiority of

lansoprazole vs ranitidine in healing nonsteroidal anti-

inflammatory drug-associated gastric ulcers: results of a

double-blind, randomized, multicenter study. NSAID-

Associated Gastric Ulcer Study Group. Archives of Internal
Medicine. 2000; 160: 1455–61.

207. Goldstein JL, Johanson JF, Suchower LJ, Brown KA. Healing

of gastric ulcers with esomeprazole versus ranitidine in

patients who continued to receive NSAID therapy: a

randomized trial. American Journal of Gastroenterology.
2005; 100: 2650–7.

208. Yeomans ND, Svedberg LE, Naesdal J. Is ranitidine therapy

sufficient for healing peptic ulcers associated with non-

steroidal anti-inflammatory drug use? International
Journal of Clinical Practice. 2006; 60: 1401–7.

209. Hawkey CJ, Karrasch JA, Szczepanski L et al. Omeprazole
compared with misoprostol for ulcers associated with

nonsteroidal antiinflammatory drugs. Omeprazole versus

Misoprostol for NSAID-induced Ulcer Management

(OMNIUM) Study Group. New England Journal of
Medicine. 1998; 338: 727–34.

210. Lai KC, Lam SK, Chu KM et al. Lansoprazole reduces ulcer

relapse after eradication of Helicobacter pylori in

nonsteroidal anti-inflammatory drug users – a randomized

trial. Alimentary Pharmacology and Therapeutics. 2003;
18: 829–36.

211. Vonkeman HE, Fernandes RW, Van der Palen J et al.
Proton-pump inhibitors are associated with a reduced risk

for bleeding and perforated gastroduodenal ulcers

attributable to non-steroidal anti-inflammatory drugs: a

nested case-control study. Arthritis Research and Therapy.
2007; 9: R52.

�212. Silverstein FE, Graham DY, Senior JR et al. Misoprostol

reduces serious gastrointestinal complications in patients

with rheumatoid arthritis receiving nonsteroidal anti-

inflammatory drugs. A randomized, double-blind, placebo-

controlled trial. Annals of Internal Medicine. 1995; 123:
241–9.

�213. Graham DY, Agrawal NM, Campbell DR et al. Ulcer
prevention in long-term users of nonsteroidal anti-

inflammatory drugs: results of a double-blind, randomized,

multicenter, active- and placebo-controlled study of

misoprostol vs lansoprazole. Archives of Internal Medicine.
2002; 162: 169–75.

214. Yilmaz S, Bayan K, Dursun M et al. Does adding
misoprostol to standard intravenous proton pump

inhibitor protocol improve the outcome of aspirin/NSAID-

induced upper gastrointestinal bleeding? a randomized

prospective study. Digestive Diseases and Sciences. 2007;
52: 110–8.

215. Agrawal NM, Roth S, Graham DY et al. Misoprostol

compared with sucralfate in the prevention of

nonsteroidal anti-inflammatory drug-induced gastric

ulcer. A randomized, controlled trial. Annals of Internal
Medicine. 1991; 115: 195–200.

216. Lanas A, Bajador E, Serrano P et al. Nitrovasodilators, low-
dose aspirin, other nonsteroidal antiinflammatory drugs,

and the risk of upper gastrointestinal bleeding. New
England Journal of Medicine. 2000; 343: 834–9.

217. Qvigstad G, Hatlen-Rebhan P, Brenna E, Waldum HL.

Capsule endoscopy in clinical routine in patients with

suspected disease of the small intestine: a 2-year

prospective study. Scandinavian Journal of
Gastroenterology. 2006; 41: 614–8.

218. Bjarnason I, Zanelli G, Prouse P et al. Effect of non-
steroidal anti-inflammatory drugs on the human small

intestine. Drugs. 1986; 32: 35–41.
219. Bjarnason I, Zanelli G, Prouse P et al. Blood and protein

loss via small-intestinal inflammation induced by non-

steroidal anti-inflammatory drugs. Lancet. 1987; 2: 711–4.
220. Bjarnason I, Price AB, Zanelli G et al. Clinicopathological

features of nonsteroidal antiinflammatory drug-induced

small intestinal strictures. Gastroenterology. 1988; 94:
1070–4.

221. de Sousa JB, Soares EG, Aprilli F. Effects of diclofenac

sodium on intestinal anastomotic healing. Experimental

study on the small intestine of rabbits. Diseases of the
Colon and Rectum. 1991; 34: 613–7.

�222. Adebayo D, Bjarnason I. Is non-steroidal anti-inflammaory

drug (NSAID) enteropathy clinically more important than

NSAID gastropathy? Postgraduate Medical Journal. 2006;
82: 186–91.

�223. Maiden L, Thjodleifsson B, Theodors A et al. A quantitative

analysis of NSAID-induced small bowel pathology by

capsule enteroscopy. Gastroenterology. 2005; 128:
1172–8.

224. Graham DY, Opekun AR, Willingham FF, Qureshi WA.

Visible small-intestinal mucosal injury in chronic NSAID

users. Clinical Gastroenterology and Hepatology. 2005; 3:
55–9.

225. Tanaka A, Hase S, Miyazawa T, Takeuchi K. Up-regulation

of cyclooxygenase-2 by inhibition of cyclooxygenase-1: a

key to nonsteroidal anti-inflammatory drug-induced

intestinal damage. Journal of Pharmacology and
Experimental Therapeutics. 2002; 300: 754–61.

226. Hotz-Behofsits CM, Walley MJ, Simpson R, Bjarnason IT.

COX-1, COX-2 and the topical effect in NSAID-induced

enteropathy. Inflammopharmacology. 2003; 11: 363–70.

146 ] PART II DRUG THERAPIES FOR CANCER PAIN



227. Fortun PJ, Hawkey CJ. Nonsteroidal antiinflammatory

drugs and the small intestine. Current Opinion in
Gastroenterology. 2005; 21: 169–75.

228. Hagiwara M, Kataoka K, Arimochi H et al. Role of

unbalanced growth of gram-negative bacteria in ileal

ulcer formation in rats treated with a nonsteroidal anti-

inflammatory drug. Journal of Medical Investigation.
2004; 51: 43–51.

229. Dalby AB, Frank DN, St Amand AL et al. Culture-
independent analysis of indomethacin-induced

alterations in the rat gastrointestinal microbiota.

Applied and Environmental Microbiology. 2006; 72:
6707–15.

230. Bjarnason I, Fehilly B, Smethurst P et al. Importance of

local versus systemic effects of non-steroidal anti-

inflammatory drugs in increasing small intestinal

permeability in man. Gut. 1991; 32: 275–7.
231. Reuter BK, Davies NM, Wallace JL. Nonsteroidal anti-

inflammatory drug enteropathy in rats: role of

permeability, bacteria, and enterohepatic circulation.

Gastroenterology. 1997; 112: 109–17.
232. Beck WS, Schneider HT, Dietzel K et al. Gastrointestinal

ulcerations induced by anti-inflammatory drugs in rats.

Physicochemical and biochemical factors involved.

Archives of Toxicology. 1990; 64: 210–7.
233. Jacob M, Foster R, Sigthorsson G et al. Role of bile in

pathogenesis of indomethacin-induced enteropathy.

Archives of Toxicology. 2007; 81: 291–8.
234. Lloyd-Still JD, Beno DW, Uhing MR et al. Ursodeoxycholic

acid ameliorates ibuprofen-induced enteropathy in the

rat. Journal of Pediatric Gastroenterology and Nutrition.
2001; 32: 270–3.

235. Hatazawa R, Ohno R, Tanigami M et al. Roles of
endogenous prostaglandins and cyclooxygenase isozymes

in healing of indomethacin-induced small intestinal

lesions in rats. Journal of Pharmacology and Experimental
Therapeutics. 2006; 318: 691–9.

�236. Fortun PJ, Hawkey CJ. Nonsteroidal antiinflammatory

drugs and the small intestine. Current Opinion in
Gastroenterology. 2007; 23: 134–41.

237. Haque S, Haswell JE, Dreznick JT, West AB. A cecal

diaphragm associated with the use of nonsteroidal anti-

inflammatory drugs. Journal of Clinical Gastroenterology.
1992; 15: 332–5.

238. Hawkey CJ. NSAIDs, coxibs, and the intestine. Journal of
Cardiovascular Pharmacology. 2006; 47: S72–5.

239. Takeuchi K, Smale S, Premchand P et al. Prevalence and

mechanism of nonsteroidal anti-inflammatory drug-

induced clinical relapse in patients with inflammatory

bowel disease. Clinical Gastroenterology and Hepatology.
2006; 4: 196–202.

240. Manfredini R, Ricci L, Giganti M et al. An uncommon case

of fluid retention simulating a congestive heart failure

after aspirin consumption. American Journal of the
Medical Sciences. 2000; 320: 72–4.

241. Pope JE, Anderson JJ, Felson DT. A meta-analysis of the

effects of nonsteroidal anti-inflammatory drugs on blood

pressure. Archives of Internal Medicine. 1993; 153:
477–84.

242. Johnson AG, Nguyen TV, Day RO. Do nonsteroidal anti-

inflammatory drugs affect blood pressure? A meta-

analysis. Annals of Internal Medicine. 1994; 121:
289–300.

243. Krum H, Aw TJ, Liew D, Haas S. Blood pressure effects of

COX-2 inhibitors. Journal of Cardiovascular Pharmacology.
2006; 47: S43–8.

244. Aw TJ, Haas SJ, Liew D, Krum H. Meta-analysis of

cyclooxygenase-2 inhibitors and their effects on blood

pressure. Archives of Internal Medicine. 2005; 165:
490–6.

245. Schwartzman M, D’Agati V. Spontaneous relapse of

naproxen-related nephrotic syndrome. American Journal
of Medicine. 1987; 82: 329–32.

246. AlperJr AB, Meleg-Smith S, Krane NK. Nephrotic syndrome

and interstitial nephritis associated with celecoxib.

American Journal of Kidney Diseases. 2002; 40: 1086–90.
247. Radford Jr MG, Holley KE, Grande JP et al. Reversible

membranous nephropathy associated with the use of

nonsteroidal anti-inflammatory drugs. Journal of the
American Medical Association. 1996; 276: 466–9.

248. Perneger TV, Whelton PK, Klag MJ. Risk of kidney failure

associated with the use of acetaminophen, aspirin, and

nonsteroidal antiinflammatory drugs. New England
Journal of Medicine. 1994; 331: 1675–9.

249. Mihatsch MJ, Khanlari B, Brunner FP. Obituary to analgesic

nephropathy – an autopsy study. Nephrology, Dialysis,
Transplantation. 2006; 21: 3139–45.

�250. Delzell E, Shapiro S. A review of epidemiologic studies of

nonnarcotic analgesics and chronic renal disease.

Medicine (Baltimore). 1998; 77: 102–21.
�251. Harris RC. COX-2 and the kidney. Journal of

Cardiovascular Pharmacology. 2006; 47: S37–42.
252. Baraldi A, Ballestri M, Rapana R et al. Acute renal failure

of medical type in an elderly population. Nephrology,
Dialysis, Transplantation. 1998; 13: 25–9.

253. Horackova M, Charvat J, Hasa J et al. Life-threatening
renal failure caused by vasomotor nephropathy associated

with nonsteroidal anti-inflammatory drugs. International
Journal of Clinical Pharmacology Research. 2004; 24:
117–22.

254. Evans JM, McGregor E, McMahon AD et al. Non-steroidal
anti-inflammatory drugs and hospitalization for acute

renal failure. Quarterly Journal of Medicine. 1995; 88:
551–7.

255. Huerta C, Castellsague J, Varas-Lorenzo C, Garcia

Rodriguez LA. Nonsteroidal anti-inflammatory drugs and

risk of ARF in the general population. American Journal of
Kidney Diseases. 2005; 45: 531–9.

256. Griffin MR, Yared A, Ray WA. Nonsteroidal

antiinflammatory drugs and acute renal failure in elderly

persons. American Journal of Epidemiology. 2000; 151:
488–96.

257. Ulinski T, Guigonis V, Dunan O, Bensman A. Acute

renal failure after treatment with non-steroidal

Chapter 11 Clinical pharmacology and therapeutics: nonopioids ] 147



anti-inflammatory drugs. European Journal of Pediatrics.
2004; 163: 148–50.

258. Esteve JB, Launay-Vacher V, Brocheriou I et al. COX-2
inhibitors and acute interstitial nephritis: case report and

review of the literature. Clinical Nephrology. 2005; 63:
385–9.

259. Schwarz A, Krause PH, Kunzendorf U et al. The outcome of
acute interstitial nephritis: risk factors for the transition

from acute to chronic interstitial nephritis. Clinical
Nephrology. 2000; 54: 179–90.

260. Clarkson MR, Giblin L, O’Connell FP et al. Acute interstitial
nephritis: clinical features and response to corticosteroid

therapy. Nephrology, Dialysis, Transplantation. 2004; 19:
2778–83.

261. Catella-Lawson F. Vascular biology of thrombosis:

platelet-vessel wall interactions and aspirin effects.

Neurology. 2001; 57: S5–7.
262. Helin-Salmivaara A, Virtanen A, Vesalainen R et al. NSAID

use and the risk of hospitalization for first myocardial

infarction in the general population: a nationwide case-

control study from Finland. European Heart Journal. 2006;
27: 1657–63.

263. Huang WF, Hsiao FY, Tsai YW et al. Cardiovascular events
associated with long-term use of celecoxib, rofecoxib and

meloxicam in Taiwan: an observational study. Drug Safety.
2006; 29: 261–72.

�264. McGettigan P, Henry D. Cardiovascular risk and inhibition

of cyclooxygenase: a systematic review of the

observational studies of selective and nonselective

inhibitors of cyclooxygenase 2. Journal of the American
Medical Association. 2006; 296: 1633–44.

�265. Kearney PM, Baigent C, Godwin J et al. Do selective cyclo-
oxygenase-2 inhibitors and traditional non-steroidal anti-

inflammatory drugs increase the risk of atherothrombosis?

Meta-analysis of randomised trials. British Medical
Journal (Clinical research ed.). 2006; 332: 1302–8.

�266. Singh G, Wu O, Langhorne P, Madhok R. Risk of acute

myocardial infarction with non-selective non-steroidal

anti-inflammatory drugs: a meta-analysis. Arthritis
Research and Therapy. 2006; 8: R153.

267. Merck & Co I. Response to Article by Juni et al. Published
in The Lancet on Nov. 5. Lancet. 2004 Last updated: 5 Nov

2004; cited January 2008. Available from:

www.merck.com/statement_2004_1105/lancet.pdf.

268. Merck & Co I. An open letter from Merck. Whitehouse

Station, NJ; 2006. Updated 26 June 2006; cited 29 Dec

2006. Available from: www.merck.com/newsroom/vioxx/

pdf/Open_Letter_Concerning_VIOXX_June_26_2006.pdf.

�269. Bresalier RS, Sandler RS, Quan H et al. Cardiovascular
events associated with rofecoxib in a colorectal adenoma

chemoprevention trial. New England Journal of Medicine.
2005; 17: 1092–102.

270. Solomon DH, Avorn J, Sturmer T et al. Cardiovascular
outcomes in new users of coxibs and nonsteroidal

antiinflammatory drugs: high-risk subgroups and time

course of risk. Arthritis and Rheumatism. 2006; 54:
1378–89.

271. Velentgas P, West W, Cannuscio CC, Watson DJ, Walker

AM. Cardiovascular risk of selective cyclooxygenase-2

inhibitors and other non-aspirin non-steroidal anti-

inflammatory medications. Pharmacoepidemiology and
Drug Safety. 2006; 15: 641–52.

�272. Lagakos SW. Time-to-event analyses for long-term

treatments – the APPROVe trial. New England Journal of
Medicine. 2006; 355: 113–7.

�273. White WB, West CR, Borer JS et al. Risk of cardiovascular
events in patients receiving celecoxib: a meta-analysis of

randomized clinical trials. American Journal of Cardiology.
2007; 99: 91–8.

274. Motsko SP, Rascati KL, Busti AJ et al. Temporal
relationship between use of NSAIDs, including selective

COX-2 inhibitors, and cardiovascular risk. Drug Safety.
2006; 29: 621–32.

275. Andersohn F, Suissa S, Garbe E. Use of first- and second-

generation cyclooxygenase-2-selective nonsteroidal

antiinflammatory drugs and risk of acute myocardial

infarction. Circulation. 2006; 113: 1950–7.
276. Gislason GH, Jacobsen S, Rasmussen JN et al. Risk of death

or reinfarction associated with the use of selective

cyclooxygenase-2 inhibitors and nonselective nonsteroidal

antiinflammatory drugs after acute myocardial infarction.

Circulation. 2006; 113: 2906–13.
277. Brophy J, Levesques L, Zhang B. The coronary risk of

cyclooxygenase-2 (cox-2) inhibitors in subjects with a

previous myocardial infarction. Heart. 2007; 93:
189–94.

278. White WB, Strand V, Roberts R, Whelton A. Effects of the

cyclooxygenase-2 specific inhibitor valdecoxib versus

nonsteroidal antiinflammatory agents and placebo on

cardiovascular thrombotic events in patients with

arthritis. American Journal of Therapeutics. 2004; 11:
244–50.

279. Nussmeier NA, Whelton AA, Brown MT et al.
Complications of the COX-2 inhibitors parecoxib and

valdecoxib after cardiac surgery. New England Journal of
Medicine. 2005; 352: 1081–91.

280. Aldington S, Shirtcliffe P, Weatherall M, Beasley R.

Systematic review and meta-analysis of the risk of major

cardiovascular events with etoricoxib therapy. New
Zealand Medical Journal. 2005; 118: U1684.

281. Farkouh ME, Kirshner H, Harrington RA et al. Comparison
of lumiracoxib with naproxen and ibuprofen in the

Therapeutic Arthritis Research and Gastrointestinal Event

Trial (TARGET), cardiovascular outcomes: randomised

controlled trial. Lancet. 2004; 364: 675–84.
282. Matchaba P, Gitton X, Krammer G et al. Cardiovascular

safety of lumiracoxib: a meta-analysis of all randomized

controlled trials4or = 1 week and up to 1 year in

duration of patients with osteoarthritis and rheumatoid

arthritis. Clinical Therapeutics. 2005; 27: 1196–214.
283. Schneeweiss S, Solomon DH, Wang PS et al. Simultaneous

assessment of short-term gastrointestinal benefits and

cardiovascular risks of selective cyclooxygenase 2

inhibitors and nonselective nonsteroidal antiinflammatory

148 ] PART II DRUG THERAPIES FOR CANCER PAIN

www.merck.com/statement_2004_1105/lancet.pdf
www.merck.com/newsroom/vioxx/pdf/Open_Letter_Concerning_VIOXX_June_26_2006.pdf
www.merck.com/newsroom/vioxx/pdf/Open_Letter_Concerning_VIOXX_June_26_2006.pdf


drugs: an instrumental variable analysis. Arthritis and
Rheumatism. 2006; 54: 3390–8.

284. Garcia Rodriguez L, Gonzalez-Perez A. Long-term use of

non-steroidal anti-inflammatory drugs and the risk of

myocardial infarction in the general population. BMC
Medicine. 2005; 3: 17.

285. Rahme E, Nedjar H. Risks and benefits of COX-2 inhibitors

vs non-selective NSAIDs: does their cardiovascular risk

exceed their gastrointestinal benefit? A retrospective

cohort study. Rheumatology (Oxford, England). 2007; 46:
435–8.

286. Hernandez-Diaz S, Varas-Lorenzo C, Garcia Rodriguez LA.

Non-steroidal antiinflammatory drugs and the risk of

acute myocardial infarction. Basic and Clinical
Pharmacology and Toxicology. 2006; 98: 266–74.

287. Varas-Lorenzo C, Maguire A, Castellsague J, Perez-

Gutthann S. Quantitative assessment of the

gastrointestinal and cardiovascular risk-benefit of

celecoxib compared to individual NSAIDs at the

population level. Pharmacoepidemiology and Drug Safety.
2007; 16: 366–76.

�288. Antman EM, Bennett JS, Daugherty A et al. Use of

nonsteroidal antiinflammatory drugs: an update for

clinicians: a scientific statement from the American Heart

Association. Circulation. 2007; 115: 1634–42.
289. Walley M, Hotz-Behofsits C, Simpson R, Bjarnason I. Nitric

oxide: potential role for reducing gastro-enteropathy.

Inflammopharmacology. 2003; 11: 429–36.
290. Provost P, Lam JY, Lacoste L et al. Endothelium-derived

nitric oxide attenuates neutrophil adhesion to

endothelium under arterial flow conditions.

Arteriosclerosis and Thrombosis. 1994; 14: 331–5.
291. Cirino G, Wheeler-Jones CP, Wallace JL et al. Inhibition of

inducible nitric oxide synthase expression by novel

nonsteroidal anti-inflammatory derivatives with

gastrointestinal-sparing properties. British Journal of
Pharmacology. 1996; 117: 1421–6.

292. Schnitzer TJ, Kivitz AJ, Lipetz RS et al. Comparison of the

COX-inhibiting nitric oxide donator AZD3582 and

rofecoxib in treating the signs and symptoms of

osteoarthritis of the knee. Arthritis and Rheumatism.
2005; 53: 827–37.

293. Muscara MN, Wallace JL. COX-inhibiting nitric oxide

donors (CINODs): potential benefits on cardiovascular and

renal function. Cardiovascular and Hematological Agents
in Medicinal Chemistry. 2006; 4: 155–64.

294. Hoogstraate J, Andersson LI, Berge OG et al. COX-
inhibiting nitric oxide donators (CINODs) – a new

paradigm in the treatment of pain and inflammation.

Inflammopharmacology. 2003; 11: 423–8.
295. Whittle BJ. Nitric oxide and the gut injury induced by non-

steroidal anti-inflammatory drugs.

Inflammopharmacology. 2003; 11: 415–22.
296. Hawkey CJ, Jones JI, Atherton CT et al. Gastrointestinal

safety of AZD3582, a cyclooxygenase inhibiting nitric

oxide donator: proof of concept study in humans. Gut.
2003; 52: 1537–42.

297. Astra-Zeneca Press Office. ASTRAZENECA research update

on AZD3582. 2003. Updated 2003; cited June 29, 2007.

Available from: http://www.astrazeneca.com/pressrelease/

476.aspx.

�298. Lohmander LS, McKeith D, Svensson O et al. A randomised,

placebo controlled, comparative trial of the

gastrointestinal safety and efficacy of AZD3582 versus

naproxen in osteoarthritis. Annals of the Rheumatic
Diseases. 2005; 64: 449–56.

299. Astra Zeneca. Annual Report and Form 20-F Information

2003. London: Astra Zeneca; 2005 Contract No.:

Document Number. Available from:

www.astrazeneca.com/article/503063.aspx.

�300. Anonymous. Naproxcinod: AZD 3582, HCT 3012, naproxen

nitroxybutylester, nitronaproxen, NO-naproxen. Drugs in
R&D. 2007; 8: 255–8.

301. Fiorucci S, Distrutti E, Mencarelli A et al. Evidence that 5-
lipoxygenase and acetylated cyclooxygenase 2-derived

eicosanoids regulate leukocyte-endothelial adherence in

response to aspirin. British Journal of Pharmacology. 2003;
139: 1351–9.

302. Moreau M, Daminet S, Martel-Pelletier J et al. Superiority
of the gastroduodenal safety profile of licofelone over

rofecoxib, a COX-2 selective inhibitor, in dogs. Journal of
veterinary pharmacology and therapeutics. 2005; 28:
81–6.

303. Fischer L, Hornig M, Pergola C et al. The molecular

mechanism of the inhibition by licofelone of the

biosynthesis of 5-lipoxygenase products. British Journal of
Pharmacology. 2007; 152: 471–80.

304. Singh VP, Patil CS, Kulkarni SK. Anti-inflammatory

effect of licofelone against various inflammatory

challenges. Fundamental and Clinical Pharmacology.
2006; 20: 65–71.

�305. Kulkarni SK, Singh VP. Licofelone – a novel analgesic and

anti-inflammatory agent. Current Topics in Medicinal
Chemistry. 2007; 7: 251–63.

306. Lajeunesse D, Martel Pelletier J, Fernandes JC et al.
Treatment with licofelone prevents abnormal subchondral

bone cell metabolism in experimental dog osteoarthritis.

Annals of the Rheumatic Diseases. 2004; 63: 78–83.
307. Hernandez MR, Tonda R, Pedreno J et al. Effects on

primary haemostasis of an anti-inflammatory agent with

5-lipoxygenase and cyclooxygenase inhibitory activity.

Journal of Cardiovascular Medicine (Hagerstown, Md.).
2006; 7: 859–65.

308. Vidal C, Gomez-Hernandez A, Sanchez-Galan E et al.
Licofelone, a balanced inhibitor of cyclooxygenase and

5-lipoxygenase, reduces inflammation in a rabbit model of

atherosclerosis. Journal of Pharmacology and
Experimental Therapeutics. 2007; 320: 108–16.

309. Bias P, Buchner A, Klesser B, Laufer S. The gastrointestinal

tolerability of the LOX/COX inhibitor, licofelone, is similar

to placebo and superior to naproxen therapy in healthy

volunteers: results from a randomized, controlled

trial. American Journal of Gastroenterology. 2004; 99:
611–8.

Chapter 11 Clinical pharmacology and therapeutics: nonopioids ] 149

http://www.astrazeneca.com/pressrelease/476.aspx
http://www.astrazeneca.com/pressrelease/476.aspx
www.astrazeneca.com/article/503063.aspx


310. Meyer MC, Rastogi P, Beckett CS, McHowat J.

Phospholipase A2 inhibitors as potential anti-

inflammatory agents. Current Pharmaceutical Design.
2005; 11: 1301–12.

311. Narendra Sharath Chandra JN, Ponnappa KC, Sadashiva CT

et al. Chemistry and structural evaluation of different

phospholipase A2 inhibitors in arachidonic acid pathway

mediated inflammation and snake venom toxicity.

Current Topics in Medicinal Chemistry. 2007; 7:
787–800.

312. Yedgar S, Cohen Y, Shoseyov D. Control of phospholipase

A2 activities for the treatment of inflammatory

conditions. Biochimica et Biophysica Acta. 2006; 1761:
1373–82.

150 ] PART II DRUG THERAPIES FOR CANCER PAIN



12

Clinical pharmacology of opioids: basic
pharmacology

SANGEETA R MEHENDALE AND CHUN-SU YUAN

Introduction 151

Opioid receptors 152

Endogenous opioids 153

Classification of opioid compounds used for analgesia 153

Pharmacological effects of opioids 154

Adverse effects of opioids 156

Therapeutic use of opioids in cancer 157

Summary 163

References 163

KEY LEARNING POINTS

� Opioids mediate pharmacological actions through three

principal types of receptors.
� Most clinically used opioid analgesics are mu-receptor

agonists.
� Moderate to severe cancer pain is effectively treated

with strong opioid agonists.

� Availability of opioid compounds exhibiting a range of

pharmacokinetic and pharmacodynamic properties

enables customizing analgesia for a spectrum of cancer

pain presentations.

INTRODUCTION

Pain in cancer is a cause of significant suffering con-
tributing to reduced functional ability, depression, and
anxiety.1, 2 The causes of cancer-related pain are diverse
and could be classified as those that occur from tumor
growth directly (e.g. tissue infiltration), from treatment
(e.g. surgery, chemotherapy, or radiotherapy), from
conditions associated with disability of cancer (herpes,
pressure sores), and from causes unrelated to cancer or
cancer treatment. In the 1980s, it was estimated that more
than 25 percent of the patients suffering from cancer died
without pain relief.3 Considering the psychological and
social consequences from untreated cancer pain,1 the
alarming proportion of patients with unrelieved pain has

been deemed unacceptable. Today, with the advances in
the understanding of pain management, it is possible to
significantly alleviate pain and suffering with an
improvement in patients’ quality of life. To this effect, the
World Health Organization (WHO) has established
recommendations for management of cancer pain using
various analgesics, in a stepladder fashion, with opioids
forming the mainstay of treatment of moderate to severe
pain.4 Institution of the WHO guidelines has resulted in a
considerable improvement in cancer pain management.

There are, however, several obstacles to achieving
satisfactory relief of cancer pain with opioids. Although
many potent opioid drugs are available, often the doses of
opioid drugs that are necessary to control pain adequately
also cause unacceptable adverse effects.5 The fear of



severe adverse effects of opioids, such as respiratory
depression, tolerance, and addiction, although demon-
strated to be unfounded,6, 7, 8 further adds to the under-
utilization of these potent analgesics. Some of the issues
that compromise the adequacy of pain relief in cancer
patients are significant interpatient variability in respon-
siveness to opioids, occurrence of breakthrough pain,
type of pain with neuropathic pain being harder to treat,
change in the character and intensity of pain due to
progression of disease, and psychological status affecting
the perception of pain.5, 7, 9

Optimizing opioid regimen to provide adequate
analgesia with minimal adverse effects requires an
understanding of the pharmacokinetic and pharmacody-
namic properties of opioid compounds.5 This chapter
focuses on the basic pharmacology of opioid compounds
from the perspective of cancer pain management.

OPIOID RECEPTORS

Opioids mediate their pharmacological actions through
opioid receptors. There are three principal types of opioid
receptors, mu (OP3/MOR/OPRM), delta (OP1/DOR/
OPRD), and kappa (OP2/KOR/OPRK). The cDNAs of the
three major opioid receptors have been cloned, sequenced,
and appear to encode highly similar proteins with a pri-
mary structure typical for G protein-coupled membrane
receptors. In general, mu and delta receptors appear to be
structurally more similar to each other as compared to
kappa receptors.10 Most clinically used opioids are rela-
tively selective for mu receptors. Although other opioid
receptors such as orphanin (ORL-1) have been described
in the past decade, their roles in opioid physiology and in
mediating analgesia are still being defined.11, 12

Receptor-specific actions

The major pharmacological actions for each receptor type
are enumerated. Mu receptor stimulation causes
supraspinal and spinal analgesia, slowed respiration,
nausea, inhibition of gastrointestinal transit, increased
feeding, and increased sedation. Delta receptor stimula-
tion results in similar effects as mu receptor stimulation
such as supraspinal and spinal analgesia, nausea, slowed
gastrointestinal transit, and increased feeding. Delta
receptors also modulate the activity of mu receptors.13, 14,
15, 16 Kappa-receptor stimulation, apart from causing
analgesia, slowed gastrointestinal transit, increased feed-
ing, increased sedation, and diuresis, also results in psy-
chotomimetic effects. Although the common response to
opioid receptor activation (agonist binding) for all three
receptors is analgesia, the mu receptor appears to be
principally responsible for this effect.17, 18

Apart from the beneficial effect of analgesia, some of the
aforementioned effects of opioid-receptor stimulation are

undesirable. Newer, experimental opioid compounds with
affinity to more than one receptor type are being devel-
oped with the goal of optimizing analgesia while mini-
mizing adverse effects, for example, a compound that is a
partial agonist to both the mu and the kappa receptors,
can potentially produce additive analgesia without the
adverse addictive and dysphoric effects.19 Similarly, com-
plementary delta-receptor activation may result in mod-
ulation of the mu-mediated response to produce greater
analgesia and reduced addictive effect.20 Using delta ago-
nists along with mu agonists results in enhancement of
analgesic potency, while using delta antagonists with mu
agonists results in reduced tolerance and physical depen-
dence.13, 14, 15, 16 Coexistence of mu and delta receptors as
complexes or presence of both receptor types in single
neurons in the pain-modulating pathways suggests that
endogenous opioids may operate similarly.21, 22

Subtypes

Subtypes of receptors have been described within each
receptor type such as mu-1, -2, -3; delta-1, -2; and kappa-
1, -2, -3.23, 24, 25, 26 Although pharmacological studies
suggest that opioid receptor subtypes may exist, mol-
ecular cloning has demonstrated only one, not multiple,
cDNA clones for each type of opioid receptor. A proposed
theory is that receptor subtypes are formed by alternative
splicing of the RNA23, 27, 28, 29 from the single gene, by
oligomerization of receptor proteins30 or by other
mechanisms.31 Since most opioid analgesics used clini-
cally are mu agonists, the mu-receptor subtypes have been
researched extensively. Discovery of the multiple mu
opioid receptor subtypes may help explain the wide range
of analgesic response elicited by opioid drugs.26, 27

Distribution

Each major receptor type has a unique anatomical dis-
tribution in the brain, spinal cord, and the periphery,
suggesting that there may be distinct functions associated
with these receptors.32 All three receptors are found
throughout the nervous system, in somatic and visceral
sensory neurons, spinal cord projections and interneurons,
midbrain, and cortex. Apart from the central nervous sys-
tem, the opioid receptors are also found on the peripheral
nerves and on other tissues such as leukocytes, the gastro-
intestinal tract, and the cardiovascular system.33, 34, 35, 36

Action on pain pathway

Analgesic effects of opioids are exerted by their ability to
directly inhibit the ascending transmission of the noci-
ceptive impulses from the dorsal horn in the spinal cord37

and by activating the pain control pathway that begins in
the midbrain and descends to the spinal cord. All the

152 ] PART II DRUG THERAPIES FOR CANCER PAIN



three major types of opioid receptors are found in high
concentrations in the dorsal horn of the spinal cord.
Receptors are also found on the primary afferents that
relay pain sensation to the spinal cord. Opioid agonists
inhibit release of neurotransmitters from the primary
afferents and directly inhibit pain transmission. Thus a
direct analgesic effect of opioids is exerted in the spinal
cord. Opioids also produce analgesia by acting on
supraspinal receptor sites located in the pain-modulating
descending pathways including the rostral ventromedial
medulla (RVM), the locus ceruleus (LC), and the mid-
brain periaqueductal gray (PAG) area.38

Signal transduction

All three receptors, i.e. mu, delta, and kappa, are coupled
via pertussis toxin-sensitive GTP binding proteins. The
opioid agonist binding leads to receptor activation, which
triggers cascading events through GTP binding proteins.
Adenylyl cyclase activity is inhibited which reduces
cAMP-mediated effects. The activation of inwardly rec-
tifying K1 channels results in removal of intracellular K1

leading to a hyperpolarized neuronal cell membrane. In
addition, Ca21 entry into the neuron is limited by sup-
pression of voltage-gated calcium channels. The hyper-
polarized cell membrane and the limited intracellular
Ca21 availability both inhibit neurotransmitter release,
thereby inhibiting pain sensation.37 Other second mes-
sengers, such as mitogen-activated protein kinases and
phospholipase C, are also involved in opioid-mediated
signal transduction.37 It is now known, however, that the
aforementioned events represent only a simplistic view of
a highly complicated, signal transduction, which remains
to be deciphered in its entirety.39

ENDOGENOUS OPIOIDS

Opioid peptides are endogenously produced pre-
dominantly in the central nervous system and the spinal
cord.37 The three distinct families of peptides, endor-
phins, enkephalins, and dynorphins, are natural agonist
ligands for opioid receptors mu, delta, and kappa,
respectively (Table 12.1).35 Each family of opioid peptides
is derived from a distinct precursor molecule, with pro-
opiomelanocortin, proenkephalin, and prodynorphin
being precursors of endorphins, enkephalins, and
dynorphins, respectively. Of the relatively newly dis-
covered endogenous opioid-related peptides, endomor-
phin-1 and -2 are selective, potent mu-receptor agonists
that demonstrate a significant degree of analgesic activ-
ity.42, 43 Endomorphin-1 at equianalgesic doses appears to
cause less severe respiratory depression compared with
other mu agonists,43 suggesting that it may act on specific
mu receptor subtypes.44 Another notable endogenous
peptide orphanin NQ/nociceptin, a ligand to receptor

ORL-1, plays a complex role in producing analgesia and is
being investigated.45

CLASSIFICATION OF OPIOID COMPOUNDS
USED FOR ANALGESIA

The term opioid refers to opium-related compounds and
is broadly used to describe all chemical compounds,
including natural, semisynthetic, and synthetic, which act
on opioid receptors. The most commonly clinically used
opioid, morphine, is a naturally occurring alkaloid pur-
ified from opium, a substance obtained from poppy seeds.

Pure agonists

Opioids that bind to the receptor to produce a potent
biological response are described as pure agonists.

� Alkaloids (also semisynthetic alkaloids):
– phenanthrene derivatives: morphine,

hydromorphone, oxymorphone, oxycodone,
hydrocodone, heroin.

� Synthetic opioids:
– phenylpiperidine derivatives: fentanyl and

congeners, pethidine (meperidine);
– diphenylheptanes: methadone and its congeners;
– morphinans: levorphanol.

Partial agonists

Compounds in this class bind to the receptor with great
affinity; however, the stimulated response is not as potent
as that with a pure agonist. In fact, if administered with a
pure agonist, such a chemical acts as a competitive
antagonist that blocks the effect of a pure agonist.

Table 12.1 Binding characteristics of endogenous peptides.10, 37,

40, 41

Peptides mu Delta kappa

Beta-endorphin 111 111 1

[Leu5]enkephalin 11 111

[Met5]enkephalin 11 111

Dynorphin A 1 11 11

Dynorphin B 1 1 111

Alpha-neoendorphin 1 1 111

Beta-neoendorphin 1 111

Endomorphin-1 111 1

Endomorphin-2 111 11

Orphanin/nociceptin (binds ORL-1 receptor)
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� Semi-synthetic alkaloids:
– phenanthrene derivatives: codeine, dihydrocodeine.

� Synthetic opioids:
– diphenylheptanes: dextropropoxyphene;
– other: tramadol (also exerts analgesic effect by

inhibition of monoamine reuptake).46

Agonist–antagonists

The existence of different types of opioid receptors, i.e.
the mu, delta, and kappa receptors, makes the concept of
an agonist–antagonist possible. These compounds are
agonists to one type of opioid receptor, while an
antagonist to another type. As an example, drugs in this
class antagonize mu receptors, but act as agonists at kappa
receptors.

� Semisynthetic:
– phenanthrene derivatives: nalbuphine;
– thebaine derivatives: buprenorphine.

� Synthetic:
– benzomorphan derivatives: pentazocine, dezocine;
– morphinan derivatives: butorphanol.

Pure antagonists

Compounds in this category bind to opioid receptors, but
do not produce biological activity. Currently, antagonists
in clinical use are:

� synthetic chemicals:
– permeable to the blood–brain barrier: naloxone,

naltrexone, nalmefene (derived from chemical
modification of oxymorphone);

– impermeable to the blood–brain barrier:
methylnaltrexone bromide, alvimopan47, 48 (these
compounds antagonize only the peripheral effects
of opioids, while preserving centrally mediated
analgesia).

PHARMACOLOGICAL EFFECTS OF OPIOIDS

This section describes the general pharmacological effects
of opioids.37 For the most part, the effects produced by
the most commonly used opioid, morphine, are
described.

Central nervous system

ANALGESIA

Opioids induce analgesia while maintaining conscious-
ness and without affecting other sensations. Opioids
reduce both the sensory and the affective components of

pain. When administered for analgesia in therapeutic
doses, other affective responses to pain also improve, with
the subject experiencing less discomfort and distress. The
other important effects associated with analgesia are
euphoria and drowsiness. The clinical effect of morphine
is distinct in the presence and absence of pain. In indi-
viduals without pain, opioid administration sometimes
results in dysphoria and an unpleasant feeling associated
with nausea and vomiting, drowsiness, and reduced
physical and mental activity. A continuous dull aching
pain is more easily treated with morphine. However, with
higher doses, sharp, intermittent pain, such as that
experienced in a colic, may also be treated (however,
morphine itself may induce colic). Although all three
opioid receptors, mu, delta, and kappa, mediate the
analgesic action, the mu receptor agonists are more
commonly available for use in a clinical setting.

Since the analgesic action of opioids is mediated by
receptors present in the central nervous system, the drugs
need to permeate the blood–brain barrier. Morphine and
most clinically used opioids act predominantly on mu-
opioid receptors and do cross the blood–brain barrier.
Delta-opioid agonists are also potent analgesics, however,
most need to be administered intraspinally to allow access
to the sites within central nervous system. Chemical
modifications to delta-opioid agonists have resulted in
improved blood–brain barrier permeability.49, 50 An
added incentive to further develop delta agonists as
analgesic agents for clinical use is their reduced depen-
dence potential compared to mu-receptor agonists.51

AFFECTIVE CHANGES

Effects such as euphoria, tranquility, and other mood
alterations are stimulated by morphine. Dysphoria may be
experienced when opioids are used in the absence of pain.
Dysphoria is also observed with kappa-opioid agonists.

SEDATION

Drowsiness and reduced mentation are common effects of
opioids. Morphine disrupts the REM (rapid eye move-
ment) and the non-REM components of sleep. The
sedative effect is more pronounced in the elderly than in
the younger individuals. There is no associated amnesia.

RESPIRATORY SYSTEM

The direct effect of morphine and morphine-like drugs on
the brainstem respiratory centers results in respiratory
depression. The reduced respiration is characterized by
reduced rate and tidal volume. The mechanism is reduced
responsiveness of respiratory centers to accumulating
carbon dioxide. Respiratory depression occurs rapidly
when more lipophilic opioids are administered.37 This
being said, respiratory depression is not often observed
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with therapeutic doses of morphine and may be observed
with clinical conditions, such as renal dysfunction, that
allow accumulation of active metabolites.7

COUGH

Morphine and related compounds act on the cough
center in the medulla to depress cough. The cough-sup-
pressive activity is independent of the respiratory
depression produced by opioids. The effect of cough
suppression is greatest with compounds such as codeine
and a dextrorotatory compound of levorphanol
(dextromethorphan).

NAUSEA AND VOMITING

Morphine stimulates receptors in the chemoreceptor
trigger zone in the area postrema of the medulla. The
symptoms are very obvious in ambulatory patients with
nausea seen in 40 percent and vomiting in 15 percent of
patients. Morphine increases vestibular sensitivity and
explains the higher incidence of these symptoms in
ambulatory patients. Morphine and other opioids may
stimulate increased feeding at lower doses than those used
for analgesia consistent with the stimulating effect of
endogenous opioids on feeding.52

MIOSIS

Morphine and other opioids produce the classic pinpoint
pupils by an excitatory action on the parasympathetic
nerve innervating the pupil. Tolerance does not develop
to this pharmacological effect. Morphine lowers intra-
ocular tension both in normal and glaucomatous eyes.

NEUROENDOCRINE EFFECTS

Morphine inhibits release of gonadotropin-releasing
hormone, corticotropin-releasing factor, thus decreasing
circulating levels of luteinizing hormone (LH), follicle-
stimulating hormone (FSH), adrenocorticotropic hor-
mone (ACTH), and beta-endorphin, which in turn results
in reduced formation of testosterone and cortisol. Mu-
agonists stimulate release of prolactin, probably via
dopaminergic mechanism. Antidiuretic hormone (ADH)
release is also stimulated. However, chronic use of mu-
agonists results in tolerance to these effects and therefore
may not be bothersome in cancer patients being chroni-
cally treated with opioids.

INCREASED MUSCULAR TONE

An increased tone in the large truncal muscles and other
alterations in muscular activity are observed with opioid

treatment. This effect appears to be mediated through the
central nervous system. Rapid parenteral administration
of highly lipid-soluble agents, such as fentanyl, is known
to cause an increased muscular rigidity and a reduction in
thoracic compliance.37, 53

Cardiovascular system

Morphine produces vasodilation, reduced peripheral
resistance, and reduced sensitivity of baroreflex. This
results in orthostatic hypotension. These effects may be
partly mediated by the released histamine and possible
depression of the vasomotor center. However, the
response of histamine release may not be observed
consistently.54

Gastrointestinal system

STOMACH

Although the direct effect of morphine on parietal cells is
stimulation of acid secretion, in an organism, morphine
treatment causes decreased acid secretion mediated
through increased secretion of somatostatin and a
reduced secretion of acetylcholine.55 Morphine also cau-
ses increased gastric retention and decreased gastric
motility.

SMALL INTESTINE

Morphine increases the resting tone of the intestinal
smooth muscle. The nonpropulsive contractions are also
increased. Morphine reduces biliary, pancreatic, and
intestinal secretions.

LARGE INTESTINE

Similar to small intestine, morphine increases the non-
propulsive contractions and decreases the propulsive
peristaltic waves leading to increased transit time in the
gut. These effects then lead to constipation.

BILIARY TRACT

Morphine causes constriction of sphincter of Oddi and an
increased pressure in the common bile duct.

Renal system

Mu agonists in high doses reduce urine formation by
reducing renal plasma flow caused by reduced blood pres-
sure. Increased tone of bladder and ureteral muscle is also
observed. This pharmacological action may lead to urinary
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retention. Kappa agonists on the other hand appear to cause
a diuretic effect. The action of opioids on renal function is
complex as opioids also stimulate release of ADH.56

Skin

Morphine in therapeutic doses causes cutaneous vasodi-
lation, especially in the face, neck, and the upper thorax.
The sweating and pruritus associated with systemic
morphine administration is partly attributable to the
accompanying histamine release. Pruritus is a more
common occurrence with intraspinal opioid administra-
tion compared to that with systemic administration.

Immune system

Overall, the effects of morphine and opioids on the
immune system may be described as suppressive. Not all
opioids cause immunosuppression.57, 58, 59 The mechan-
ism of this action is not very clear and may be mediated
by the effects of morphine on the sympathetic nervous
system and the hypothalamopituitary axis. Although
administering opioids to cancer patients may seem
harmful due to the effects on immunity, it is the untreated
pain that may actually cause more immunosuppression.60

It is also important to note that immunosuppression is
more of an issue with acute administration rather than
chronic administration, probably due to tolerance to the
effect.57

ADVERSE EFFECTS OF OPIOIDS

The common adverse effects of opioids include con-
stipation, sedation, nausea, vomiting, dry mouth, and
myoclonus. Other less frequent adverse effects, never-
theless bothersome, include symptoms like delirium,
confusion, weakness, flushing, sweating, urinary hesi-
tancy, disturbed sleep, hyperalgesia, and dysphoria.37, 61

The pathophysiology and the management of several of
these effects are discussed in detail in Chapter 14, Clinical
pharmacology of opiods: adverse effects of opioids.

Specific adverse effects with long-term opioid use are
tolerance, physical dependence, and addiction. Fear of
experiencing these adverse effects, in both the healthcare
workers and the patients, often leads to undertreatment of
malignant pain.62 Approaching the management of can-
cer pain with the knowledge of the clinical relevance and
implications of these effects will result in optimal use of
opioids and prevent unnecessary pain and suffering.

Tolerance

Tolerance is a commonly observed physiological effect
associated with prolonged opioid use. It is defined as a

state of adaptation in which exposure to opioids induce
changes that result in a diminution of one or more of the
medication’s effects over time.63 Tolerance is thus char-
acterized by a shortened duration of action, a higher-dose
requirement for the same intensity of a pharmacologic
effect, and a significant increase in the lethal dose.64

The degree of tolerance differs for different pharma-
cological effects of morphine and may suggest involve-
ment of different mu-receptor subtypes.25, 65 Tolerance
develops to effects such as analgesia, respiratory depres-
sion, nausea, vomiting, antidiuresis, sedation, and
euphoria, while it does not develop to effects such as
constipation and miosis.65 Tolerance to respiratory
depression develops rapidly and also is reversed rapidly.
Patients who have been medicated with opioids on a
chronic basis almost never experience respiratory
depression.7 Tolerance to the analgesic effect of a mu-
receptor agonist is encountered occasionally in spite of
escalating the agonist dose. Switching treatment to a dif-
ferent mu-receptor agonist in such a situation is shown to
restore analgesia even at lower doses, suggesting that
tolerance between various mu-receptor agonists is
incomplete. The phenomenon of incomplete cross-toler-
ance may be explained by the binding of various mu-
receptor agonists only to specific mu-receptor subtypes.25,
26, 27, 65

Mechanisms such as mu receptor down-regulation,
cAMP system up-regulation, and uncoupling of mu
receptor with the second messenger systems have been
proposed to lead to opioid tolerance.66, 67 Other
mechanisms, such as activation of delta receptor and
N-methyl-D-aspartic acid (NMDA) receptor, and nitric
oxide release, also induce opioid tolerance.20, 68

Development of tolerance to analgesia has not been
described as a major problem with chronic opioid use in
cancer patients.8, 69 Very often, adequate analgesia is
maintained over prolonged periods without a significant
change in dose. Some of the more common causes that
result in inadequate analgesic effects of an established
opioid dose include disease progression and psychological
causes, rather than tolerance development.64 If, however,
tolerance is determined to be the cause of inadequate
analgesia, it should be managed by either increasing the
opioid dose or by changing to a different opioid (opioid
switching).

Physical dependence

Physical dependence due to repeated opioid use is defined
as a state of adaptation that is manifested as a withdrawal
syndrome that can be produced by abrupt cessation, rapid
dose reduction, decreasing blood level of the opioids,
and/or administration of an antagonist.63 The withdrawal
syndrome is characterized by increased pain sensi-
tivity, irritability, dysphoria, anxiety, and insomnia.
The mechanism of this phenomenon is not clearly
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understood, but may be mediated by a rebound increase
in cyclic AMP and increased activity of adenyly cyclase.70

In cancer patients who achieve pain relief by other
nonpharmacological modalities and eventually reduce or
discontinue opioids, the dose can be systematically
reduced gradually to prevent experience of withdrawal
symptoms.71 A supervised management of the opioid
discontinuation should preclude the phenomenon of
withdrawal. Physical dependence should be of little con-
cern in terminal cancer patients. Thus, the concern of
developing opioid dependence should not interfere with
opioid use for analgesia in cancer patients.

Addiction

Addiction is defined as a primary, chronic, neurobiologic
disease, with genetic, psychosocial, and environmental
factors influencing its development and manifestations.
Addiction to opioids results from chronic opioid use and
is characterized by one or more of the following: impaired
control over medication use, compulsive use, continued
use despite harm, and craving.63 Addiction appears to be
mediated by pathological mechanisms distinct from those
of tolerance and dependence, which are physiological
effects. Addiction in cancer patients being chronically
treated with opioids is extremely rare, reported to be
between 0 to 8 percent, and the fear of opioid addiction
should not impede opioid use for cancer pain relief.8, 72

THERAPEUTIC USE OF OPIOIDS IN CANCER

Mild to moderate pain

As per the recommendations by the WHO, weaker
opioids (step 2) such as codeine, dihydrocodeine, dex-
tropropoxyphene, and tramadol, are used in combination
with nonopioid analgesics for mild to moderate pain.

CODEINE

Codeine is a naturally found alkaloid of opium with mu-
receptor affinity, although the agonistic activity is sig-
nificantly lower than morphine. Codeine also acts as an
agonist at the delta and kappa receptors.

Pharmacokinetics

Codeine is metabolized in the liver by cytochrome P450
enzyme CYP2D6, with 6–15 percent being bio-
transformed to morphine.37 When administered orally at
30–60mg, the duration of analgesic action is four to six
hours. The plasma half-life is short at two to four hours.
Thus, using codeine for analgesia requires consuming it
three to four times times a day.

Pharmacodynamics

The analgesic activity of codeine is dependent on its
biotransformation to morphine. Genetic polymorphisms
for the metabolizing enzyme, CYP2D6, results in inability
to produce analgesic effect with codeine and is seen in 10
percent of the Caucasian population.73 Codeine also has
antitussive activity, which may involve distinct receptors
that bind codeine itself.

Side effects

Codeine commonly produces side effects such as con-
stipation, nausea, vomiting, and drowsiness. Other less
common effects such as tachycardia, hypotension, light-
headedness, and urinary retention are also observed. In
therapeutic doses, it is less likely to produce adverse
effects compared to morphine, however.

Routes of administration/formulations

Codeine is available as oral medication in combination
with ibuprofen and paracetamol (acetaminophen).

Use in cancer pain

Codeine is used only for mild cancer pain as its analgesic
action on mu receptors is significantly weaker than that of
morphine.37

TRAMADOL

Tramadol is a synthetic analog of codeine, a weak mu-
receptor agonist (affinity 1/6000 that of morphine), and a
weaker agonist for delta and kappa receptor. It is distinct
from other mu-receptor agonists in that it also inhibits
the reuptake of serotonin and norepinephrine, thereby
enhancing the activity of descending inhibitory pain
pathway and inhibiting transmission of painful stimuli in
the dorsal horn of spinal cord.46 Thus, tramadol-induced
analgesia is not completely reversible by naloxone.

Pharmacokinetics

Tramadol is 68 percent bioavailable after oral adminis-
tration.74 It is metabolized by the liver and mostly
excreted by the kidney. Similar to codeine, cytochrome
P450 enzyme CYP2D6 enzyme is required for the bio-
transformation of tramadol to its active metabolite
M1(O-desmethyltramadol).75 The duration of analgesia is
about six hours. The elimination half-life is six hours,
which increases with hepatic and renal insufficiency.

Pharmacodynamics

Tramadol produces mild analgesia, as it is a partial ago-
nist. The O-demethylated metabolite, M1, is two to four
times potent as the parent drug.37, 76

Side effects

Commonly observed side effects with tramadol use are
nausea, vomiting, dizziness, dry mouth, sedation,
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headache, and orthostatic hypotension. Respiratory
depression occurs less frequently than that experienced
with equianalgesic morphine dose, except when admi-
nistered in renal failure. Also, constipation is less than
that seen with equianalgesic dose of codeine. Tramadol
can cause seizures, especially in patients with predisposing
conditions.

Routes of administration/formulations

Tramadol is available as capsules, soluble tablets, suppo-
sitories, and intramuscular and intravenous injections in
the USA. The usual oral dose is 50–100mg per four to six
hours in adults. The maximum recommended daily dose
is 400mg. Extended release formulations are also available
in USA and some European countries.77, 78

Use in cancer pain

Tramadol is used in step 2 of the analgesic ladder treating
only mild–moderate pain. It is sometimes effective in
treating severe pain.77, 79 Tramadol forms an alternative
for patients who experience bothersome side effects of
opioids, such as sedation and constipation.77 Addition-
ally, it is determined to have minimum physical depen-
dence and abuse potential compared to other opioids.80 It
is also useful in treating neuropathic pain.81

Moderate to severe pain

According to the WHO guidelines, strong opioids (step 3)
are used to treat pain of high intensity, which does not
respond to nonopioid or weak opioid drugs or their
combinations.

MORPHINE

Morphine is considered the prototype opioid drug to
which other opioid drugs are compared and is the most
commonly used opioid. It is a naturally occurring alkaloid
extracted from poppy seeds. Morphine is a potent mu-
receptor agonist with low kappa-receptor binding and
extremely low delta-receptor binding.37

Pharmacokinetics

Morphine is readily absorbed from the gastrointestinal
tract. The bioavailability of morphine after oral admin-
istration is approximately 25 percent due to its high first-
pass metabolism. The onset of analgesic activity after an
oral administration is observed at one hour, with the
duration of action at four to five hours. The onset of
action after a parenteral administration is observed by
15–30 minutes, while the peak effect is observed at 45–90
minutes. The elimination half-life of morphine is 1.7–4.5
hours with normal renal function. Morphine does not
permeate the blood–brain barrier easily, due to its
hydrophilicity, its presence in an ionized form at a

physiological pH, and its protein binding. However, to
achieve an analgesic effect, an adequate cerebrospinal
fluid (CSF) morphine concentration must be reached.
Thus, slower transport across the blood–brain barrier
may be responsible for the delay in action observed even
with a parenteral morphine administration. When
administered intrathecally, delayed side effects may be
observed because morphine, unlike some highly lipophilic
opioid compounds, is not absorbed locally in the nervous
tissue. The delayed effects of morphine on supraspinal
respiratory centers may be observed even 24 hours fol-
lowing intrathecal administration.

Morphine is metabolized in the liver and in the
extrahepatic tissues like the kidneys mainly through glu-
curonization. About 75–85 percent of morphine is con-
verted to morphine-3-glucuronide and about 5–10
percent is converted to morphine-6-glucuronide. Mor-
phine is rapidly conjugated as suggested by a ten-fold
increase in morphine conjugates compared to the
unchanged compound within 90 minutes of administra-
tion. Other metabolites are by-products of N-demethy-
lation and N-dealkylation. The glucuronide metabolites
are predominantly excreted by kidneys and therefore may
accumulate in patients with renal disease and may have
prolonged adverse effects.82 About 10 percent of meta-
bolites are excreted in the feces. Of the two major
pharmacologically active metabolites, morphine-6-
glucuronide produces agonistic effects at mu receptors.83

Morphine-3-glucuronide, on the other hand, antagonizes
morphine action and produces hyperalgesia and central
nervous system excitability.

Pharmacodynamics

Morphine is effective against both visceral and somatic
pain, unlike other nonopioid analgesics that affect only
somatic pain. In humans, morphine produces analgesia,
euphoria, sedation, and mental clouding. Morphine (and
other analgesic opioids) not only reduces the pain sen-
sation, but also changes the affective response to pain,
whereby the anxiety and fear of pain is reduced. This may
elevate the threshold of pain and increase patients’ ability
to tolerate pain. When administered in the absence of
pain, morphine causes dysphoria instead of euphoria (see
Pharmacological effects of opioids). Morphine-6-glucur-
onide, which is a potent analgesic metabolite of morphine
also contributes to the analgesia.

Side effects

The common adverse effects with morphine use are
nausea, vomiting, constipation, and sedation.37 Other
effects, such as dryness of mouth and myoclonus, have
also been reported to be common.84 Adverse effects
associated with chronic opioid use such as tolerance,
physical dependence, and addiction may be observed in
cancer patients. These effects can be managed effectively,
however, and the concern of developing them should not
prevent adequate opioid use in cancer pain.
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Routes of administration/formulations

Therapeutically used morphine is available as a sulfate, a
tartarate, and a hydrochloride. It is available for both oral
and parenteral use. Oral preparations are available as an
elixir, immediate-release tablets, controlled-release tablets,
and controlled release suspensions. Parenteral prepara-
tions are available for intravenous, intramuscular, sub-
cutaneous, epidural, and intrathecal use.

Use in cancer pain

Morphine has been considered a gold standard in the
treatment of cancer pain. Oral morphine has been
described as an appropriate first choice for management
of moderate to severe cancer pain.85 Use of morphine has
been associated with satisfactory analgesia in cancer
patients over 80 percent of the time.8 Not surprisingly,
most clinical studies testing newer opioids in cancer pain
compare the efficacy to that of morphine. Newer for-
mulations of morphine that allow less frequent dosing,
compared to immediate-release morphine preparations
that have to be administered three to four times a day,
have had a significant impact on improving effective
analgesia and patient adherence.86, 87, 88 Oral adminis-
tration is relatively inexpensive and easy to titrate and
several long-acting oral morphine formulations are avail-
able. The dose should be titrated individually based on
adequate analgesia since there is a large interpersonal
variability in morphine pharmacokinetics.89 Unlike
nociceptive pain, morphine is not very effective in neu-
ropathic pain, which results from damage to neural tissue.
Morphine therapy can be initiated as the prescribed
minimum dose and titrated upwards without concern of
a ceiling effect, while monitoring adverse effects.

BUPRENORPHINE

Buprenorphine is a low-molecular-weight, lipophilic,
semisynthetic agonist–antagonist. Its lipid solubility is
very high compared to morphine due to its two nonpolar
side chains. It has a high affinity for mu receptors, but a
mixed activity at the kappa-receptor subtypes.90, 91

Pharmacokinetics

When administered orally, a low bioavailability (o20
percent) of buprenorphine is demonstrated due to strong
first-pass effect.92 Therefore, although absorbed well, it is
not the preferred route of administration. Bioavailability
with the sublingual route is 30–55 percent. With intra-
nasal administration the bioavailability was found to be
70–90 percent in an animal model; however, the intra-
nasal formulations are not available for clinical use as
yet.93 Use of a buprenorphine transdermal patch is
emerging as a preferred route of administration,94, 95 since
the transdermal route significantly improves biovail-
ability. Buprenorphine exhibits a high volume of dis-
tribution because of high lipid solubility. It easily crosses

the blood–brain barrier. It is metabolized in the liver and
intestinal wall by dealkylation followed by glucuroniza-
tion. The dealkylation produces an active metabolite,
norbuprenorphine.92 About 70 percent of the buprenor-
phine is excreted via bile and the rest is excreted via
kidneys. Duration of effect is six to nine hours due to slow
receptor dissociation of the drug.

Pharmacodynamics

This partial agonist has 25–30 times stronger affinity
towards mu receptors than that of morphine.92 The high
affinity to mu receptor, but a submaximal analgesic
response compared to morphine, makes buprenorphine a
partial agonist. Buprenorphine produces the same phar-
macological effects as morphine and include analgesia,
euphoria, respiratory depression, and dependence. While
buprenorphine is an antagonist at the kappa-2 receptor,
which reduces dysphoria, it is an agonist at the kappa-1
and kappa-3 receptor, which further potentiates analge-
sia.91, 96 Buprenorphine has only a weak affinity for delta
receptors and may cause a reduced ‘‘high’’ feeling.96

Side effects

The most common systemic adverse drug reactions
observed are nausea, dizziness, vomiting, constipation,
and tiredness.94 Buprenorphine causes less constipation,
respiratory depression, tolerance, and dependence com-
pared to morphine, but more dizziness, nausea, and
vomiting.92

Routes of administration/formulations

Buprenorphine is available for sublingual, intravenous,
intramuscular, epidural, and transdermal use.

Use in cancer pain

Buprenorphine plays an important role in cancer patients
unable to take oral medication. Buprenorphine clinically
tested as a transdermal patch has been shown to be highly
efficacious in cancer patients with moderate to severe pain
and pain unresponsive to nonopioid analgesics.94, 95, 97

Opioid switching from weak opioids or low doses of step 3
opioids to transdermal buprenorphine did not precipitate
withdrawal symptoms or did not antagonize pain relief.95

The important pharmacodynamic issue for chronic treat-
ment of pain with opioids is development of tolerance.
In a long-term clinical study, a low incidence of tolerance
was observed with use of buprenorphine patches.97

Analgesia with the patch in the same study was rated as at
least satisfactory by 90 percent of patients and was assessed
as user friendly by 94.6 percent of patients. Transdermal
buprenorphine was also well tolerated. When switching
of opioids is indicated to improve pain relief or reduce
adverse events, equipotency dosage ratios for morphine
to buprenorphine may be used.95 Transdermal
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buprenorphine has superior safety with respect to
respiratory depression, immunological, and renal effects
compared with standard WHO step-3 opioids, which
makes it highly suitable for treating moderate-to-severe
pain in cancer patients.95

FENTANYL

Fentanyl is a highly lipid-soluble, low-molecular-weight,
synthetic mu-receptor agonist of the phenylpiperidine
class and is 100 times as potent as morphine. The con-
gener drugs, such as sufentanil and alfentanil, have a
similar spectrum of pharmacodynamics and
pharmacokinetics.

Pharmacokinetics

Following intravenous fentanyl administration, a rapid
onset of action within five minutes (rapidly crosses the
blood–brain barrier) is seen with the duration of effect at
one to two hours and elimination half-life of 3–12 hours.
Since fentanyl is a highly lipophilic drug, when admi-
nistered intrathecally, it is absorbed in the local neural
tissue producing localized and segmental analgesia.37

Fentanyl undergoes hepatic metabolism to form inactive
metabolites that are excreted by the kidneys.

Pharmacodynamics

The analgesic effects of fentanyl and other similar drugs
are analogous to those of morphine, although are sig-
nificantly more potent. (Fentanyl is 100 times as potent
and sufentanil is 1000 times as potent as morphine.)

Side effects

Nausea, vomiting, and itching are observed as with other
mu agonists. Muscular rigidity is seen when administered
as an intravenous bolus. Respiratory depression is also a
common side effect. Delayed respiratory depression occurs,
however, only with prolonged infusions or larger doses.

Routes of administration/formulations

Fentanyl may be administered through an intravenous,
intrathecal, epidural, transdermal, or transmucosal (oral
mucosa) route.

Use in cancer pain

The more commonly used routes for chronic cancer pain
are transdermal, epidural, and intrathecal, while that for
breakthrough and incident cancer pain is a transmucosal
route.89, 98, 99, 100 Since commonly available analgesics are
not effective in relieving breakthrough pain rapidly, the
oral transmucosal fentanyl citrate (OTFC) or fentanyl
buccal tablet (FBT) are ideal for producing a rapid
analgesic effect (within 5–15 minutes) and have been
demonstrated to be very safe and effective.89, 98, 99 The
transdermal fentanyl patch used for chronic pain is also
well-tolerated, safe, and efficacious.89, 98

METHADONE

Methadone is a lipophilic long-acting synthetic mu-
receptor agonist and also an NMDA-receptor antago-
nist.101

Pharmacokinetics

Methadone is well absorbed from the gastrointestinal
tract and reaches peak concentration in the plasma
by four hours.37 In contrast to morphine it has
high bioavailability after oral administration at
approximately 75 percent.102 About 90 percent of
methadone is bound to plasma proteins, which results in
low hepatic extraction. Peak concentrations in the brain
are observed within one to two hours of parenteral
administration, which coincide with the analgesic
effect. The drug undergoes biotransformation in the liver
by a process of N-demethylation and forms inactive
metabolites.37 Methadone continues to accumulate in
the tissues with repeated administration due to its
high protein binding and its long terminal half-life of
15–55 hours.37, 103

Pharmacodynamics

Methadone has excellent analgesic properties. It shows
consistent analgesic effects with tolerance developing
relatively slowly compared to that with morphine.
Methadone shows incomplete cross-tolerance to other mu
agonists. A prolonged miotic and respiratory depression
activity is seen after a single dose even at 24 hours.

Side effects

Overall adverse effects are similar to those observed with
morphine treatment.104 Adverse effects seen with long-
term administration are excessive sweating, lymphocy-
tosis, and increased concentration of prolactin, albumin,
and globulins.37

Routes of administration/formulations

Methadone is available for oral, rectal, and parenteral
administration.

Use in cancer pain

Methadone is not different from morphine as a first line
of treatment, with methadone and morphine showing
similar analgesia and similar spectrum of adverse
effects.104, 105 Methadone is commonly used for switching
from other opioids with encouraging results.61, 106, 107, 108

Methadone shows a significant interpersonal variability in
the pharmacokinetics and the pharmacokinetic–pharma-
codynamic relationship of the drug.109 The treatment
with methadone should therefore be initiated with
smaller doses and titrated against the analgesic require-
ment. In addition, accumulation of the drug due to high
protein binding and long half-life may cause delayed
severe adverse effects. The drug should therefore be
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used under the supervision of experienced clinicians.
Methadone may also be useful in treating neuropathic
pain.110, 111

OXYCODONE

Oxycodone is a strong opioid belonging to the phenan-
threne group of drugs and possesses morphine-like
analgesic potency.

Pharmacokinetics

The drug has a good bioavailability compared to mor-
phine at 50–70 percent. Its half-life is two to three hours
and the duration of action is four to five hours. The drug
is demethylated in the liver to form oxymorphone, which
is the active metabolite, and is catalyzed by the enzyme
P450-2D6.112

Pharmacodynamics

The analgesic effect of oxycodone is comparable to
morphine. Other actions of oxycodone are also similar to
a typical mu agonist. When used spinally, oxycodone is
significantly less potent compared to morphine.

Side effects

The side effects are similar to those seen with other strong
mu-opioid agonists.

Routes of administration/formulations

Oxycodone may be administered orally, rectally, sub-
cutaneously, or parenterally. An oral controlled release
formulation allows twice daily dosing which is more
acceptable than the four times daily dose to maintain
analgesia.

Use in cancer pain

Oxycodone is considered as potent as morphine for
treating moderate to severe cancer-related pain.113, 114

Higher bioavailability compared to morphine may be an
advantage for oral opioid treatment of chronic cancer
pain.112, 115

OXYMORPHONE

Oxymorphone is a semisynthetic mu opioid agonist. It is
more lipid-soluble than morphine, but has a much lower
lipid solubility compared to fentanyl.

Pharmacokinetics

After an oral dose, only 10 percent of the drug is bioa-
vailable. Protein binding of oxymorphone is 20–40 per-
cent. The half-life is seven to nine hours, which is longer
than that of morphine. Oxymorphone undergoes exten-
sive hepatic and intestinal metabolism via glucuroniza-
tion and reduction of keto-group.116 The reduced
metabolite 6-OH-oxymorphone may have analgesic
activity as well.116

Pharmacodynamics

Oxymorphone produces similar pharmacological effects
as other mu agonists. It binds delta receptor with sig-
nificantly higher affinity than morphine.117 The affinity
for mu and delta receptor is advantageous as the analgesic
actions are potentiated.117 It is approximately eight-fold
more potent than morphine on intramuscular adminis-
tration.118

Side effects

Overall, the side effects are similar to those seen with
other mu-opioid receptor agonists.

Routes of administration/formulations

Oral tablets are available as sustained-release and
immediate-release formulations. Formulations are also
available for subcutaneous, intravenous, and rectal use.

Use in cancer pain

When evaluated for moderate to severe pain, extended
release preparation of oxymorphone showed similar effi-
cacy and side effects spectrum as that with controlled
release (CR) morphine or CR oxycodone. However, the
extended release oxymorphone-treated group needed less
treatment for breakthrough pain.119

HYDROMORPHONE

Hydromorphone is a pure opioid agonist, which is more
potent than morphine.

Pharmacokinetics

Hydromorphone is very lipid soluble, with a half-life of
1.5–3 hours and a duration of action of three to four
hours.64

Pharmacodynamics

The pharmacological effects are similar to morphine and
other mu agonists.

Side effects

The adverse effects with hydromorphone are similar to
those of morphine.

Routes of administration/formulations

Hydromorphone is available for oral, rectal, sub-
cutaneous, intravenous, intramuscular, and spinal
administration.

Use in cancer pain

Hydromorphone is a potent alternative to morphine.
A slow release preparation is more convenient to use
and has potency similar to the immediate-release
preparation.64
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LEVORPHANOL

Levorphanol is a strong opioid and is the only commer-
cially available morphinan agonist.

Pharmacokinetics

Levorphanol has a long half-life (12–16 hours), but a
short duration of action (four to six hours).120 It is a
useful alternative to morphine, but must be used cau-
tiously to prevent accumulation. Similar to morphine,
levorphanol undergoes glucuronidization in the liver, and
the glucuronidated products are excreted in the kidney.

Pharmacodynamics

The strong analgesia produced by levorphanol is medi-
ated via its interactions with mu-, delta-, and kappa-
opioid receptors. Levorphanol may act through other
mechanisms, such as NMDA receptor antagonism and
inhibition of reuptake of norepinephrine and sero-
tonin.121, 122

Side effect

Accumulation of the drug with repeated dosing may cause
excessive sedation.

Routes of administration/formulations

Levorphanol can be given orally, intravenously, and
subcutaneously.

Use in cancer pain

It is considered a step 3 opioid by the WHO and has a
greater potency than morphine. Levorphanol represents a
useful medication for patients who are unable to tolerate
morphine and methadone.123 Levorphanol also demon-
strates efficacy in treating neuropathic pain.124

PETHIDINE

Pethidine is a phenylpiperidine derivative and is a mu
agonist and also an agonist at kappa receptors. In addi-
tion, it possesses local anesthetic activity and atropine-like
activity.125

Pharmacokinetics

It has a relatively short elimination half-life of two to four
hours and duration of action of two to three hours. It is
metabolized in the liver to norpethidine and is excreted
by the kidneys.

Pharmacodynamics

It is 1/10th as potent as morphine. The metabolite is half
as potent as the parent drug as an analgesic.125

Side effects

Accumulation of the metabolite, pethidine, especially in
renal impairment, causes central nervous system

excitability, muscle fasciculations, involuntary move-
ments, and seizures.

Routes of administration/formulations

Pethidine is available for oral and parenteral use.

Use in cancer pain

Due to toxicity of the metabolites, this drug should not be
used for chronic cancer pain since safer alternatives are
available. Intrathecal administration of pethidine has been
used in cases of intractable cancer pain in advanced stages
of the disease.126, 127 The toxicity due to metabolite
accumulation is also seen with intrathecal use.

Mixed agonists–antagonists

Opioids in this group – pentazocine, nalbuphine, butor-
phanol – are agonists at kappa receptors, but are weak
antagonists at mu receptors. These drugs show a range of
analgesic efficacy with pentazocine producing weak
analgesia similar to paracetamol, nalbuphine being as
potent as morphine, while butorphanol with analgesic
efficacy significantly higher than that of morphine.128

When these drugs are administered to patients being
treated with mu-agonist opioids, the analgesic effects are
reversed and withdrawal symptoms are induced.37, 128, 129

Additionally, the psychomimetic adverse effects due to
kappa agonistic activity and the ceiling effect for analgesia
make them unsuitable for use in cancer pain. Therefore,
these drugs are not commonly used for the treatment of
cancer pain.

Opioid antagonists

The primary indication for use of opioid antagonists in
cancer patients is for reversing opioid-induced adverse
effects.

NALOXONE

Naloxone is a competitive opioid antagonist at mu, delta,
and kappa receptors. It is the drug of choice to reverse
acute adverse effects of opioids, such as respiratory
depression. Since the bioavailability of naloxone is very
poor due to high first-pass metabolism, it is administered
subcutaneously or intramuscularly. It is a short-acting
compound (one to two hours); therefore, repeated
injections may be required to reverse the adverse effect.
Using higher doses for reversing opioid adverse effects
may precipitate withdrawal and reversal of analgesia.
Therefore, in adults, lower titration doses of 0.04–0.08mg
intravenously should be used initially.
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NALTREXONE

Naltrexone is a long-acting antagonist at mu, delta, and
kappa receptors. Its half-life is four to ten hours. It is
available as an oral preparation and is commonly used to
treat opioid abuse.

NALMEFENE

Nalmefene is also a long-acting antagonist with a half-life
of eight to eleven hours. The duration of action is eight
hours.130 The long-acting antagonists should not be used
in cancer patients as they may precipitate withdrawal and
pain.

Newer antagonist compounds

Newer opioid antagonists are designed such that they
cannot permeate the blood–brain barrier and thus reverse
only the peripheral opioid effects, while retaining the
central analgesic effects of opioids. These compounds,
methylnaltrexone and alvimopan, are being investigated
for use in reversing opioid-induced constipation.131, 132

SUMMARY

Opioid analgesics exhibit a wide range of pharmaco-
kinetic and pharmacodynamic characteristics and are
available in several controlled-release formulations. Thus,
choosing an appropriate opioid for managing various
presentations of cancer pain is definitely possible. A
constant assessment of the balance between opioid-
induced analgesia and the accompanying adverse effects
should be conducted to ensure proper use of opioids.
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KEY LEARNING POINTS

� Ten to thirty percent of patients with cancer-related

pain do not achieve adequate analgesia with morphine.
� For these patients, a switch to an alternative opioid can

improve pain control.
� Opioid switching is now an established therapeutic

maneuver for this group of patients.

� There is little robust evidence to support the clinical

superiority of one opioid over another.
� The clinical variability in opioid responsiveness may

have a significant genetic component.
� Many potential candidate genes are currently under

study.

BACKGROUND

For patients with cancer, pain is the symptom which is
most feared. Since a third of the population will die from
cancer, and of these 80 percent will experience severe pain
in their final year of life, effective treatment of cancer-
related pain remains a high priority and ongoing chal-
lenge in clinical practice.1 Individuals with moderate to
severe cancer-related pain require treatment with strong
analgesics, namely opioids.

Advanced cancer patients often present with multiple
pains affecting different anatomical sites. These pains may
be of differing etiology and related to different underlying
pathophysiological mechanisms.2 In one prospective
study of 2266 cancer patients, 30 percent of patients
presented with one, 39 percent with two, and 31 percent

with three or more distinct pain syndromes. Pain was
classified as originating from nociceptors in bone in 35
percent, soft tissue in 45 percent, visceral structures in 33
percent, and nerve dysfunction in 34 percent of patients.3

Opioids are used in the treatment of all these types of
pain, with or without adjuvant analgesics. Adjuvant drugs
are commonly used with opioids in the treatment of
opioid-refractory neuropathic pain4, 5, 6 or opioid-refrac-
tory malignant bone pain.7, 8

An important advance in promoting the principles of
good pain control for cancer patients worldwide was the
publication of the World Health Organization (WHO)
analgesic ladder in 1982.9 Whilst the recommendations
for each step of the analgesic ladder have not been indi-
vidually evaluated in randomized controlled trials (RCTs),
the use of the analgesic ladder as a treatment strategy has



been validated in the clinical setting with up to 88 percent
of patients obtaining satisfactory relief from pain.3, 10, 11 It
is now widely accepted in clinical practice.

Whilst morphine is the opioid of choice for the
treatment of moderate to severe cancer pain,9 10–30
percent of patients treated with oral morphine do not
have successful outcomes, either because of intolerable
adverse effects, inadequate analgesia, or a combination of
both.12 This is a significant problem. Patients who do not
receive the desired analgesic effect or suffer intolerable
side effects from morphine are often ‘‘switched’’ to
alternative strong opioids. The decision to switch is
predominately a clinical one, and the degree of pain
control which is deemed acceptable to both the patient
and/or clinician may vary for different patients. However,
opioid switching, or changing from morphine to an
alternative opioid, is a therapeutic maneuver that is
gaining popularity in pain management as a method of
improving analgesic response and/or reducing adverse
side effects.13, 14 This strategy can be confused with opioid
rotation, which in some centers also includes patients
simply switched to an alternative drug either to change
route of administration or because of either patient or
clinician preference.

OPIOID SWITCHING: CLINICAL RATIONALE

As an accepted therapeutic maneuver, the practice of
opioid switching assumes that there is a true clinical
difference between opioids. However, this assumption is
not supported by robust clinical evidence. There is cur-
rently little evidence to support the use of one strong
opioid over another. Caution needs to be exercised when
extrapolating data from trials that have focused largely on
acute or noncancer pain.15, 16 Large RCTs have not been
undertaken to directly compare opioids in cancer-related

pain, and smaller individual trials are underpowered to
demonstrate superiority of one opioid over another.17, 18,
19, 20, 21, 22 Therefore, the decision by both the WHO and
the European Association for Palliative Care (EAPC) to
recommend morphine as the opioid of choice is based
largely on clinical expertise and pragmatic reasons such as
the general availability of morphine sulphate worldwide,
low cost, as well as considerable clinical experience in
using this drug. Table 13.1 lists some of the alternative
strong opioids which are currently available.23

In theory, providing equianalgesic doses are used, all
opioids should have equal analgesic potency. In practice,
however, a wide variability in both dose conversion tables
and in opioid response is reported. When converting
from morphine to oxycodone a dose-ratio of oral mor-
phine:oxycodone of 2:1 is frequently used. In a pro-
spective trial evaluating opioid switching in 44 patients,
the median dose-ratio of morphine:oxycodone was found
to be 1.7.24 However, the range in dose-ratio from indi-
vidual patient data was 0.25 to 12.0, highlighting the fact
that conversion tables are at best a guide and that doses
need to be individualized. This problem, of accurately
calculating doses when converting from one opioid to
another, is accentuated with methadone which is stored in
adipose tissue and, following oral administration, has a
rapid distribution phase and slow elimination phase with
slow transfer between adipose tissue and plasma resulting
in a long half-life. A steady state is reached within two to
ten days following repeated oral administration.25, 26

Even if all opioids are assumed to be equipotent pro-
viding appropriate dose-conversion ratios are used,
there may be differences between opioids in terms of
adverse effect profiles. Again, as for analgesic efficacy,
evidence is lacking, with published trials underpowered to
definitively demonstrate true difference between opioid
tolerability.17, 18, 19, 20, 21, 22 Evidence is particularly lacking
in the cancer population as most studies have been

Table 13.1 Comparison of oral and transdermal strong opioids for the treatment of cancer-related pain.

Opioid Major metabolite(s) Polymorphic
enzyme(s)

Receptor(s) to which drug
binds

Potency ratio (compared
to morphine)

Morphine Morphine-3-glucuronide UGT2B7 m-opioid NA

Morphine-6-glucuronide (UGT1A1)

Oxycodone Oxymorphone CYP2D6 m and ? k-opioid 1.5–2

Noroxycodone CYP3A4

Noroxymorphone

Hydromorphone Hydromorphone-3-glucuronide UGT2B7 m-opioid 7.5

Methadone EDDP CYP2B6 m and weak d-opioid 5–10

CYP3A4 ? NMDA channel blocker

Fentanyl Norfentanyl CYP3A4 m-opioid 100–150 (transdermal)

CYP3A5

Buprenorphine Buprenorphine-glucuronide CYP3A4 m, d, and k-opioid 50–75 (transdermal)

N-dealkylbuprenorphine

Norbuprenorphine-glucuronide

EDDP, 2-ethylidene-1, 5-dimethyl-3, 3-diphenylpyrrolidine.
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undertaken in nonmalignant pain. Opioid adverse-effect
profiles may well be different in patients with advanced
cancer who may be on multiple other drugs and who also
may suffer comorbidities.

Lack of evidence does not necessarily exclude the
possibility that different opioids have different adverse
effect profiles. The studies have yet to be carried out to
prove a real difference, both in terms of opioid analgesic
efficacy and tolerability and patient interindividual
variations.

OPIOID SWITCHING: EVIDENCE BASE

There is a paucity of robust clinical data available to
support the practice of opioid switching. Two systematic
reviews have been published. Both conclude that data are
limited to open studies and small case series.14, 27 No
RCTs were located despite searching for all potential
studies involving adults and children with either cancer or
noncancer pain.14 Published reports tend to be positive,
with improvement in pain, and/or adverse effects when an
alternative opioid is used. Less frequently, failure of
opioid switching to improve symptoms has been repor-
ted.28 In most reports of opioid switching, morphine
tends to be the opioid of first choice.14, 27 Methadone is
the most frequently reported opioid of second choice. In
the reports included in both reviews, a variety of con-
founding variables, such as pain mechanism (neuropathic
versus nociceptive), change of route as well as drug,
failure to exclude other potential causes of adverse effects,
make it very difficult to draw definitive conclusions. Table
13.2 lists prospective studies that have been published on
opioid switching included in these reviews.

Since publication of the systematic reviews, there has
been a further prospective study involving 186 palliative
care patients.24 The study investigated the effects, both in
terms of analgesia and tolerability, of switching from
morphine to an alternative opioid. ‘‘Responders’’ were
those patients who had been on morphine for at least four
weeks and had reported good pain relief with few side
effects. ‘‘Nonresponders’’ or ‘‘switchers’’ either suffered
intolerable morphine-related adverse effects or had
uncontrolled pain. Forty-seven of the total population of
186 patients were in the switchers’ group. These patients
had an opioid switch to oxycodone and 37/47 (79 per-
cent) of those who switched had a successful outcome
with the alternative opioid.

INTERINDIVIDUAL VARIABILITY IN OPIOID
RESPONSE: SCIENTIFIC RATIONALE

Individuals vary in their response to drugs for a variety of
reasons. From a pharmacokinetic perspective, determi-
nants include how a drug is absorbed, distributed,
metabolized, and eliminated. Pharmacodynamic factors

such as drug concentration at receptor site, absolute
number as well as morphology of receptors, also play a
role in determining how an individual responds to a drug.
In addition, age, concomitant medication, comorbidity,
and environmental factors influence drug handling. Table
13.1 lists some of the alternative strong opioids available
and includes their metabolite and receptor profiles.23

It has been demonstrated that interindividual varia-
bility in morphine response cannot be solely attributed to
renal or liver function, age, cancer diagnosis, or gender.47

Increasingly, the potential importance of genetic varia-
bility in opioid response has been reported in the litera-
ture.48, 49, 50, 51 It now seems likely that although
individual factors such as previous pain experience, age,
and pain intensity have an impact on opioid sensitivity,
much of the clinical variability seen in opioid respon-
siveness could have a significant genetic component.52

GENETICS

The genetic code, deoxyribonucleic acid (DNA), carries the
complete genetic information of a cell and consists of
thousands of genes. Each gene serves as a code or template
for building a protein molecule, such as a receptor or an
enzyme. Variation in the genetic code can alter protein
expression and function. Given the broad spectrum of
proteins involved in determining response to a drug, genetic
variation in multiple genes could influence an individual’s
response to opioids.53 When considering the mechanism(s)
of opioid activity, a number of putative candidate genes can
be identified which might influence interindividual varia-
tion in opioid activity or cause an individual to show a
differential response to various opioids.

Candidate genes

DRUG TRANSPORTERS: P-GLYCOPROTEIN

The membrane bound drug transporter P-glycoprotein
protects cells from toxic xenobiotics, limiting the uptake
of compounds from the gastrointestinal tract and con-
tributing to drug absorption and excretion via the liver,
kidneys, and intestine.54 It is also important in regulating
the ability of drugs to cross the blood–brain barrier55 and
can actively pump drugs out of the central nervous system
(CNS). P-glycoprotein knock-out mice have enhanced
absorption and high CNS concentrations of P-glycopro-
tein substrates.56, 57 Morphine has increased analgesic
effect in P-glycoprotein knockout mice compared to wild-
type mice57 and antinociceptive effects of morphine are
increased in wild-type rats that are pretreated with a P-
glycoprotein inhibitor.58 P-glycoprotein modulation of
opioid CNS levels varies substantially between different
opioids.59 Other drugs can act as substrates for or indu-
cers or inhibitors of P-glycoprotein. For example,
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Table 13.2 Comparison of prospective studies of switching from one opioid to an alternative opioid.

Study Switch or rotation Opioids used Patient group/Setting Outcomes

Ashby et al.29 Switch for SE: Various to various n= 49 Confusion improved 18/25 (72%)

Confusion 51%, drowsiness 31% Palliative care unit N and V improved 13/19 (68%)

N and V 39% Drowsiness improved 8/15 (53%)

(one rotation for route)

Benitez-Rosario et al.30 Switch for uncontrolled pain: 41.1% Transdermal fentanyl to p.o.

methadone

n= 17 Switching fully effective in 80%;

partially effective in 20%

Switch for neurotoxic SE: 58.9% Palliative care unit [Neuropathic pain not improved with

switch]

Delirium reversed in 80%

Myoclonus reversed in 100%

Bruera et al.31 Switch for pain [NB. neuropathic (38%)

and incident pain (46%)]

S.C. hydromorphone to p.o. or p.r.

methadone

n= 37 Pain k –VAS 51� 22 to 34 � 21

p = 0.001
Palliative care unit (One pt discontinued due to toxicity)

Cherny et al.13 Switch for pain and/or SE 71% Various to various n= 100 Pain k – 77% rated pain intensity 0–3

on discharge compared to 5 pts on

admission

Rotation others Cancer center

de Leon and Lema32 Switch for pain Epidural morphine to epidural

sufentanil

n= 20 All improved with VAS o5

Post-op, anesthetic unit

Gagnon et al.33 Switch for SE Morphine, hydromorphone or

methadone to oxycodone

n= 63 Delirium improved 13/38 (35%)

(21% change of route of oxycodone) Palliative care unit Nausea improved 1/3 (33%)

Sedation improved 1/4 (25%)

Maddocks et al.34 Switch for delirium Morphine to oxycodone/fentanyl n= 19 Delirium improved 9/13 (69%)

Hospice No significant improvement in pain

McNamara35 Switch for SE Morphine to fentanyl n= 19 Pain control maintained following

switch.

Improvement in sleepiness and

drowsiness

Decreased dizziness

Improved cognitive function

Mercadante et al.36 Switch for SE Morphine to methadone n= 24 Clinical improvement in 19/24 (79%)

Drowsiness 88% Palliative care unit

Mercadante et al.37 Switch for pain (20%) Morphine to methadone n= 50 Clinical improvement in 80%

Palliative care unitPain and SE (64%)

SE (16%)

(Continued over )



Table 13.2 Comparison of prospective studies of switching from one opioid to an alternative opioid (continued).

Study Switch or rotation Opioids used Patient group/Setting Outcomes

Mercadante et al.38 Pain Morphine to methadone n= 10 Clinical improvement in 90%

SE

Mercadante et al.39 Poor pain control (n= 4) Transdermal fentanyl to p.o.

morphine (n= 24), or
vice versa (n= 7)

n= 31 Clinical improvement in 80% (25/31)

SE (n= 4) Palliative care unit

Poor pain control plus SE (n= 14)
Morita et al.40 Switch for morphine-induced delirium Morphine to fentanyl n= 21 Clinical improvement in delirium in 18/

20 patientsPalliative care units

Moryl et al.28 Switch for pain and SE (54%) Methadone to various n= 13 Improvement in 1/13 (8%)

Cancer center 12/13 had m SE � pain on new opioidSedation (15%)

Rotation (31%)

Santiago-Palma et al.41 Switch for pain and SE I.V. PCA fentanyl to i.v. PCA

methadone

n= 18 Clinical improvement in 89%

Sedation (66%) Cancer center Pain k VAS 8.1 to 3.2 p= 0.001. Sedation
k p= 0.001 Confusion improved in 5/

6 (83%)

Confusion (33%)

Sawe et al.42 Switch or rotation unclear Various to methadone p.o. n= 14 Improvement in 11/14 (79%)

General hospital and

oncology dept

Scholes et al.43 Switch for pain (79%) and SE P.O. morphine to p.o. methadone n= 33 Clinical improvement in 78%

Slover44 Switch for pain and SE Morphine or oxycodone to fentanyl

(transdermal)

n= 5 Improved pain and SE

3 in hospital/2 outpatients (one pt dose limited by drowsiness)

Tse et al.45 Switch for pain and SE Morphine to methadone n= 37 27 patients completed the study – Pain

improved in 24/27 (88.9%) and SE

improved in 88.6%

Hospice

Walsh et al.46 (abstract
only)

Switch for pain and SE Various to various n= 40 Improvement in 100%

Neurotoxicity 50% Palliative medicine unit

Pain 35%

N and V 15%

i.v., intravenous; N and V, nausea and vomiting; PCA, patient controlled analgesia; p.o., oral; SE, side effect; VAS, visual analog score; m, increase; k, decrease.



cyclosporin inhibits the P-glycoprotein transporter
resulting in increased fentanyl and morphine-induced
analgesia.57, 59 Interindividual variability in P-glycopro-
tein activity is well recognized and genetic variation in the
multidrug resistance gene MDR-1, which encodes for
P-glycoprotein, has been associated with resultant
alterations in P-glycoprotein activity.55, 60, 61, 62

DRUG METABOLISM

There is no single common metabolic pathway for the
metabolism of opioids. Codeine63 and oxycodone64 are
metabolized by the CYP2D6 enzyme. Oral morphine and
hydromorphone are primarily metabolized in the liver
through the uridine-diphosphoglucuronosyltransferase
(UGT) system.65 Fentanyl66 and methadone67 are meta-
bolized by the cytochrome P450 3A4 (CYP3A4) enzyme
which is responsible for the complete or partial metabo-
lism of 50 percent of all known drugs. Genetic variation
in CYP2D6 results in poor metabolism of the opioid
codeine to its active metabolite morphine.63, 68 Similar
studies have shown important pharmacogenetic influ-
ences in oxycodone64 and morphine69 metabolism with
variable frequencies of polymorphic enzymes in different
population groups.

A number of single nucleotide polymorphisms (SNPs)
in the promoter region of UGT2B7 have been reported but
their impact on enzyme function is debated.70 In vitro
studies demonstrate altered transcription factor binding to
polymorphic regions, but these do not translate into altered
promoter activity.71 Whilst one clinical study showed that
genetic variation in the promoter region correlated with
serum morphine and morphine-6-glucuronide concentra-
tions,72 this was not confirmed in a subsequent larger
study.73 One functional SNP in exon 2 results in an amino
acid substitution, histidine to tyrosine, at the proposed
location of the substrate binding site.71 However, Holthe
et al.74 found no relationship between this variant and
morphine metabolism in patients with cancer.

The large range in the absolute values and ratios
between morphine and its metabolites could be explained
by the wide (up to ten-fold) variability in the expression of
UGT2B7 mRNA in human liver biopsy samples.75 Differ-
ences in gene expression can be due to alterations in DNA
promoter and enhancer sequences which form recognition
sites for regulatory DNA binding proteins (transcription
factors).76 Transcription of UGT2B7 is regulated by the
transcription factor hepatic nuclear factor-1a (HNF1a).75,
77 Coregulatory proteins, such as octamer transcription
factor-1 (OCT1)77 and dimerization cofactor of HNF1a
(DCOH),78 may also be important.

RECEPTORS: m-OPIOID RECEPTOR

Morphine and other commonly used opioid analgesics act
at the same target receptor, primarily the m-opioid

receptor.79 In m-opioid receptor knockout mice, spinal
and supraspinal analgesic models show complete loss of
both analgesic activity and virtually all other effects of
morphine, including reinforcing properties and with-
drawal symptoms.80 Ligand binding studies show that
morphine binds primarily to m receptors but has weak
affinity for k and negligible affinity for d receptors. Some
analgesic activity would therefore be expected at k
receptors in m-receptor knockout mice. However, this
does not occur, suggesting permissiveness in functioning
of k receptors. Prototypical d and k agonists also function
poorly without m opioid receptors.

Data from mouse studies therefore suggest that
m-opioid receptors are necessary for morphine analgesia
and that changes in m-opioid receptor densities, poten-
tially contributed to by allelic variants, can produce
changes in nociceptive responses and effect opioid
response.80 Binding studies to post-mortem brain sam-
ples and in vivo positron emission tomography radio-
ligand analyses suggest 30–50 percent or even larger
ranges of individual human differences in m-opioid
receptor densities.81

Chaturvedi et al.82 demonstrated decreased binding
affinities of different opioids in mutated receptors lacking
the N-terminal domain. The magnitude of this effect
varied between drugs; the affinity of morphine,
b-endorphin and DAMGO in binding to the mutated
versus the wild-type receptor decreased three- to eight-
fold, compared with methadone and fentanyl which
decreased 20–60-fold. Studies by Wang et al.83, 84 confirm
minimal change in binding of morphine to mutated
receptors lacking the N-terminal domain. In addition,
mutation of charged amino acids in the transmembrane
domains will selectively increase or decrease different
agonist’s affinity.85

Clinical studies which have assessed genetic variation
and m-opioid receptor function have focused on genetic
variation in the m-opioid receptor gene itself. Addiction
studies have linked this with tolerance to or dependence
on different opioids, and pain studies have considered
both analgesic response and opioid-related side effects.

The most widely studied SNP in the m-opioid receptor
gene is the A118G nucleotide substitution which codes for
the amino acid change asparagine (Asn) to aspartic acid
(Asp). Addiction studies have published conflicting
results. The mutant allele was found to be increased in
both a Hispanic subgroup, protecting against drug
abuse,86 and a Caucasian population, protecting against
alcohol abuse.87 However, other studies found no asso-
ciation.88, 89, 90 In pain studies, case reports have sug-
gested that the mutant allele may decrease the potency of
morphine or morphine-6-glucuronide in cancer
patients.88, 89, 90, 91, 92 A study in normal volunteers
(n= 11) showed reduced pupil constriction in response to
morphine-6-glucuronide, but not morphine in subjects
carrying the G allele.93 Klepstad et al.94 found that cancer
patients homozygous for the variant G allele needed more
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morphine to achieve pain control. Other studies show no
association between this SNP and pain or analgesic
response.48, 95

RECEPTOR SIGNALING

Once opioids bind to the receptor, a complex sequence of
events is initiated resulting in G-protein activation and
subsequent activation of second messenger signaling
cascades. Ligand-induced signal transduction is then
terminated; the receptor is phosphorylated and inter-
nalized into the cell. A number of studies have examined
the ability of different opioids to induce G-protein acti-
vation (by measuring GTPgS binding), second messenger
signaling (cAMP activation) and regulation of the num-
ber of surface m opioid receptors (receptor internaliza-
tion). Whilst studies measuring second messenger
signaling show little variation between different ligands
and their ability to inhibit cAMP,96, 97 induction of
receptor internalization varies significantly between
ligands.97 Fentanyl induced 66 percent, and morphine
only 10 percent, of the maximal receptor internalization
induced by etorphine. B-endorphin, etorphine, and
DAMGO cause rapid receptor internalization; morphine,
codeine, M6G,98 and diamorphine cause minimal or no
internalization; methadone98 and fentanyl will cause
internalization at higher doses.78 This can be linked to the
different abilities of opioids to induce phosphorylation of
serine and threonine residues in the c-terminal tail of the
receptor and the third intracellular loop.99, 100, 101

Conformations of different ligand/receptor complexes
alter the accessibility of phosphorylation sites to various
intracellular kinases and binding proteins. barrestin2 is an
important intracellular protein which regulates opioid
receptor phosphorylation and internalization;102 barres-
tin2 knockout mice show increased and prolonged
analgesia in response to morphine.103 The barrestin2 gene
is on chromosome 17p13.2. It is 11 kb in length and has
15 exons. Mutation of serine and threonine residues in
opioid receptors alters binding of barrestin2 to the
receptor104 and mutation of various aa in barrestin2 have
been shown to alter its binding to clathrin.105

INTERACTION BETWEEN PAIN PATHWAYS

Response to a painful stimulus is regulated by interactions
between multiple regions within the brain via different
neurochemical pathways.106 We know that alteration in
mood, additional stressors, or distraction therapies can
alter both an individual’s perception of pain and their
response to an analgesic. These processes can be linked to
differential activity of areas in the brain and activation of
different neuronal pathways.107, 108, 109

Catechol-O-methyltransferase (COMT) is one of the
enzymes that metabolizes catecholamines. It is an
important modulator of neurotransmitters in the brain.

Evidence supports interaction between dopaminergic and
adrenergic pathways and opioid signaling pathways in the
CNS. For example, chronic activation of dopaminergic
neurones (via dopamine (D2) receptors) reduces neuronal
enkephalin peptides and produces a compensatory up-
regulation in regional m-opioid receptors.110 Clinical
studies have shown interindividual variation in pain
perception and analgesic response, linked to genetic
variation in the COMT gene.111, 112

SUMMARY

Cancer-related pain is highly prevalent, particularly in
patients with advanced disease. Strong opioids are the
mainstay of treatment of moderate to severe cancer pain.
Morphine remains the opioid of first choice according to
the WHO guidelines and EAPC recommendations.
However, approximately 10–30 percent of patients do not
achieve adequate pain control with morphine. This
minority either experience lack of analgesic benefit or
intolerable morphine related side effects which preclude
dose escalation. For these patients, a switch to an alter-
native opioid has become standard clinical practice.
Robust evidence to support this therapeutic maneuver has
been lacking. Further studies, with larger numbers of
patients, are needed to augment the evidence base for the
practice of opioid switching. Why some patients fail to
respond to morphine but appear to benefit from an
alternative opioid is not fully understood. However, it
appears that the explanation may have a significant
genetic component. Further studies are ongoing, investi-
gating potential candidate genes which may help our
understanding of interindividual variability in opioid
response and thereby maximize the potential for true
individualization of analgesic therapy for patients with
cancer-related pain.

REFERENCES

1. McGuire DB. Occurrence of cancer pain. Journal of the
National Cancer Institute. Monographs. 2004; 32: 51–5.

2. Portenoy RK, Lesage P. Management of cancer pain.

Lancet. 1999; 353: 1695–700.
3. Grond S, Zech D, Diefenbach C et al. Assessment of cancer

pain: a prospective evaluation in 2266 cancer patients

referred to a pain service. Pain. 1996; 64: 107–14.
4. Dworkin RH, Backonja M, Rowbotham MC et al. Advances

in neuropathic pain: diagnosis, mechanisms, and

treatment recommendations. Archives of Neurology. 2003;
60: 1524–34.

5. Dickenson AH, Suzuki R. Opioids in neuropathic pain: clues

from animal studies. European Journal of Pain. 2005; 9:
113–16.

174 ] PART II DRUG THERAPIES FOR CANCER PAIN



6. Portenoy RK, Foley KM, Inturrisi CE. The nature of opioid

responsiveness and its implications for neuropathic pain:

new hypotheses derived from studies of opioid infusions.

Pain. 1990; 43: 273–86.
7. Thurlimann B, de Stoutz ND. Causes and treatment of

bone pain of malignant origin. Drugs. 1996; 51: 383–98.
� 8. Wong R, Wiffen PJ. Bisphosphonates for the relief of pain

secondary to bone metastases. Cochrane Database of
Systematic Reviews. 2002; CD002068.

� 9. World Health Organization. Cancer pain relief. 2nd edn.

Geneva, Switzerland: World Health Organization, 1996.

10. Ventafridda V, Tamburini M, Caraceni A et al. A validation

study of the WHO method for cancer pain relief. Cancer.
1987; 59: 850–6.

11. Zech DF, Grond S, Lynch J et al. Validation of World Health

Organization Guidelines for cancer pain relief: a 10-year

prospective study. Pain. 1995; 63: 65–76.
� 12. Cherny N, Ripamonti C, Pereira J et al. Strategies to

manage the adverse effects of oral morphine: an

evidence-based report. Journal of Clinical Oncology. 2001;
19: 2542–54.

13. Cherny NJ, Chang V, Frager G et al. Opioid
pharmacotherapy in the management of cancer pain: a

survey of strategies used by pain physicians for the

selection of analgesic drugs and routes of administration.

Cancer. 1995; 76: 1283–93.
� 14. Quigley C. Opioid switching to improve pain relief and

drug tolerability. Cochrane Database of Systematic
Reviews. 2004; CD004847.

15. Hale ME, Fleischmann R, Salzman R et al. Efficacy and

safety of controlled-release versus immediate-release

oxycodone: randomized, double-blind evaluation in

patients with chronic back pain. Clinical Journal of Pain.
1999; 15: 179–83.

16. Gimbel JS, Richards P, Portenoy JK. Controlled-release

oxycodone for pain in diabetic neuropathy: a randomized

controlled trial. Neurology. 2003; 60: 927–34.
17. Payne R, Mathias SD, Pasta DJ et al. Quality of life and

cancer pain: satisfaction and side effects with transdermal

fentanyl versus oral morphine. Journal of Clinical
Oncology. 1998; 16: 1588–93.

18. Ahmedzai S, Brooks D. Transdermal fentanyl versus

sustained-release oral morphine in cancer pain:

preference, efficacy, and quality of life. The TTS-Fentanyl

Comparative Trial Group. Journal of Pain and Symptom
Management. 1997; 13: 254–61.

19. Hunt R, Fazekas B, Thorne D, Brooksbank M. A comparison

of subcutaneous morphine and fentanyl in hospice cancer

patients. Journal of Pain and Symptom Management.
1999; 18: 111–19.

20. Lauretti GR, Oliveira GM, Pereira NL. Comparison of

sustained-release morphine with sustained-release

oxycodone in advanced cancer patients. British Journal of
Cancer. 2003; 89: 2027–30.

21. Heiskanen T, Kalso E. Controlled-release oxycodone

and morphine in cancer related pain. Pain. 1997; 73:
37–45.

22. Bruera E, Belzile M, Pituskin E et al. Randomized, double-
blind, cross-over trial comparing safety and efficacy of

oral controlled-release oxycodone with controlled-release

morphine in patients with cancer pain. Journal of Clinical
Oncology. 1998; 16: 3222–9.

23. Riley J, Ross JR, Gretton S et al. Opioids in palliative care.

European Journal of Palliative Care. 2006; 13: 230–3, 14:
6–10.

24. Riley JL, Ross JR, Rutter D et al. No pain relief from

morphine? Individual variation in sensitivity to morphine

and the need to switch to an alternative opioid in cancer

patients. Supportive Care in Cancer. 2006; 14: 56–64.
25. Bruera E, Neumann CM. Role of methadone in the

management of pain in cancer patients. Oncology. 1999;
13: 1275–82; discussion 1285–8, 1291.

26. Fainsinger R, Schoeller T, Bruera E. Methadone in the

management of cancer pain: a review. Pain. 1993; 52:
137–47.

� 27. Mercadante S, Bruera E. Opioid switching: A systematic

and critical review. Cancer Treatment Reviews. 2006; 32:
304–15.

28. Moryl N, Santiago-Palma J, Kornick C et al. Pitfalls of
opioid rotation: substituting another opioid for methadone

in patients with cancer pain. Pain. 2002; 96: 325–8.
29. Ashby MA, Martin P, Jackson KA. Opioid substitution to

reduce adverse effects in cancer pain management.

Medical Journal of Australia. 1999; 170: 68–71.
30. Benitez-Rosario MA, Feria M, Salinas-Martin A et al.

Opioid switching from transdermal fentanyl to oral

methadone in patients with cancer pain. Cancer. 2004;
101: 2866–73.

31. Bruera E, Watanabe S, Fainsinger RL et al. Custom-made
capsules and suppositories of methadone for patients on

high-dose opioids for cancer pain. Pain. 1995; 62: 141–6.
32. de Leon-Casasola OA, Lema MJ. Epidural bupivacaine/

sufentanil therapy for postoperative pain control in

patients tolerant to opioid and unresponsive to epidural

bupivacaine/morphine. Anesthesiology. 1994; 80: 303–9.
33. Gagnon B, Bielech M, Watanabe S et al. The use of

intermittent subcutaneous injections of oxycodone for

opioid rotation in patients with cancer pain. Supportive
Care in Cancer. 1999; 7: 265–70.

34. Maddocks I, Somogyi A, Abbott F et al. Attenuation of

morphine-induced delirium in palliative care by

substitution with infusion of oxycodone. European Journal
of Anaesthesiology. 1996; 12: 182–9.

35. McNamara P. Opioid switching for morphine to

transdermal fentanyl for toxicity reduction in palliative

care. Palliative Medicine. 2002; 16: 425–34.
36. Mercadante S, Casuccio A, Calderone L. Rapid switching

from morphine to methadone in cancer patients with poor

response to morphine. Journal of Clinical Oncology. 1999;
17: 3307–12.

37. Mercadante S, Casuccio A, Fulfaro F et al. Switching from

morphine to methadone to improve analgesia and

tolerability in cancer patients: a prospective study. Journal
of Clinical Oncology. 2001; 19: 2898–904.

Chapter 13 Clinical pharmacology of opioids: opioid switching and genetic basis for variability in opioid sensitivity ] 175



38. Mercadante S, Bianchi M, Villari P et al. Opioid plasma

concentrations during switching from morphine to

methadone: preliminary data. Supportive Care in Cancer.
2003; 11: 326–31.

39. Mercadante S, Ferrera P, Villari P, Casuccio A. Rapid

switching between transdermal fentanyl and methadone

in cancer patients. Journal of Clinical Oncology. 2005; 23:
5229–34.

40. Morita T, Takigawa C, Onishi H et al. Opioid rotation from

morphine to fentanyl in delirious cancer patients: an

open-label trial. Journal of Pain and Symptom
Management. 2005; 30: 96–103.

41. Santiago-Palma J, Khojainova N, Kornick C et al.
Intravenous methadone in the management of chronic

cancer pain: safe and effective starting doses when

substituting methadone for fentanyl. Cancer. 2001; 92:
1919–25.

42. Sawe J, Hansen J, Ginman C et al. Patient-controlled dose

regimen of methadone for chronic cancer pain. British
Medical Journal (Clinical Research ed.). 1981; 282: 771–3.

43. Scholes C, Gonty N, Trotman L. Methadone titration in

opioid-resistant cancer pain. European Journal of Cancer
Care. 1999; 8: 26–9.

44. Slover R. Transdermal fentanyl: clinical trial at the

University of Colorado Health Sciences Center. Journal of
Pain and Symptom Management. 1992; 7: S45–7.

45. Tse DM, Sham MM, Ng DK, Ma HM. An ad libitum schedule

for conversion of morphine to methadone in advanced

cancer patients: an open uncontrolled prospective study in a

Chinese population. Palliative Medicine. 2003; 17: 206–11.
46. Walsh D, Mahmoud FA, Sarhill N et al. Parenteral opioid

rotation in advanced cancer: a prospective study.

Proceedings of ASCO, 38th Annual Meeting, Orlando, FL,

May 18–21, 2002 (abs 1429).

47. Riley J, Ross JR, Rutter D et al. A retrospective study of the

association between haematological and biochemical

parameters and morphine intolerance in patients with

cancer pain. Palliative Medicine. 2004; 18: 19–24.
48. Ross JR, Rutter D, Welsh KI et al. Clinical response to

morphine in cancer patients and variation in candidate

genes. Pharmacogenomics J. 2005; 5: 324–36.
49. Kim H, Neubert JK, San Miguel A et al. Genetic influence

on variability in human acute experimental pain sensitivity

associated with gender, ethnicity and psychological

temperament. Pain. 2004; 109: 488–96.
50. Mogil JS. The genetic mediation of individual differences

in sensitivity to pain and its inhibition. Proceedings of the
National Academy of Sciences of the United States of
America. 1999; 96: 7744–51.

51. Uhl GR, Sora I, Wang Z. The mu opiate receptor as a

candidate gene for pain: polymorphisms, variations in

expression, nociception, and opiate responses. Proceedings
of the National Academy of Sciences of the United States
of America. 1999; 96: 7752–5.

52. Ikeda K, Ide S, Han W et al. How individual sensitivity to

opiates can be predicted by gene analyses. Trends in
Pharmacological Sciences. 2005; 26: 311–17.

53. Roses AD. Pharmacogenetics and the practice of medicine.

Nature. 2000; 405: 857–65.
54. Thiebaut F, Tsuruo T, Hamada H et al. Cellular localization

of the multidrug-resistance gene product P-glycoprotein

in normal human tissues. Proceedings of the National
Academy of Sciences of the United States of America.
1987; 84: 7735–8.

55. Schinkel AH. The physiological function of drug-

transporting P-glycoproteins. Seminars in Cancer Biology.
1997; 3: 161–70.

56. Chiou WL, Chung SM, Wu TC. Potential role of P-

glycoprotein in affecting hepatic metabolism of drugs.

Pharmaceutical Research. 2000; 17: 903–5.
57. Thompson SJ, Koszdin K, Bernards CM. Opiate-induced

analgesia is increased and prolonged in mice lacking P-

glycoprotein. Anesthesiology. 2000; 92: 1392–9.
58. Letrent SP, Pollack GM, Brouwer KR, Brouwer KL. Effect of

GF120918, a potent P-glycoprotein inhibitor, on morphine

pharmacokinetics and pharmacodynamics in the rat.

Pharmaceutical Research. 1998; 15: 599–605.
59. Dagenais C, Graff CL, Pollack GM. Variable modulation of

opioid brain uptake by P-glycoprotein in mice.

Biochemical Pharmacology. 2004; 67: 269–76.
60. Marzolini C, Paus E, Buclin T, Kim RB. Polymorphisms in

human MDR1 (P-glycoprotein): recent advances and

clinical relevance. Clinical Pharmacology and
Therapeutics. 2004; 75: 13–33.

61. Sakaeda T, Nakamura T, Okumura K. Pharmacogenetics of

MDR1 and its impact on the pharmacokinetics and

pharmacodynamics of drugs. Pharmacogenomics. 2003; 4:
397–410.

62. Schwab M, Eichelbaum M, Fromm MF. Genetic

polymorphisms of the human MDR1 drug transporter.

Annual Review of Pharmacology and Toxicology. 2003;
43: 285–307.

63. Sindrup SH, Brosen K. The pharmacogenetics of codeine

hypoalgesia. Pharmacogenetics. 1995; 5: 335–46.
64. Heiskanen T, Olkkola KT, Kalso E. Effects of blocking

CYP2D6 on the pharmacokinetics and pharmacodynamics

of oxycodone. Clinical Pharmacology and Therapeutics.
1998; 64: 603–11.

65. Radominska-Pandya A, Czernik PJ, Little JM et al.
Structural and functional studies of UDP-

glucuronosyltransferases. Drug Metabolism Reviews.
1999; 31: 817–99.

66. Chapman CR, Hill HF, Saeger L, Gavrin J. Profiles of opioid

analgesia in humans after intravenous bolus

administration: alfentanil, fentanyl and morphine

compared on experimental pain. Pain. 1990; 43:
47–55.

67. Iribarne C, Dreano Y, Bardou LG et al. Interaction of

methadone with substrates of human hepatic cytochrome

P450 3A4. Toxicology. 1997; 117: 13–23.
68. Caraco Y, Sheller J, Wood AJ. Pharmacogenetic

determination of the effects of codeine and prediction of

drug interactions. Journal of Pharmacology and
Experimental Therapeutics. 1996; 278: 1165–74.

176 ] PART II DRUG THERAPIES FOR CANCER PAIN



69. Lampe JW, Bigler J, Bush AC, Potter JD. Prevalence of

polymorphisms in the human UDP-glucuronosyltransferase

2B family: UGT2B4(D458E), UGT2B7(H268Y), and

UGT2B15(D85Y). Cancer Epidemiology, Biomarkers and
Prevention. 2000; 9: 329–33.

70. Duguay Y, Baar C, Skorpen F, Guillemette C. A novel

functional polymorphism in the uridine diphosphate-

glucuronosyltransferase 2B7 promoter with significant

impact on promoter activity. Clinical Pharmacology and
Therapeutics. 2004; 75: 223–33.

71. Mackenzie PI, Gregory PA, Lewinsky RH et al. Polymorphic
variations in the expression of the chemical detoxifying

UDP glucuronosyltransferases. Toxicology and Applied
Pharmacology. 2005; 207: 77–83.

72. Sawyer MB, Innocenti F, Das S et al. A pharmacogenetic

study of uridine diphosphate-glucuronosyltransferase 2B7

in patients receiving morphine. Clinical Pharmacology and
Therapeutics. 2003; 73: 566–74.

73. Holthe M, Rakvag TN, Klepstad P et al. Sequence variations
in the UDP-glucuronosyltransferase 2B7 (UGT2B7) gene:

identification of 10 novel single nucleotide polymorphisms

(SNPs) and analysis of their relevance to morphine

glucuronidation in cancer patients. Pharmacogenomics
Journal. 2003; 3: 17–26.

74. Holthe M, Klepstad P, Zahlsen K et al. Morphine

glucuronide-to-morphine plasma ratios are unaffected by

the UGT2B7 H268Y and UGT1A1*28 polymorphisms in

cancer patients on chronic morphine therapy. European
Journal of Clinical Pharmacology. 2002; 58: 353–6.

75. Toide K, Takahashi Y, Yamazaki H et al. Hepatocyte nuclear
factor-1alpha is a causal factor responsible for

interindividual differences in the expression of UDP-

glucuronosyltransferase 2B7 mRNA in human livers. Drug
Metabolism and Disposition. 2002; 30: 613–5.

76. Wendel B, Hoehe MR. The human mu opioid receptor

gene: 50 regulatory and intronic sequences. Journal of
Molecular Medicine. 1998; 76: 525–32.

77. Ishii Y, Hansen AJ, Mackenzie PI. Octamer transcription

factor-1 enhances hepatic nuclear factor-1alpha-

mediated activation of the human UDP

glucuronosyltransferase 2B7 promoter. Molecular
Pharmacology. 2000; 57: 940–7.

78. Rhee KH, Stier G, Becker PB et al. The bifunctional protein
DCoH modulates interactions of the homeodomain

transcription factor HNF1 with nucleic acids. Journal of
Molecular Biology. 1997; 265: 20–9.

79. Keith DE, Anton B, Murray SR et al. mu-Opioid receptor

internalization: opiate drugs have differential effects on a

conserved endocytic mechanism in vitro and in the

mammalian brain. Molecular Pharmacology. 1998; 53:
377–84.

80. Clarke S, Kitchen I. Opioid analgesia: new information

from gene knockout studies. Current Opinion in
Anaesthesiology. 1999; 12: 609–14.

81. Ravert HT, Bencherif B, Madar I, Frost JJ. PET imaging of

opioid receptors in pain: progress and new directions.

Current Pharmaceutical Design. 2004; 10: 759–68.

82. Chaturvedi K, Shahrestanifar M, Howells RD. mu-Opioid

receptor: role for the amino terminus as a determinant of

ligand binding affinity. Molecular Brain Research. 2000;
76: 64–72.

83. Surratt CK, Johnson PS, Moriwaki A et al. -mu opiate

receptor. Charged transmembrane domain amino acids are

critical for agonist recognition and intrinsic activity.

Journal of Biological Chemistry. 1994; 269: 20548–53.
84. Wang JB, Imai Y, Eppler CM et al. mu opiate receptor:

cDNA cloning and expression. Proceedings of the National
Academy of Sciences of the United States of America.
1993; 90: 10230–4.

85. Pil J, Tytgat J. The role of the hydrophilic Asn230 residue

of the mu-opioid receptor in the potency of various opioid

agonists. British Journal of Pharmacology. 2001; 134:
496–506.

86. Bond C, LaForge KS, Tian M et al. Single-nucleotide
polymorphism in the human mu opioid receptor gene

alters beta-endorphin binding and activity: possible

implications for opiate addiction. Proceedings of the
National Academy of Sciences of the United States of
America. 1998; 95: 9608–13.

87. Town T, Abdullah L, Crawford F et al. Association of a

functional mu-opioid receptor allele (1118A) with alcohol

dependency. American Journal of Medical Genetics. 1999;
88: 458–61.

88. Bergen AW, Kokoszka J, Peterson R et al. Mu opioid

receptor gene variants: lack of association with alcohol

dependence. Molecular Psychiatry. 1997; 2: 490–4.
89. Sander T, Gscheidel N, Wendel B et al. Human mu opioid

receptor variation and alcohol dependence. Alcoholism:
Clinical and Experimental Research. 1998; 22: 2108–10.

90. Li T, Liu X, Zhu ZH et al. Association analysis of

polymorphisms in the m opioid gene and heroin abuse in

chinese subjects. Addiction Biology. 2000; 5: 181–6.
91. Lotsch J, Zimmermann M, Darimont J et al. Does the

A118G polymorphism at the mu-opioid receptor gene

protect against morphine-6-glucuronide toxicity?

Anesthesiology. 2002; 97: 814–9.
92. Hirota T, Ieiri I, Takane H et al. Sequence variability and

candidate gene analysis in two cancer patients with

complex clinical outcomes during morphine therapy. Drug
Metabolism and Disposition. 2003; 31: 677–80.

93. Lotsch J, Skarke C, Grosch S et al. The polymorphism

A118G of the human mu-opioid receptor gene decreases

the pupil constrictory effect of morphine-6-glucuronide

but not that of morphine. Pharmacogenetics. 2002; 12:
3–9.

94. Klepstad P, Rakvag TT, Kaasa S et al. The 118 A4G

polymorphism in the human micro-opioid receptor gene

may increase morphine requirements in patients with pain

caused by malignant disease. Acta Anaesthesiologica
Scandinavica. 2004; 48: 1232–9.

95. Janicki PK, Schuler G, Francis D et al. A genetic association

study of the functional A118G polymorphism of the human

mu-opioid receptor gene in patients with acute and chronic

pain. Anesthesia and Analgesia. 2006; 103: 1011–7.

Chapter 13 Clinical pharmacology of opioids: opioid switching and genetic basis for variability in opioid sensitivity ] 177



96. McQuay H. Opioids in pain management. Lancet. 1999;
353: 2229–32.

97. Zaki PA, Keith Jr DE, Brine GA et al. Ligand-induced
changes in surface mu-opioid receptor number:

relationship to G protein activation? Journal of
Pharmacology and Experimental Therapeutics. 2000; 292:
1127–34.

98. Alvarez VA, Arttamangkul S, Dang V et al. mu-Opioid
receptors: ligand-dependent activation of potassium

conductance, desensitization and internalization. Journal
of Neuroscience. 2002; 22: 5769–76.

99. Yu Y, Zhang L, Yin X et al. Mu opioid receptor

phosphorylation, desensitization, and ligand

efficacy. Journal of Biological Chemistry. 1997; 272:
28869–74.

100. El Kouhen R, Burd AL, Erickson-Herbrandson LJ et al.
Phosphorylation of Ser363, Thr370, and Ser375, residues

within the carboxyl tail differentially regulates mu opioid

receptor internalization. Journal of Biological Chemistry.
2002; 276: 12774–80.

101. Wolf R, Koch T, Schulz S et al. Replacement of threonine
394 by alanine facilitates internalization and

resensitization of the rat mu opioid receptor. Molecular
Pharmacology. 1999; 55: 263–8.

102. Oakley RH, Laporte SA, Holt JA et al. Differential affinities
of visual arrestin, beta arrestin1, and beta arrestin2 for G

protein-coupled receptors delineate two major classes of

receptors. Journal of Biological Chemistry. 2000; 275:
17201–10.

103. Bohn LM, Lefkowitz RJ, Gainetdinov RR et al. Enhanced
morphine analgesia in mice lacking beta-arrestin 2.

Science. 1999; 286: 2495–8.

104. Cen B, Xiong Y, Ma L, Pei G. Direct and differential

interaction of beta-arrestins with the intracellular

domains of different opioid receptors. Molecular
Pharmacology. 2001; 59: 758–64.

105. Krupnick JG, Goodman Jr OB, Keen JH, Benovic JL.

Arrestin/clathrin interaction. Localization of the clathrin

binding domain of nonvisual arrestins to the carboxy

terminus. Journal of Biological Chemistry. 1997; 272:
15011–6.

�106. Peyron R, Laurent B, Garcia-Larrea L. Functional imaging

of brain responses to pain. A review and meta-analysis.

Neurophysiologie Clinique. 2000; 30: 263–88.
107. Ploghaus A, Tracey I, Gati JS et al. Dissociating pain from

its anticipation in the human brain. Science. 1999; 284:
1979–81.

108. Longe SE, Wise R, Bantick S, Lloyd D et al. Counter-
stimulatory effects on pain perception and processing are

significantly altered by attention: an fMRI study.

Neuroreport. 2001; 12: 2021–5.
109. Tracey I, Ploghaus A, Gati JS et al. Imaging attentional

modulation of pain in the periaqueductal gray in humans.

Journal of Neuroscience. 2002; 22: 2748–52.
110. Zubieta JK, Heitzeg MM, Smith YR et al. COMT val158met

genotype affects mu-opioid neurotransmitter responses to

a pain stressor. Science. 2003; 299: 1240–3.
111. Diatchenko L, Nackley AG, Slade GD et al. Catechol-O-

methyltransferase gene polymorphisms are associated with

multiple pain-evoking stimuli. Pain. 2006; 125: 216–24.
112. Diatchenko L, Slade GD, Nackley AG et al. Genetic basis for

individual variations in pain perception and the

development of a chronic pain condition. Human
Molecular Genetics. 2005; 14: 135–43.

178 ] PART II DRUG THERAPIES FOR CANCER PAIN



14
Clinical pharmacology of opioids: adverse effects of
opioids

JUAN MANUEL NÚÑEZ OLARTE
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KEY LEARNING POINTS

� In most cases, a beneficial balance between pain

relief and the adverse effects of opioids can be

achieved.
� Careful evaluation is needed in order to distinguish the

adverse effects of opioids from comorbidities,

dehydration, or drug interactions.
� The initial approach should be dose reduction of the

systemic opioid.

� When doses cannot be reduced without loss of

analgesia, the addition of a coanalgesic or adjuvant,

pain-targeting therapies, and regional anesthesia might

be helpful.
� If adverse effects still persist, the clinician can choose

between symptomatic management of the side effect,

opioid rotation, and switching route of systemic

administration.

INTRODUCTION AND DEFINITION

Opioid analgesics are certainly the mainstay of cancer
pain therapy. The World Health Organization (WHO)’s
analgesic ‘‘ladder’’ has been the internationally recom-
mended approach to the pharmacological management of
cancer pain for the last two decades.1, 2 A skillful use of
the WHO method for cancer pain relief can achieve
success in roughly 80 percent of patients.3 Whereas
excessive concern about opioid toxicity (for example,

addiction) can become an important barrier to adequate
pain therapy,4 improper management of opioid adverse
effects might result in decreased quality of life for the
patients, and even failures in pain control.

This chapter will review the management of the most
important opioid adverse effects. The chapter will try to
make the point that in opioid therapy, these effects cannot
be avoided, but can and must be minimized. In most
cases, a beneficial balance between pain relief and adverse
effects can be achieved.



CLASSIFICATION OF IMPORTANT OPIOID
ADVERSE EFFECTS

Certain adverse effects of opioids have traditionally been
considered most relevant due to their potential impact
(i.e. respiratory depression or addiction) or high pre-
valence (i.e. constipation). On the other hand, skillful
management of cancer pain with opioids in the last
decades has helped to dispel several myths regarding the
relevance of these adverse effects, while highlighting the
importance of new ones previously undetected. Conse-
quently, a new group of adverse effects (i.e. sedation,
cognitive failure, organic hallucinosis, delirium, myoclo-
nus, seizures, hyperalgesia), sometimes embraced under
the term ‘‘opioid neurotoxicity,’’ are given due con-
sideration in this classification (see Box 14.1).

GENERAL ETIOLOGY AND PATHOPHYSIOLOGY

The likelihood of opioid toxicity has been associated with
several factors, such as patient age, organ dysfunction,
pharmacodynamic considerations, concurrent use of
medications with overlapping toxicity, and the patient’s
previous experience with opioids.5 On the other hand,
simple hematological and biochemical parameters pre-
dictive of morphine intolerance in cancer pain patients
have yet to be found.6

Among adverse effects, there is a substantial variability
in their dose response, and even among those where a
dose–response relationship is suggested (central nervous
system (CNS) side effects) interindividual variability is
found. Genetic variability is known to affect the sensi-
tivity to opioid analgesia of several opioids, and it is
therefore reasonable to expect a similar role in the pre-
disposition to adverse effects.7 For example, 118 A4G
polymorphism in the human micro-opioid receptor gene
has recently been found to increase morphine require-
ments in cancer pain.8

Traditionally, adverse side effects were considered to be
a consequence of the binding of opioids at specific
receptors in the encephalon, spinal cord, and periphery to
either activate or suppress different nerve populations.
Apart from its action on the CNS, opioids are known to
have effects on the cardiovascular, pulmonary, gastro-
intestinal (GI), genitourinary, and immune systems,
which account for some of their adverse effects.9 On the
other hand, some authors have recently been advocating
the role of several nonopioid receptors in the potential
mechanisms of morphine neurotoxicity, either through
the binding of the parent drug or its metabolites.10, 11, 12

The clinical implications of morphine metabolites
(morphine-6-glucuronide, morphine-3-glucuronide, and
normorphine) in the development of morphine neuro-
toxicity have been the subject of a heated debate.13, 14, 15

There is a growing consensus on the importance of these
metabolites and their parent drug in the development of
certain opioid adverse effects, but their true clinical
revelance warrants further investigation.16, 17, 18, 19, 20

GENERAL EPIDEMIOLOGY

It is quite difficult to establish overall frequencies of
opioid-induced adverse effects due to the multifactorial
etiology of the symptoms recorded in cancer patients,
where it might be impossible to attribute any given
symptom to an opioid adverse effect. Nevertheless, some
authors have attempted to study the association of the
prevalence of different symptoms with the use of weak or
strong opioids within a larger prospective study21 or to
record prospectively the prevalence of opioid adverse
effects.22, 23 The results of these three studies are sum-
marized in Table 14.1.

OVERALL MANAGEMENT STRATEGIES

Several global strategies have been proposed that may
reduce the adverse effects sometimes associated with
opioid therapy. The clinical challenge of selecting the best
option is enhanced by the lack of definitive, evidence-
based comparative data. Certainly, this aspect of opioid
therapy is still surrounded with controversy.

Box 14.1 Classification of important
opioid adverse effects

In the following list, opioid neurotoxicity (ONT) is
noted:

� sedation (ONT);
� cognitive failure (ONT);
� organic hallucinosis (ONT);
� delirium (ONT);
� myoclonus and seizures (ONT);
� hyperalgesia (ONT);
� constipation;
� nausea and vomiting;
� respiratory depression;
� tolerance, physical dependence, and addiction;
� dry mouth;
� other:

– urinary retention;
– biliary spasm;
– pruritus and allergy;
– noncardiac pulmonary edema;
– hiccups;
– hypogonadism;
– adrenal suppression;
– immunosuppression.
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A recent systematic review of the literature has failed to
produce clinical guidelines to manage opioid adverse effects
successfully. The lack of well-designed, randomized con-
trolled trials and the heterogeneity of populations and study
designs precluded meta-analysis and firm conclusions.24

On the contrary, the European Association for Pallia-
tive Care (EAPC) has released two reports, one of them
evidence-based, with recommendations and strategies to
manage the adverse effects of oral morphine.7, 25 The
EAPC Expert Working Group recommends the following
strategies for the treatment of opioid adverse effects:

� careful evaluation to distinguish between opioid
adverse effects and comorbidities, dehydration, or
drug interactions;

� initial consideration of dose reduction of systemic
opioid, but when doses cannot be reduced without
loss of analgesia, there are several options available to
the clinician:
– addition of a coanalgesic or adjuvant;
– application of a therapy targeting the cause of the

pain (e.g. radiotherapy);
– application of a regional anesthetic or

neuroablative intervention.
� if adverse effects persist, the clinician should consider

options of:
– symptomatic management of the adverse effects;
– opioid rotation (or switching);
– switching route of systemic administration;
– opioid combination (not included in the original

EAPC paper).7

Addition of a coanalgesic or coadjuvant

If analgesia is satisfactory, a dose reduction of the opioid
by 10–25 percent per day until resolution of the adverse

effects has traditionally been considered enough, without
compromising pain control. There is no clear evidence to
support this assumption. When doses cannot be
decreased without loss of analgesia, the addition of a
coanalgesic or adjuvant might be a simple and effective
approach.

The role of coanalgesic nonopioid drugs to help
diminish the opioid dose has also been a contentious
issue. Although nonsteroidal anti-inflammatory drugs
(NSAIDs) and other adjuvant drugs are widely considered
to be one of the basic tenets of cancer pain relief, some
authors warn us against indiscriminate use. Caution in
their use by applying our knowledge of their indications,
pharmacology, and potential for additive and new side
effects has long been advocated.26

Some authors have raised concerns about the possi-
bility of a ‘‘dangerous side’’ to nonopioid coanalgesic
drugs, a new concept that might undermine our previous
reliance on these drugs to allow for a reduction in the
opioid dose.27 The evidence presented to support this
thesis is not new and relies heavily on studies of adverse
effects in different types of population. As relates to
cancer pain, there is only anecdotal evidence of the risk of
opioid toxicity precipitated by impaired renal function
secondary to NSAIDs in the presence of dehydration.28, 29

On the other hand, old controlled trials in cancer pain
patients have already demonstrated that the addition of a
nonopioid can provide analgesia additive to that of
opioids,30, 31 and had supported the role of NSAIDs in the
management of malignant bone pain.32 Newer well-
designed cohort studies and randomized controlled trials
have readdressed the impact of NSAIDs and have pro-
vided evidence of their analgesic efficacy in cancer pain
due not only to somatic but also to visceral mechan-
isms,33 and also evidence of the opioid-sparing effect of
diclofenac in cancer pain.34, 35[II] This action is not

Table 14.1 Prevalence of opioid side effects.

Side effects (N) Grond et al.21 (%) Schug et al.22 (%) Cherny et al.23 (%)

No. of patients 289 550 124.0

(a) Nil 20.1

(b) Somnolence 26 (b1c1d1e1f) 35.4

(c) Cognitive impairment 33.1

(d) Hallucinations 14.5

(e) Myoclonus 8.8

(f) Seizure 1.6

(g) Constipation 42 11.5 21.7

(h) Nausea and vomiting 33126 6.5 12.9

(i) Respiratory depression 0.8

(j) Urinary retention 4.7 0.8

(k) Itch 6 3.7 0.8

(l) Dizziness 2.4

(m) Sweating 30 2.0
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secondary to a modification of morphine or methadone
bioavailability induced by diclofenac.36, 37 Interestingly,
sufficient ketorolac has been found to be safe in high-
dose, long-term use even in the setting of a frail patient
population, with no evidence of precipitating renal dys-
function. In this same case series, ketorolac was useful in
reverting opioid bowel syndrome thanks to its morphine-
sparing effect.38[V] This paper is one of the few instances
in which the addition of NSAIDs clearly decreased an
opioid adverse effect.

A review of the literature concerning the use of
NSAIDs as adjuvant analgesics to opioids found nine
studies, all of which reported favorable results for the
combination of both drugs.39[I] In summary, the NSAID
broad analgesic effect seems to be useful in optimizing the
balance between analgesia and side effects in conditions in
which increases in opioid dosage cause adverse effects.
Nevertheless, further research is needed to assess the
safety of NSAIDs as adjuvants on a long-term basis,
specifically addressing the significant ulcerogenic gastro-
intestinal effects of NSAIDs. Finally, a randomized con-
trolled trial has provided some insight into the opioid-
sparing possibilities of paracetamol (acetaminophen) in
advanced cancer.40[II]

As regards the potential role of adjuvants, it is
important to underline the fact that there are few good
studies in the cancer population. Take for example
gabapentin, a drug widely tested in benign neuropathic
pain, that has been tested only recently in a controlled
study versus placebo in malignant neuropathic pain. In
this study, gabapentin was able to reduce the need for
rescue opioid doses significantly.41[II]

Symptomatic management of the adverse
effects

The EAPC paper mentioned above under Overall man-
agement strategies7 acknowledges the fact that sympto-
matic drugs to prevent or control opioid adverse effects
are commonly employed, but also that the evidence
behind this approach is still very poor and largely anec-
dotal. Nevertheless, these drugs will be discussed under
each specific opioid adverse effect. The reader must have
in mind the potential risk for interactions, medication
burden, and also increased costs.

Opioid rotation

The last 15 years have witnessed a heated debate in the
field regarding the potential usefulness of opioid rotation
(also called opioid switching or substitution), and even
preventive, approach.42 With the advantage of hindsight
and a more recent systematic review of the literature,43

some conclusions can be proposed.

Opioid rotation has been defined as the practice of
reducing opioid adverse effects by switching from the
currently administered opioid to an alternative opioid.7 It
is also commonly referred to as opioid switching or
opioid substitution, although these alternative terms have
lost some of the original emphasis on routine changing of
opioids, coupled with hydration, in order to increase
the elimination of water-soluble active metabolites and
parent opioids.

Not included in this definition is the recent suggestion
to stick to the second step of the WHO analgesic ladder
when managing mild to moderate pain, if the clinician’s
main concern is that of avoiding adverse effects. [II]
Opioid rotation has traditionally included substitution of
third-step opioids by other similar potent opioids –
therefore, a switch from a third-step potent opioid to a
second-step mild opioid to avoid adverse effects is gen-
erally not embraced under the definition. Nevertheless,
this is again another widely discussed issue, but some
studies merit further comments. In a nonblinded, non-
randomized, large study, constipation, neuropsychologi-
cal symptoms, and pruritus were more frequently found
with low-dose morphine than with high-dose tramadol
for cancer pain.44 In another randomized multicenter
study, anorexia and constipation were more frequently
found in a two-step versus a traditional three-step
analgesic ladder. The authors concluded that a direct
move to the third step of the WHO analgesic ladder is
feasible and could reduce some pain scores, but also
requires careful management of adverse effects.45

Opioid rotation has been found by different clinicians
to be effective in the management of opioid-induced
sedation, cognitive failure, hallucinations, delirium,
myoclonus, hyperalgesia, nausea and vomiting, con-
stipation, and dry mouth. Nevertheless, in the systematic
review mentioned,43 the search strategy retrieved no
randomized controlled trials, therefore the review exam-
ined all case reports, uncontrolled and retrospective stu-
dies in an attempt to determine the current level of
evidence. Fifty-two reports were identified: 23 case
reports, 15 retrospective studies/audits, and 14 pro-
spective uncontrolled studies. All reports, apart from one,
concluded that opioid rotation is a useful clinical man-
euver for improving pain control and/or reducing opioid-
related adverse effects. The author concluded that for
patients with inadequate pain relief and intolerable
opioid-induced toxicity, a switch to an alternative opioid
may be the only option for symptomatic relief, even
though the evidence supporting the practice is largely
anecdotal or based on observational or uncontrolled
studies. [III] Clearly, this is a topic that demands further
research with randomized trials.

Several papers have been published since the release of
the previous systematic review. Four new uncontrolled
prospective studies46, 47, 48, 49 and one retrospective
study50 could now be added to the series. All the studies,
apart from one, are again supportive of opioid rotation.
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Whereas previous studies focused mainly on morphine as
first-line opioid and methadone as second-line, these new
studies explore rotations between transdermal fentanyl
and methadone and between morphine and transdermal
fentanyl.

Guidelines for switching and rotating opioids have
been proposed which emphasize:

� the use of conversion tables related to the
management of chronic pain;

� that dose conversion tables are guidelines only (e.g.
in some cases even reducing the calculated dose by
an additional 30–50 percent in order to be on the
safe side);

� the need to monitor closely the patients during
the switch, to avoid overtreatment or
undertreatment.7

Several guidelines for opioid rotation have been proposed
based on the relevant literature. The ones currently in use
in the Hospital General Universitario Gregorio Marañón,
Madrid, are outlined in Tables 14.2, 14.3, 14.4, and 14.5.
The limitation of these tables has already been discussed
and the literature is filled with papers suggesting that
relative potency doses are not the same one way or the
other (i.e. the dose ratio is not the same when switching
from, for example, morphine to methadone, and from
methadone to morphine).52

Switching route of systemic administration

There are data to suggest that a switch of opioids from the
oral or transdermal route to parenteral might improve the
adverse effects.7 A prospective paper evaluated the efficacy
of the start of parenteral opioids in 100 cancer patients
who had failed on conventional opioids. Adverse effects
were present in 78 percent of patients, and resolved
completely in 32 percent of patients.53[III]

Opioid combinations

Some authors have published their preliminary clinical
experience combining two opioids in order to improve
opioid response in cancer pain. In the 14 patients
described, the addition of a second opioid seemed to be
effective in maintaining the stability of the first opioid
dose.54[III] We have used this strategy in our institution
to avoid the well-demonstrated cardiac toxicity (arryth-
mia due to prolonged QT interval) from high doses of
methadone in patients with good analgesic response to
this opioid.

Table 14.2 Dose conversion tables of opioids in the setting of cancer pain.

Opioid Relative oral potency Relative parenteral potency

Morphine 1 2 (s.c.), 3 (i.v.)

Oxycodone 1.5–2 3–4

Codeine 1/12

Dihydrocodeine 1/10

Dextropropoxyphene 1/15

Tramadol 1/4 1/10 (of parenteral morphine)

Methadone 1–20 1–20 (of parenteral morphine)

Pethidine (meperidine) 1/8 (of parenteral morphine)

Buprenorphine 60–80 (SL) 30–40 (of parenteral

morphine)

Hydromorphone 5 10

Fentanyl 68 (of parenteral morphine)

Reprinted with permission from Ref. 51. SL, sublingual.

Table 14.3 Dose conversion tables of opioids in the setting of

cancer pain, part 2.

Oral morphine (mg/day) Transdermal fentanyl (lg/hour)

40–88 25

89–148 50

149–208 75

209–268 100

269–328 125

329–388 150

389–448 175

449–508 200

Reprinted with permission from Ref. 51.

Table 14.4 Dose conversion tables of opioids in the setting of

cancer pain, part 3.

Oral morphine (mg/day) Transdermal buprenorphine
(lg/hour)

30–60 35

90 52.5

120 70

Reprinted with permission from Ref. 51.

Chapter 14 Clinical pharmacology of opioids: adverse effects of opioids ] 183



SEDATION

Etiology and pathophysiology

Some preliminary evidence suggests that rapidly increas-
ing morphine concentrations cause more sedation than
more gradually increasing concentrations.55 On the other
hand, no relationship has been found between plasma
morphine, M6G, M6G/M, and pain and sedation scores
in another study.56

Epidemiology

Data from prospective studies indicate that sedation or
drowsiness is observed in 20–60 percent of cancer patients
on oral morphine.7 It has been suggested that in 7–10
percent of advanced cancer patients on opioids, sedation
may remain a major problem in spite of opioid dose
titration and opioid switch.57

Clinical presentation

Sedation is a common adverse effect either when patients
are started on opioid analgesics or after receiving a sig-
nificant increase in dose. After a few days, tolerance to
sedation usually develops. It should be noted that in some
cases somnolence actually may reflect an increase in
comfort after the patient has been relieved from severe
pain, rather than true sedation. On the other hand, rapidly
progressive sedation in the setting of a stable opioid dose
should trigger a review of concurrent medications, and
potential complications (metabolic disturbances, sepsis,
CNS metastases, etc.), prior to considering somnolence
only as an opioid adverse effect.58

Evidence-based evaluation of management

The main availiable options are:

� opioid selection;
� opioid rotation and switch of route;
� symptomatic management with amphetamines,

caffeine, and donepezil.

Evidence from well-designed open trials suggests that
transdermal fentanyl is less sedating than oral morphine
for cancer pain.59, 60, 61[III] In the first of these three
studies, significant improvement in morning vigilance
was also associated with significant improvement in sleep
quality.59 In the second and larger study, transdermal
fentanyl was associated with significantly less daytime
drowsiness, but greater sleep disturbance and shorter
sleep duration than morphine.60 On the other hand, a
randomized controlled trial that compared subcutaneous
morphine and fentanyl in stable hospice patients has not
confirmed the range of benefits with fentanyl suggested in
other studies.62[II] Possible explanations for these dif-
ferent findings might be differences in number of
patients, the stigma associated with oral morphine acting
as a bias, and differences in routes of administration.

Oral methadone may be less sedating than oral mor-
phine, as found in a randomized prospective study.63[II]
As mentioned above, weak opioids used in the second
step of the WHO analgesic ladder, such as dex-
tropropoxyphene64[II] and tramadol45[III], seem to be
less sedating than low-dose oral morphine. On the other
hand, tramadol has failed to show this profile in a ran-
domized controlled trial.65[II]

Opioid rotation and switch of route have been found
to be effective, as mentioned above. Summarizing the
available data, there is not as yet enough evidence to favor
any strong opioid or route of administration as being less
sedating than another.

The role of psychostimulants in the management of
opioid-induced sedation has been the subject of extensive
reviews.58, 66 Studies in humans have confirmed the
enhancement of opioid analgesia by amphetamines
shown in animal studies. In addition, clinical studies have
demonstrated that psychostimulant drugs produce a
decrease in opioid-induced somnolence and an increase
in general cognitive abilities. Moreover, the greater alert-
ness allows for the use of larger opioid doses, which can
produce a substantial increase in analgesia.58, 67[I]

Nevertheless, the randomized controlled clinical trials
that have addressed the impact of amphetamines in
opioid-induced sedation in cancer patients show con-
flicting results.67, 68 However, the cumulative evidence of
other open studies and retrospective studies, as well as
studies on different patient populations, strongly sup-
ports the positive influence of amphetamines.

Methylphenidate and dexamphetamine (dex-
troamphetamine) are usually initiated at doses of
2.5–5mg once or twice a day (usually in the morning and
at noon, in order not to disturb sleep). The dose can be
escalated as required and the therapeutic effect is evident
within two days of starting the treatment. Experience is
greater with methylphenidate.

Psychostimulants can produce adverse effects, such as
paranoid ideation, hallucinations, delirium, anorexia,
insomnia, and tremulousness. Tolerance can develop to
their positive stimulant effects. Amphetamines are

Table 14.5 Several examples of relative equianalgesic doses.

Dose

Morphine 10mg p.o. = hydromorphone 2mg

p.o. = hydromorphone 1mg s.c./i.v.

Morphine 30mg p.o. =morphine 15mg s.c. =morphine 10mg i.v.

Morphine 10mg p.o. = tramadol 40mg p.o.

Morphine 10mg s.c./i.v. = tramadol 100mg s.c./i.v.

The dose of methadone depends on the dose and time of use of the
previous opioid. Indications suggested by Ripamonti et al.52 should be
followed.
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contraindicated relatively or even completely in the setting
of a previous history of psychiatric disorders, substance
abuse, cardiac ischemia, and arrhythmia. Severe extreme
adverse effects might also include intracranial hemorrhage.

Caffeine may be useful in the reversal of sedation from
opioid analgesics.69[V] Recently, donepezil at initial doses
of 5mg once a day has started to be studied with pro-
mising results.70, 71, 72[III]

COGNITIVE FAILURE

Introduction and definition

Research has shown that subtle changes in cognitive
function in cancer patients can be detected under opioid
exposure, see below under Clinical findings. On the other
hand, cognitive failure in the terminal cancer population
happens usually in the setting of the broader syndromic
category of delirium. This section will focus only on
cognitive dysfunction without delirium.

Clinical presentation

In most cases, the cognitive failure resembles more a
generalized slow down of cognitive function, rather than
an increase in number of errors or major errors in
judgment.73, 74, 75

Clinical findings

A 30 percent increase in the regular opioid dose used for
cancer pain relief produces a significant cognitive
impairment, measured by specific cognitive tests, that can
be detected 45 minutes after receiving the new increased
dose. In some cases, this impairment is still detectable one
week after the increase in dose.76, 77

Cognitive function has been assessed in cancer patients
by means of reaction time and compared to other
populations.78, 79, 80, 81, 82, 83 Cancer patients on stable
opioid doses have also been tested for their driving ability
by means of computerized psychomotor tests originally
designed for professional motor vehicle drivers,84 and by
driving regularly on a driving simulator.85 Similar to the
other studies mentioned above, it was concluded that
opioids had a slight and selective effect on psychomotor
performance, and that long-term stable opioid doses do
not necessarily impair driving ability, but with the caveat
that each case demands an individual examination.

Evidence-based evaluation of management

The main available options are

� opioid rotation;
� symptomatic management with amphetamines.

In a randomized controlled trial, methylphenidate sig-
nificantly improved cognitive function as measured by
specific testing in patients receiving high doses of opioids
subcutaneously.86[II] Other noncontrolled studies have
shown similar results.87

ORGANIC HALLUCINOSIS

Introduction and definition

Hallucinations secondary to opioid exposure are usually
part of the wider syndromic category of delirium. On the
other hand, the syndrome of ‘‘organic hallucinosis,’’
characterized by hallucinations in the setting of clear
consciousness and intact intellectual function, is con-
sidered a separate entity in the Diagnostic and Statistical
Manual of Mental Disorders (DSM)-IV88 and the Inter-
national Statistical Classification of Diseases (ISCD)-10.89

Clinical presentation and findings

Some clinicians have described patients with opioid-
induced organic hallucinosis with no evidence of delir-
ium.90, 91, 92, 93 Hallucinators are more likely to be taking
opioids in a hospice population, and it is not clear why
some patients on opioids hallucinate and others do not.94

It was observed that in some cases a transition took place
from organic hallucinosis to delirium in spite of opioid
rotation, and that most of the patients did not report the
presence of hallucinations spontaneously, but they were
detected thanks to a sudden change in mood.94

Evidence-based evaluation of management

The limited number of cases described in the literature
does not allow for a proper discussion of treatment
options, but it seems that haloperidol and opioid rotation
might be effective options.94[V]

DELIRIUM

Definition

The definition of delirium in the DSM-IV is based on
clinical characteristics considered to be crucial to the
diagnosis:

� disturbance of consciousness/impaired attention;
� change in cognition (such as memory deficit,

disorientation, language disturbances) or perception
disturbances not due to dementia;

� acute presentation and fluctuation during the course
of the day;
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� evidence of a general medical condition or drugs or
several etiologies judged to be etiologically related to
the disturbance.88

Certain differences exist in the diagnostic criteria estab-
lished for delirium when comparing DSM-IV and ISCD-
10, although the general concept is similar. The ISCD-10
system of classification includes some additional points
such as short-term memory impairment with preserva-
tion of long-term memory, disorientation, psychomotor
disturbances, and sleep problems.89

Etiology and pathophysiology

It is important to emphasize that in the medically ill and
in cancer patients, opioids are seldom the only causal
factor implicated in the genesis of delirium.90 Multiple
etiologies and concomitant conditions may contribute to
development of this syndrome, with polypharmacy
(especially benzodiazepines and corticosteroids) and
toxic-metabolic abnormalities affecting a large percentage
of cancer patients.95

Nevertheless, it is possible that in certain cases opioids
can become the only factor behind the development of
delirium. In a prospective study, the only factor associated
with a higher frequency of delirious symptoms in terminal
cancer patients was higher daily opioid dosage (p= 0.08).96

Some researchers have suggested that oxycodone might be
less delirium/hallucinations inducing than morphine,97 but
these claims have not been supported when both drugs
were compared in randomized clinical trials.98, 99

Several theoretical models have attempted to explain
the pathophysiology of delirium in the setting of
advanced cancer:

� reduction in cerebral oxidative metabolism;
� imbalance of neurotransmitters acetylcholine versus

dopamine;
� stress-induced hypercortisolism;
� neuroanatomic models, changes in endorphin levels.100

Epidemiology

Delirium is very prevalent in the advanced cancer
population with several studies suggesting that at least
one-third of cancer patients admitted for terminal care
may develop delirium before death,97 although in some
studies the figure for terminal delirium in the last week of
life might increase to 83–88 percent of the patients.101

Clinical presentation

Delirium unfortunately still goes unrecognized or is
misdiagnosed as depression or dementia. Delirium can
present in three categories: hyperactive or agitated,

hypoactive, and mixed. Whereas agitated delirium is
easily recognizable, the hypoactive and mixed forms are
less easily detectable. Patients’ relatives are usually aware
of the subtle changes that precede florid delirium. Delir-
ium is very common in advanced cancer patients and is
reversible in 50 percent of cases. The most common
delirium subtype is mixed.102

Delirious patients with advanced cancer are an
important stressing factor for relatives and professionals
caring for them. There is a tendency to overestimate the
intensity of pain in delirious patients by health profes-
sionals.103 Without a high index of suspicion, delirium
might go undetected and confound the clinician who
might increase the opioid dose in response to the situa-
tion, thereby increasing the delirious symptoms of the
patient even more. If this ‘‘analgesic spiral’’ goes unde-
tected, a serious deterioration of the patient’s condition,
and even death, might occur.104

Examination and diagnostic criteria

The diagnosis of delirium is primarily clinical and relies
on precise criteria. The Mini-Mental State Examination
(MMSE) is perhaps the most utilized cognitive screening
tool,105 and its use has long been advocated in the setting
of advanced cancer.106 Although the MMSE is effective in
measuring delirium severity, the determination of
impairment in the MMSE is not specific to delirium.

A number of instruments have been developed to help
to accurately diagnose delirium, and a proper discussion
of them is outside the boundaries of this chapter.
Nevertheless, let us briefly introduce two:

1. the Confusion Assessment Method (CAM),107

which has been frequently selected by clinicians
and researchers in the field of advanced cancer
due to its simplicity;

2. the Memorial Delirium Assessment Scale
(MDAS).108 Although the scale was developed for
assessing severity of delirium it may also be useful
to establish a diagnosis of delirium in medically
ill patients.

Evidence-based evaluation of management

The management of delirium in advanced/terminal can-
cer can be summarized in the following points:

� provision of a safe environment;
� treatment of underlying etiology – opioid rotation

plus hydration;
� psychological interventions;
� pharmacological interventions:

– tranquilization;
– sedation;
– anesthesia.109
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Despite advanced malignancy, and the fact that the pre-
cise etiology can be discovered in less than 50 percent of
the cases,101 managing treatable causes (e.g. hypercalce-
mia, infection, dehydration, etc.) is perhaps the most
effective and rapid method of dealing with delirium. In
this setting, it is quite relevant to remember the strategies
described above under Overall management strategies for
opioid adverse effects. As mentioned before, opioid
rotation plus hydration has long been advocated as a way
to improve opioid-induced delirium. Morphine, hydro-
morphone, methadone, oxycodone, and fentanyl have
been successfully used for opioid rotation in this setting.

No published studies have formally evaluated psy-
chological approaches to the delirious patient, such as
clocks, calendars, reassuring interjections, etc.110

Regarding pharmacological interventions, haloperidol
is widely considered to be the drug of choice for tran-
quilization in delirium. Haloperidol is a high-potency,
relatively low-toxic neuroleptic, with a wide safety margin
and great administration versatility (p.o., p.r., s.c., i.m.,
i.v.). Adverse effects are rare, except for extrapyramidal
reactions. Titration of the dosage against the clinical state
is feasible, and oral starting doses are around 0.5–1.5mg
(parenteral doses should be between half and two-thirds
of the oral dose). Doses are repeated at regular intervals
(2–5mg at 1mg/min every 30 minutes i.v. maximum, if
rapid tranquilization is necessary), and increased as need-
ed with most advanced cancer patients settling down with
a 1.5–20mg oral total daily dose either every 24, 12, or 8
hours.109, 110 The newer atypical antipsychotics risper-
idone and olanzapine might be useful in the setting of
complicated delirium when extrapyramidal side effects
develop with haloperidol.111[V] Recently, the use of
acetylcholinesterase inhibitors, such as physostigmine and
donepezil, has been reported.112[V]

Sedation with benzodiazepines should be used cau-
tiously because of the risk of worsening the delirium, but
occasionally it is unavoidable. Lorazepam, because of its
short half-life and lack of active metabolites, is usually
preferred, although midazolam is becoming very popular
due to its very short half-life, hydrosolubility, and ease of
administration. Dose range for midazolam is 30–120mg
parenteral (s.c. or i.v.) total daily dose. As a last resort in
very advanced cancer patients, and when everything else
has failed, phenobarbitone and propofol can be con-
sidered.109, 110

Prognosis

In prospective studies, delirium in advanced cancer is
reversible in 44–50 percent of cases.96, 102 Retrospective
studies have shown sustained cognitive impairment to be a
poor prognosticator for discharge in patients with
advanced cancer,113 with some prospective studies even
suggesting an expected survival of less than four weeks in
the event of delirium not reverting to normal cognition.114

MYOCLONUS AND SEIZURES

Definition

Myoclonus is characterized by sudden, brief, shock-like
involuntary movements caused by muscular contractions
or inhibitions arising from the CNS. There are various
patterns. The amplitude of the jerks can range from small
contractions that have no effect on a joint to gross con-
tractions that move limbs, head, or trunk.

Single muscles, or group of muscles, can be involved in
a myoclonic jerk with a frequency that ranges from rare,
isolated events to several contractions a minute. The dis-
tribution of myoclonus in the body can be focal (involving
a single region), segmental (involving two or more con-
tiguous regions), or generalized (involving multiple
regions of the body). Myoclonic jerks can occur bilaterally
(symmetrical or asymmetrical) or unilaterally.115

Both myoclonus and seizures can be a manifestation of
opioid-induced neurotoxicity. The sequence of events is
usually that of nocturnal myoclonus preceding diurnal
myoclonus, which in turn might precede convulsions if
the opioids are not removed.116 A theoretical potential
exists for myoclonus to become a specific early marker of
opioid-induced neuroexcitation.117

Etiology and pathophysiology

As with delirium, it is possible that in advanced cancer
patients multiple etiologies might be interacting to produce
the myoclonic activity. Focal CNS damage, dementias,
metabolic encephalopathies, and toxic encephalopathies
induced by drugs other than opioids can contribute with
the offending opioid in the genesis of myoclonus.115

Nevertheless, the role of hypomagnesemia and hypoglyce-
mia in opioid-induced myoclonus has been rejected based
on the results of two studies,118, 119 and the role of other
metabolic abnormalities, such as hypermagnesemia, hypo-
calcemia, hypercalcemia, hyponatremia, hypernatremia,
hypokalemia, and hyperkalemia seems to be irrelevant.115

Myoclonus as a side effect of opioid therapy has
already been described after administration of morphine,
hydromorphone, diamorphine, meperidine, methadone,
and fentanyl.120 High doses of opioids are not strictly a
prerequisite for myoclonus,120 although they seem to be a
prerequisite for seizures.116

Our understanding of the pathophysiology of opioid-
induced myoclonus is greatly limited by the lack of neu-
rophysiological studies. Animal models have provided
evidence of the role of NMDA, GABA, opioid, and ser-
otonin receptors in opioid-induced neuroexcitation.115

Epidemiology

The incidence of myoclonus as a side effect of treatment
with an opioid in advanced cancer varies widely, ranging
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from 2.7 to 87 percent depending on the study. This wide
discrepancy can be explained by the different nature and
methodology of the studies, the absence of validated
assessment measures for myoclonus, and different
perceptions of myoclonus as an alarming symptom in
different settings. There is a very real danger of under-
diagnosing myoclonus if it is restricted to sleep.115

Clinical presentation and findings

Myoclonus associated with systemic opioid therapy is
usually described as uncontrollable jerks affecting the arms,
legs, or both. The duration of spasms are commonly about
one second, asymmetrical, with varying frequency between
patients. Jerking can occur either during night or day or
both, with nocturnal myoclonus commonly preceding the
appearance of diurnal myoclonus for weeks or months. In
cases of low intensity of myoclonus, the phenomenon is
not noticed by physicians or nurses, but perceived by
patients and/or relatives. Some patients associate myoclo-
nus with poor quality of sleep or feelings of clumsiness, but
the true impact of myoclonus as one of the possible
etiologies of sleep fragmentation in advanced cancer
remains to be determined.115

Spinal opioid therapy is particularly associated with
focal/segmental myoclonus restricted to myoclonic
spasms with spinal jerking distal to the segment of the
spinal cord where the tip of the catheter is located,
although it might also progress to generalized myoclonus.
In this setting, the patient usually complains of a severe
increase in his previous pain with the involuntary jerking
of spine and lower limbs. Systemic opioid therapy can
also induce this type of segmental myoclonus when there
is coexistence of pathologic changes within the spine. The
risk of developing myoclonus with spinal opioid therapy
is highly associated with neural dysfunction due to
pathologic damage within the spine.121

Diagnostic criteria

Assessment is perhaps one of the most neglected areas of
research in myoclonus, and failure to produce a validated
tool greatly limits the conclusions of several investiga-
tions. A preliminary severity scale for opioid-induced
myoclonus has been produced,115 but still has to undergo
appropiate testing to assess its validity and is presented in
Table 14.6.

Evidence-based evaluation of management

Current standard therapeutic approaches to opioid-
induced myoclonus include:

� opioid reduction;
� opioid rotation;
� symptomatic management.120

Unrestricted escalation of the opioid dosage in the setting
of significant myoclonus might trigger a convulsive epi-
sode,117 although epileptic seizures have also been
reported with intracerebroventricular and intrathecal
morphine bolus with no previous myoclonus warning.122

Smaller doses may reduce the myoclonus but also may
result in poor pain control, whereas opioid rotation (see
above under Opioid rotation), should not be associated
with this problem. A specific treatment to control myo-
clonus has the theoretical advantage that it may allow the
continuation of opioid escalation when pain is uncon-
trolled, whereas an alternate opioid therapy may have a
period of poor pain control.120

Therefore, the role of supplemental drugs is quite
promising but very much under discussion. The balance
of present evidence, all of it of anecdotal nature, favors
the use of either clonazepam or midazolam. Clonazepam
appears to be safe in doses ranging from 0.25 to 2mg
in a single dose at bedtime or twice a day, either p.o. or
i.v. in a slow push. The role of other drugs, such as lor-
azepam, diazepam, baclofen, bupivacaine, dantrolene,
haloperidol, phenytoin, carbamazepine, valproic acid,
phenobarbital, chlormetiazole, naloxone, gabapentin,
dextrometorphan, and ketamine, is either conflicting or
difficult to assess in view of the different reports in the
literature.120, 123, 124, 125[V]

HYPERALGESIA

Introduction and definition

Hyperalgesia and allodynia has occasionally been reported
following high doses of opioids administered systemically
and intrathecally in humans.126, 127

Etiology and pathophysiology

Hyperalgesia is presumed to be similar to other mani-
festations of opioid neurotoxicity with active opioid
metabolites playing an important role.

Table 14.6 Marañón’s Myoclonus Assessment Scale (MMAS).115

Grade Description

0 Myoclonus absent

1 Myoclonus restricted to sleep that goes undetected

2 Myoclonus restricted to sleep that awakes the patient

3 Myoclonus while awake, not appreciable during a short

interview

4 Myoclonus while awake, appreciable during a short

interview
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Epidemiology and clinical presentation and
diagnostic criteria

Although this is a very rare manifestation of opioid
neurotoxicity, it is of clinical relevance because of the real
risk of physicians misinterpreting this phenomenon. If
not recognized as an opioid adverse effect, the clinician
may respond by further increasing the opioid dose in an
attempt to control pain, thereby aggravating the problem.

A high degree of suspicion should be exerted whenever
a patient experiences a sudden aggravation of pain
chronologically linked with the administration of an
opioid, and specially if associated with cutaneous hyper-
algesia and/or allodynia.127

Evidence-based evaluation of management

Opioid switching has been successful in some case
reports.128, 129, 130[V]

Opioid discontinuation and ketamine can improve
opioid-induced hyperalgesia dramatically in the author’s
own limited experience of three cases (unpublished
results). [V]

CONSTIPATION

Introduction and definition

Constipation is one of the most frequent and most
troublesome adverse effects of opioid analgesia, especially
with morphine. Constipated patients might become
reluctant to accept the morphine doses that they need to
control pain.131

Constipation is defined as the passage of small hard
feces infrequently and with difficulty. Failure to defecate
at least three times per week, straining at stool during
more than 25 percent of defecations, hard stools at least
25 percent of the time, and incomplete evacuation at least
25 percent of the time are usually taken as objective
indicators of constipation.132

Etiology and pathophysiology

In general, opioids inhibit gastrointestinal motility. Their
widespread effects on the gut include:

� delayed gastric emptying associated with constriction
of the pyloric sphincter;

� increased tone in ileocecal and anal sphincters;
� impaired transit through small intestine and colon;
� reduced intestinal secretion (in animals);
� impaired defecation reflex.132, 133

Peripheral opioid receptors on gut smooth muscle
presumably mediate these actions.133 Morphine

gastrointestinal effects are preferentially mediated by m2-
receptors. Central mediation of opioid-induced con-
stipation has been found in animal studies, but its clinical
significance in humans remains to be determined.132, 133

Constipation in advanced cancer is usually multi-
factorial, but traditionally opioids have been considered
to be an important contributory factor. Dose relation,
lack of tolerance to the constipating effect, and large
interindividual variability are supposedly common char-
acteristics of opioid-induced constipation.134 Never-
theless, several studies have challenged these long-held
beliefs and suggested that morphine-induced constipation
is not dose-dependent, that persistent constipation is
more closely related to the patients’ condition than to
morphine, and that a proportion of patients may become
tolerant in the long term to the constipating effects of
morphine.135 Age, female sex, and abdominal tumor
involvement have been found to be, along with opioid
type, clinical predictors of laxative dose in advanced
cancer patients in a retrospective study.136 Opioids seem
to account only for about a quarter of the constipation
found in terminally ill cancer patients.134

The constipation-inducing capacity of different
opioids has been the subject of much recent research and
will be discussed as a treatment option. Preclinical evi-
dence from an animal model supports the relatively low
incidence of intestinal side effects observed clinically with
transdermal fentanyl in comparison with orally adminis-
tered morphine.137

Epidemiology

It is quite difficult to discriminate the amount of con-
stipation due to opioids from that due to other reasons in
a physically ill population. Nevertheless, figures ranging
from 11.5 to 42 percent of all patients on opioids have been
reported for opioid-induced constipation (Table 14.1).

Clinical presentation and clinical findings

History-taking, abdominal and rectal examination are
essential in the evaluation of constipation and unfortu-
nately easily overlooked.

Diagnostic criteria and critical evaluation of
investigations

Investigations are rarely needed in the assessment of
constipation. Plain abdominal radiographs may distin-
guish between constipation and obstruction, but are not
useful in the systematic assessment of constipation in
advanced cancer.138

Mean transit time (MMT-S) has been used as a standard
to evaluate stool analysis of transit time (SST) and a stan-
dardized estimation of stool form as measures of bowel

Chapter 14 Clinical pharmacology of opioids: adverse effects of opioids ] 189



function in advanced cancer.139 There is presently no widely
accepted measurement tool for constipation, and the lack of
it may limit the conclusions of the comparative studies.

Evidence-based evaluation of management

The management of opioid-induced constipation is based
on a three-step approach:

1. opioid selection;
2. prevention;
3. symptomatic management with:

a. oral laxatives;
b. rectal laxatives;
c. prokinetics.

An abundance of prospective controlled trials demon-
strate that transdermal fentanyl is less constipating than
oral morphine and even oral oxycodone.59, 60, 61, 140, 141,
142, 143, 144, 145[II] This conclusion has been challenged in
one of the studies because of the short-term nature of the
study and the possibility that opioid withdrawal syn-
drome might be playing a role.146 Nevertheless, these
criticisms have been convincingly rebutted.147 Fentanyl is
also less constipating than morphine when both are
administered subcutaneously.62[II] Therefore, fentanyl
has become the opioid of choice in our institution in the
setting of spinal cord compression.

Oral oxycodone has been found to be more constipating
than oral morphine in one prospective randomized con-
trolled trial.98 On the other hand, in a similar study no
significant differences were found.99[II] Anecdotal evi-
dence,148 retrospective,136 and prospective randomized stu-
dies63[II] all suggest that oral methadone might be less
constipating than oral morphine, and perhaps hydro-
morphone. Finally, tramadol has induced less constipation
than morphine in prospective nonrandomized44 and ran-
domized65 studies. [II] The author is not currently recom-
mending clinically any one of these last opioids because of
their potential advantages regarding constipation.

Prevention of opioid-induced constipation relies
upon:132, 134

� encouraging activity;
� increasing fiber and fluid intake if patient still

ambulatory and at no risk of GI obstruction;
� altering treatment with constipating drugs if

achievable or adding laxatives;
� creating a favorable environment for defecation.

Oral laxatives regularly used in opioid-induced con-
stipation can be classified in:134, 149

� agents for colonic lavage (polyethylene glycol –
starting low dose 13 g/sachet);

� bulk-forming laxatives;

� cathartic drugs:
– docusates (starting dose 300mg);
– castor oil;
– anthraquinone derivatives (senna – starting dose

1–2 tablets or 1–2 tbsp);
– diphenylmethane derivatives (bisacodyl – starting

dose 1–2 tablets or 1 suppository);
� lubricants (mineral oil – starting dose 1–2 tbsp);
� osmotic (saline) cathartics (lactulose – starting dose

10–30mL);
� prokinetics (metoclopramide,150 cisapride).

A full discussion on these agents is outside the scope of
this chapter. Some studies have attempted to compare
laxatives in opioid-induced constipation: lactulose and
senna in advanced cancer patients,151 an ayurvedic for-
mulation and senna in the same population,152 and lac-
tulose–senna–codanthrusate in a volunteer model.153[II]
Also polyethylene glycol has been tested against lactulose
in chronic constipation,154[II] and reported in opioid-
induced constipation.155

There is increasing interest in the therapeutic possibi-
lities of opioid antagonists in opioid-induced constipation.
Several studies have already tested naloxone, methylnal-
trexone, and alvimopam and found them to be useful,156,
157, 158[II] but the potential to precipitate opioid withdrawal
with the old antagonists, such as naloxone, is real.

NAUSEA AND VOMITING

Etiology and pathophysiology

It has been suggested that high plasma levels of mor-
phine-3-glucuronide16 and morphine-6-glucuronide159

might be associated with chronic nausea in the setting of
renal insufficiency.

Whereas typical analgesic doses of opioids are often
emetogenic (stimulation of D2-receptors in the area
postrema), very high doses may not be (stimulation of
opioid receptors in brainstem).160

Epidemiology

The incidence of opioid-induced nausea and vomiting in
cancer patients ranges between 8.3 and 18.3 percent for
nausea and 22.7 and 40 percent for emesis.161 A similar
study in medical patients with acute pain has found 35.4
percent for nausea and 13.6 percent for emesis.162

Evidence-based evaluation of management

Current standard therapeutic approaches to opioid-
induced nausea and vomiting include:

� opioid rotation;
� switching route of systemic administration;
� symptomatic management.
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Opioid-induced nausea and vomiting have been tradi-
tionally managed with antiemetics on an as-needed basis.
Antiemetics have been selected according to the putative
triggering mechanism:

� delayed gastric emptying – metoclopramide;
� stimulation of vestibular apparatus – antihistamine;
� stimulation of the chemoreceptor trigger zone –

haloperidol.5

Some authors have reported transdermal hyoscine
hydrobromate (scopolamine)163 and ondansetron164 to
be effective in this setting. In a randomized prospective
trial, tropisetron, as a single agent or in combination,
was more effective than chlorpromazine plus dex-
amethasone in the management of nausea and vomiting
in advanced cancer patients on opioids.165 Also, halo-
peridol has been found to be effective in postoperative
nausea and vomiting during epidural analgesia in a
randomized controlled trial (RCT).166 On the other
hand, another RCT has found no difference in the
antiemetic efficacy of ondansentron, metoclopramide,
and placebo in opioid-induced nausea and emesis in
cancer patients,167 and there is a suggestion that mor-
phine might reduce the antiemetic efficacy of serotonin
antagonists in the setting of chemotherapy-induced
nausea.168 Recently, olanzapine has been advocated for
refractory nausea and vomiting.169

In the event of refractory nausea, a trial of an alter-
native opioid or a switch of route has usually been con-
sidered.7 Few studies have so far been able to show
significant differences in the emetogenic capacity of dif-
ferent opioids, but nonetheless there are some. Oxyco-
done has been found to be both less nausea-inducing98

and similarly nausea-inducing99 compared to morphine
in controlled trials. Transdermal fentanyl has been found
to be less emetogenic than oral morphine in one con-
trolled study,59 but not in another that compared fentanyl
and morphine by the same subcutaneous route.62 Finally,
both oral tramadol65 and dextropropoxyphene64 seem to
be less emetogenic than oral morphine. [II]

RESPIRATORY DEPRESSION

Opioid-induced respiratory depression in patients treated
for cancer pain is a very uncommon circumstance due to
the protective nature of pain itself. Morphine does not
commonly cause chronic ventilatory impairment when
given orally in advanced cancer, even in the setting of
preexisting or concurrent respiratory disease.170[III]
Experimental pain has been found to stimulate respira-
tion and attenuate morphine-induced respiratory
depression in a controlled study in human volunteers.171

Furthermore, the mechanisms underlying placebo
analgesia and placebo respiratory depression seem to be

independent from each other, and might involve different
subpopulations of opioid receptors.172

In practical terms, caution is advised in patients
receiving high doses of opioids in which a change in
disease status (e.g. spinal cord compression173) or a pain-
relieving intervention (e.g. nerve block174) may produce
rapid pain relief. Also, the clinician has to have in mind
those circumstances that might facilitate respiratory
depression. For example, extreme heat or fever with
trasdermal fentanyl,175 or difficult opioid rotations to
methadone,176 and certainly renal failure with any
opioid.177 Judicious use of naloxone (trying to revert
respiratory depression, but simultaneously avoiding
opioid analgesia reversal and withdrawal) might be life-
saving in these rare instances.5 Delayed respiratory
depression is a concern with spinal administration of
opioids.9

TOLERANCE, PHYSICAL DEPENDENCE, AND
ADDICTION

Unfortunately, many clinicians, as well as patients, still
believe that there is a significant risk of addiction when
using opioids for cancer pain. Irrational fears of addiction
to opioids are bolstered by professionals with mis-
conceptions about the phenomena of tolerance, physical
dependence, and addiction.4

Tolerance is defined as a physiological state char-
acterized by a decrease in the effects of a drug (e.g.
analgesia) with chronic administration. Tolerance can be
induced experimentally in animals, and has been con-
sidered to be a bad prognostic factor in the management
of cancer pain.178 Nevertheless, its true clinical relevance
seems to be very low. The vast majority of patients that
need an increase in their opioid dose do so due to disease
progression rather than tolerance.179 Analgesic tolerance
seldom compromises therapy, except perhaps in the set-
ting of previous drug addiction or alcoholism. In those
exceptional cases where tolerance is suspected, ‘‘burst’’
ketamine (in isolated ‘‘burst’’ doses) has been reported to
be useful.180[V]

Physical dependence is the physiological adaptation of
the body to the presence of an opioid. It is defined by the
development of withdrawal symptoms when opioids are
discontinued or reduced abruptly, or when an antagonist
is administered. It is frequently mistakenly equated with
addiction. If the source of pain is successfully treated or
removed, physical dependence is easily treated by gradu-
ally decreasing the opioid dose (e.g. 75 percent of the
previous daily dose).3, 4

Addiction is defined by aberrant changes in behavior,
with compulsive use of opioids for nonmedical reasons
characterized by a craving for mood-altering effects, not
pain relief.4 Addiction is extremely rare in cancer pain
and chronic pain patients.22, 181, 182[II]
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DRY MOUTH

Definition

Xerostomia is defined as a the subjective sensation of
dryness of mouth.183

Etiology and pathophysiology

Xerostomia is usually associated with a low unstimulated
whole salivary flow rate, but not the other way round in
patients with advanced cancer.184 There is a positive
correlation between low parotid gland salivary flow and
severity of symptoms in terminally ill patients.185

Epidemiology

Dry mouth is considered to be a very common minor
adverse effect of opioids. The prevalence of xerostomia
has been variously reported to be anywhere between 30
and 77 percent in advanced cancer patients.183

Evidence-based evaluation of management

Dry mouth seems to be less common with methadone63

and dextropropoxyphene64 than with morphine. [II]
Low-tack chewing gum and pilocarpine hydrochloride
have been found to be as effective as artificial saliva in the
management of xerostomia in advanced cancer patients in
prospective randomized studies.183, 186, 187[II]

OTHER SIDE EFFECTS

Opioids cause increased bladder and sphincter tone
resulting in urgency and retention, most commonly in
elderly men. This adverse effect is more likely to occur
after spinal administration of opioids.3, 5, 9

Biliary spasm is rarely seen, or rather diagnosed, with
chronic opioid therapy. Clinically, it mimics gall bladder
pain, sometimes associated with an elevation of hepatic
and pancreatic enzymes. It is possible with almost every
opioid and it has been described with morphine and
fentanyl.9 Both pethidine (meperidine) and tramadol188

are devoid of this adverse effect. On the other hand,
asymptomatic bile duct dilation has been associated with
methadone and buprenorphine use.189 Only a high index
of suspicion will help to detect these problems in cancer
pain management.

Pruritus is a well known adverse effect of epidural
opioids, commonly treated with antihistamines or
naloxone.9 Opioids cause histamine release and this is
said to contribute to asthma or urticaria in allergic
patients. Some authors consider this to be a rare

phenomenom and not true ‘‘allergy’’.3 Nevertheless, there
have been reports of severe opioid-induced itching
refractory to antihistamines responding to transnasal
butorphanol.190 In addition, oral morphine-induced
pruritus has been reported to disappear after opioid
rotation, in one instance with a previous response to
rifampicin.191, 192[V] Tramadol has been found to induce
significantly less pruritus than morphine in a controlled
trial.44

Noncardiogenic pulmonary edema has been reported
in severely debilitated patients treated with high opioid
doses.193 In addition, hiccups have recently been reported
with the administration of oral morphine.194

Hypogonadotrophic hypogonadism is a common
complication of intrathecal opioid therapy in both males
and females.195 Symptomatic hypogonadism is beginning
to raise concern in male cancer survivors on chronic
opioid therapy.196, 197, 198 In addition, adrenal suppression
from intrathecal morphine has recently been suggested.199

Recent studies in animal models suggest that opioids
can have an adverse effect on the immune system. Mor-
phine and tramadol have been tested in equianalgesic
doses in postoperative pain and found to have different
immune effects.200 The clinical relevance of this obser-
vation in cancer pain remains to be found.
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KEY LEARNING POINTS

� Neuropathic pain is more common in patients with

cancer than in patients with other types of chronic pain

and its etiology may be different.
� Because patients with cancer tend to have a lower

performance status and may be more susceptible to

adverse effects from medication, prescribing should be

on an individual patient basis, balancing efficacy with

side-effect profile.
� Most evidence for the effectiveness of drugs in

neuropathic pain comes from a noncancer setting.

� Evidence supports the use of:

– opioids;

– antiepileptics, e.g. gabapentin, pregabalin;
– antidepressants, e.g. amitriptyline.

� Evidence for the use of NMDA (N-methyl-D-aspartate)
antagonists and newer antidepressants in cancer

patients is less robust.
� Drug synergy may afford improved analgesia for

patients with reduced side effects, but evidence for this

is only emerging.

INTRODUCTION

According to the International Association for the Study of
Pain (IASP), neuropathic pain is initiated or caused by a
primary lesion or dysfunction of the nervous system.1 It has
been divided in the past into ‘‘physiological’’ and ‘‘patho-
logical’’ neuropathic pain. The first term defines pain that is
generated by ongoing tissue damage around the nerve, e.g.
by inflammation, tumor, or trauma. The latter term refers
to nerve damage or persistent dysfunction.

Neuropathic pain is best thought of as an abnormal
activation of pain pathways that can occur as a result of
injury or dysfunction to peripheral nerves and posterior

roots (peripheral neuropathic pain) and spinal cord and
brain (central pain).

Prevalence

In the general population, a recent UK study showed the
prevalence of chronic pain of predominantly neuropathic
origin was 8.2 percent in adults.2 Percentages are higher
for specific subgroups of the population, e.g. between 11
and 23 percent of patients with diabetes mellitus. The
prevalence of cancer pain inferred to have neuropathic
mechanisms was 39.7 percent in an international survey
conducted on behalf of the IASP.3



Etiology

Patients with cancer may experience neuropathic pain as a
direct consequence of the tumor itself, by diagnostic
interventions or by treatments such as surgery, che-
motherapy, and radiotherapy (see Chapter 3, Cancer pain
syndromes and Chapter 29, Pain in cancer survivors).
Tumors may infiltrate or cause compression of adjacent
nerves, e.g. cranial neuralgias as a result of base of skull
metastases. Post-thoracotomy neuropathic pain can occur
following surgery for lung tumors. Chemotherapeutic
agents, e.g. oxaliplatin, can cause nerve damage, as can
radiotherapy. Cancer patients also suffer from neuro-
pathic pains secondary to conditions not directly related
to their cancer, such as postherpetic neuralgia.

Patient characteristics

The aim of any pharmacological intervention is to effectively
treat the pain without causing any further deterioration in
quality of life for the patient. The cancer population is dif-
ferent to the general population in a number of ways and this
has implications for approaches to treatments.

In general, the cancer population is older and is
therefore likely to have significantly more comorbidities,
including cognitive impairment.4 Performance status may
be poor5 and often there can be a rapidly changing clinical
picture which can make drug use and titration more
difficult than in the general population. Difficulty in
administration of medicines because of the cancer or its
treatment, e.g. head and neck cancers, can also impact on
drug choice and acceptability. On the other hand, when a
patient is entering the more palliative stages of their ill-
ness, concerns about the long-term adverse effects of
drugs such as opioids are fewer. If the neuropathic pain is
caused by local effects of a tumor then oncological
options for its treatment may provide an alternative to
drug therapy.

In summary, pharmacological treatment of neuro-
pathic pain in cancer patients is different from that in
the general population because of the patient char-
acteristics and the changing clinical picture compounded
by the fact that research in this area and patient group is
lacking.

Table 15.1 gives guidance on the dosing schedule for
the drugs used in neuropathic pain in cancer.

Table 15.1 Dosing schedule for medications in cancer neuropathic pain.

Medication Starting dose Titration Maximum dose Duration of adequate
trial

Antiepileptic, e.g. gabapentin

100–300mg nightly or

100–300mg three

times daily

Increase by 100–300mg/

day every 1–7 days as

needed and tolerated

3600mg/day. Reduce

dose in renal

impairment

1–2 weeks at maximum

tolerated dose. May

take 3–6 weeks to

titrate to maximum

dose

Tricyclic antidepressant, e.g. amitriptyline

10–25mg at night Increase by 10–25mg

every 3–7 days as

tolerated

75–150mg/day 6–8 weeks with 1–2

weeks at maximum

tolerated dose

Opioid analgesics, e.g. morphine sulfate

2.5–5mg of immediate

release preparation

every 4 hours or

5–10mg twice/day of

modified release

preparation

Increase regular daily

dose by 30–50% every

7 days as tolerated

No maximum with careful

titration. Seek

specialist advice from

pain specialist at

doses exceeding

120–180mg/day

4–6 weeks

NMDA receptor antagonist, e.g. ketamine

10mg orally four times/

day or 50–150mg/day

via subcutaneous

route

Increase by 5–10mg per

dose orally every 3

days or by 50–100mg/

day subcutaneously

10–100mg four times/

day orally or

50–600mg/day

subcutaneously

1 week
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OPIOIDS

Introduction

Opioids would not usually be considered part of the first-
line approach to neuropathic pain in noncancer patients.
However, cancer patients may already be treated with
opioids for existing non-neuropathic pain, and this class
of drugs is generally more acceptable as a form of
analgesia than in noncancer contexts. In practice, opioids
are more commonly used as first-line therapy in this
setting. Details of the evidence to support this approach is
summarized below.

The term opioid includes naturally occurring, semi-
synthetic, and synthetic drugs which combine with opioid
receptors to produce their effects. An opiate is a drug
derived from the opium poppy, e.g. morphine and
codeine.

Three types of opioid receptor are well recognized as
mediating analgesia: m (mu), k (kappa), d (delta). The
majority of drugs used clinically act at the m-receptor, e.g.
morphine, fentanyl, methadone, etc., and their effects are
antagonized by naloxone (Table 15.2).

Opioid receptors are found throughout the spinal cord
and in many areas of the brain. Within the dorsal horn of
the spinal cord, they are located presynaptically on pri-
mary afferent neurons. Their mechanism of action here is
to reduce transmitter release from nociceptive C-fibers, so
that spinal neurons are less excited by incoming painful
messages. Additionally, activated opioid receptors may
boost the descending inhibitory pathway by blocking
GABA release within the midbrain. This results in
increased antinociceptive outflow from the midbrain to
the spinal cord.

Controversies in neuropathic pain

Opinions on the effectiveness of opioids in neuropathic
pain have until recently been divided. Studies in the past
have led some investigators to consider that neuropathic
pain was inherently resistant to opioids.6 More recently,
evidence has emerged that this is not the case,7[II], 8[II],
9[III], 10[V], 11[II], 12[II], 13[II] although neuropathic pain

may be less responsive to opioids than nociceptive pain.8, 9

Neuropathic pain may be relieved by opioids provided that
individual titration achieves an optimal balance between
maximal analgesia and unmanageable side effects.14 This is
supported by the fact that in a review of cancer patients
with neuropathic pain (either pure neuropathic pain or
mixed neuropathic/nociceptive pain), the majority gained
significant pain relief by following the World Health
Organization’s (WHO) analgesic ladder. Of the group with
pure neuropathic pain, 47 percent required no adjuvants
and the authors concluded that opioids and nonopioids
produced adequate analgesia.15[III]

Questions have also been raised as to whether
improvements in patient’s pain are secondary to the
sensory effects of morphine or to the affective effects.
Kupers et al.16 concluded from a small, double-blind,
placebo-controlled crossover study that morphine
reduced the affective, but not the sensory, dimension of
pain sensation in patients with neurogenic pain. Because
opioids can modulate the patient’s emotional experience
of pain, Dellermijn and Vanneste used an active placebo
(diazepam) in a trial looking at the analgesic effects of
intravenous fentanyl.17[II] Although fentanyl and diaze-
pam had a similar sedative effect, fentanyl was more
effective in decreasing both pain intensity and pain
unpleasantness. They concluded that the pain relief
achieved by fentanyl was as a result of its intrinsic
analgesic effect. Jadad et al.8 also found no evidence that
analgesic responses to morphine in patients with neuro-
pathic pain were due to a change in mood.

A number of reasons exist as to why neuropathic pain
may be less sensitive to opioids than nociceptive pain.18

Genetic variation in receptor sensitivity, and in particular
genetic polymorphisms, may influence the effect of
opioids between individuals with apparently similar
pains. Nerve damage can cause a loss of spinal opioid
receptors which results in a reduction in opioid sensi-
tivity. Increases in the levels of cholecystokinin (CCK)
which antagonizes opioid actions can be seen following
nerve damage. Changes that occur following nerve
damage can result in hyperexcitability of spinal neurons, a
phenomenon known as ‘‘wind up.’’ Increasing doses of
opioid may be required to control this. The N-methyl-D-
aspartic acid (NMDA) receptor channel complex is felt to

Table 15.2 Opioid activity at receptor sites.

Mu Kappa Delta NOP NMDA Serotonergic Noradenergic

Morphine 1

Oxycodone 1 1

Fentanyl 11

Tramadol 1 1 1

Methadone 1 �

Buprenorphine (1) � �

Diamorphine 1

1, full agonist; (1), partial agonist; �, antagonist; NOP, nociceptin orphain FQ peptide; NMDA, N-methyl-D-aspartic acid.
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play a significant role in the maintenance of these pain
states (see below under NMDA receptor antagonists).
Trials have shown that the administration of ketamine, an
NMDA receptor antagonist, appears to restore opioid
sensitivity in patients where wind up is established.
Indeed in such patients, opioids (in particular pure m-
agonists) may themselves play a role in inducing excita-
tion when used in large doses.19 Other opioids that have
antagonist activity at certain receptors, for example
buprenorphine and methadone, may inhibit the process
that leads to excitation.

The classification of neuropathic pain within trial set-
tings is also felt to have added to the controversy about the
role of opioids in treating neuropathic pain patients.14, 20

As several types of neuropathic pain possess distinct
mechanisms, each requiring specific treatments, the degree
of opioid responsiveness of different neuropathic syn-
dromes may vary. Failure to differentiate types of neuro-
pathic pain may account for disparate responses to opioid
medication. Peripheral neuropathic pain may respond
better to opioids than central pain11 and Attal
et al.21[II] showed that opioids appear to selectively reduce
spontaneous and touch-evoked allodynia in trials using
quantitative methods for sensory testing. Dellermijn and
Vanneste,17 however, found that the type of neuropathic
pain did not predict the responsiveness of patients to i.v.
fentanyl. Accurate clinical distinction of neuropathic pain
can be impossible in some cases and indeed may change
because of the inherent plasticity of the neurological sys-
tem. It remains unclear whether categorizing painful
neurological injuries in cancer patients on the basis of
inferred pathophysiology is useful when deciding about
different treatment options.

Individual drugs

Evidence now supports an important role for opioids in
the treatment of neuropathic pain – listed below are the
individual opioids and the evidence for their use. Much of
the evidence is from trials on patients with noncancer
neuropathic pain. Switching between different opioid
drugs is advocated in an effort to maximize analgesia and
minimize adverse effects, which patients may experience
as a result of variations in opioid receptor affinity and
side effect profile of each opioid.22

MORPHINE

Pharmacology

Morphine is the main pharmacologically active con-
stituent of opium and is the prototypical m-receptor
agonist. Morphine is available orally as an immediate-
release elixir or tablets and as sustained-release prepara-
tions, as well as in injection form. It is almost completely
absorbed after oral administration in the upper small

bowel and is metabolized in the liver and other sites to
morphine-3-glucuronide (M3G) and morphine-6-glu-
curonide (M6G). The latter is an active metabolite and is
a more potent analgesic than morphine. It is renally
excreted and in renal failure the plasma half-life of M6G
increases significantly which may lead to toxicity.

Clinical studies

As discussed above, initial studies queried whether the
effectiveness of morphine in neuropathic pain was
because of its ability to modulate mood, but this has been
shown not to be the case. The effectiveness of morphine
in treating postherpetic neuralgia and diabetic neuro-
pathy has been established in a number of single-dose and
longer-term studies.7, 8, 12, 23[II] In these studies, mor-
phine was equally effective as standard adjuvant treat-
ments, such as gabapentin and tricyclic antidepressants
(TCA). The frequency of adverse effects was similar and
in the study comparing morphine with TCAs, patients
preferred treatment with opioids.12 When compared
alone and in combination against placebo in a recent trial,
the combination of morphine with gabapentin achieved
significantly better analgesia at lower doses of each drug
than either as a single agent.23 This may imply synergism
between the drugs, but further trials need to be done to
establish this finding.

In central neuropathic pain, Attal et al.21 have
demonstrated that intravenous morphine induces
analgesic effects on some components, e.g. brush-induced
allodynia compared to placebo, but that these effects were
less successful in the long term, at one year.

FENTANYL

Pharmacology

Transdermal fentanyl is a self-adhesive patch with a rate-
limiting membrane which allows a standard amount of
fentanyl to cross each hour from the patch into the skin
and the patch is usually changed every 72 hours. It is a
potent synthetic m-receptor antagonist and is approxi-
mately 100 times as potent as morphine. Fentanyl is
metabolized in the liver to the inactive metabolite nor-
fentanyl which undergoes renal excretion. It is safe to use
in patients with renal impairment and is less constipating
than morphine. Fentanyl is also available as oral trans-
mucosal fentanyl citrate lozenges for absorption on to the
buccal mucosa – these are often used to control cancer
breakthrough pain.

Clinical studies

A double-blind crossover study involving 53 patients with
a variety of neuropathic pains found that an intravenous
infusion of fentanyl (5mg/kg/hour) relieved pain more
effectively over eight hours than placebo or diazepam
infusion.17 A follow-up study investigating whether there
was a sustained analgesic effect in continued fentanyl
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therapy (in transdermal form) in the same group of
patients was disappointing.24[III] Only a third of the
original patients felt some relief in their pain; the other
two-thirds experienced no pain improvement or adverse
effects leading to withdrawal.

METHADONE

Pharmacology

Methadone is a synthetic opioid with mixed properties. It
is a m-receptor agonist, an NMDA receptor-channel
blocker and a presynaptic blocker of serotonin reuptake.
It is well absorbed after oral administration and has a
high volume of distribution. Methadone accumulates in
the tissues when given repeatedly, creating an extensive
reservoir. It has a long and variable half-life (range, 8–80
hours) which is not predicted by age, and is metabolized
in the liver to inactive substances. The potency ratio of
methadone to morphine has been difficult to establish.
Best estimates are that it is five to ten times more potent
than morphine with chronic administration.

Clinical studies

There is evidence to suggest that methadone is an
analgesic of similar efficacy to morphine in cancer pain.25

[I] Although there are anecdotal reports of the successful
use of methadone in patients with severe cancer neuro-
pathic pain previously treated with morphine, a Cochrane
review revealed a lack of evidence to support the super-
iority of methadone over morphine in this context.26[I]

OXYCODONE

Pharmacology

Oxycodone is a semi-synthetic opioid which acts on both
the m- and k-opioid receptors. It is its action at the k-
receptor that has been used to explain its effectiveness in
neuropathic pain and a reduction in adverse effects in
comparison to morphine. It has a high oral bioavailability
and is twice as potent as oral morphine. Oxycodone and
its metabolites are excreted renally and renal impairment
does cause an increase in its half-life. Available formula-
tions include sustained- and immediate-release prepara-
tions, as well as injections.

Clinical studies

Good evidence exists to support the role of oxycodone in
neuropathic pain. Two small randomized controlled trials
were conducted in postherpetic neuralgia and diabetic
neuropathy.13, 27[II] Both showed significant improve-
ments in the group treated with oxycodone in compar-
ison to the placebo arm. A more recent trial over a six-
week period in patients with diabetic neuropathy showed
that oxycodone was effective in the treatment of moderate
to severe neuropathic pain.28[II]

BUPRENORPHINE

Pharmacology

Buprenorphine is a potent partial agonist at the m-
receptor. It is also a weak d- and k-receptor antagonist. It
is available as sublingual tablets and also as transdermal
patches which act similarly to fentanyl patches. Bupre-
norphine is metabolized to inactive substances and is safe
to use in renal failure. Animal and volunteer studies
suggest that buprenorphine has the highest anti-
hyperalgesic effect of all opioids, i.e. most able to inhibit
excitation.29, 30

Clinical studies

Case series exist that support the use of buprenorphine in
small numbers of patients with mixed and pure neuro-
pathic pain, as well as one that describes the effective use
of buprenorphine in postthoractomy neuropathic pain.31

Another study examined 237 patients with various neu-
ropathic symptoms and pain syndromes and found a
clear decrease in the percentage of patients reporting
moderate to severe pain after treatment with buprenor-
phine.30

TRAMADOL

Pharmacology

Tramadol is a synthetic opioid which is active at m-opioid
receptors, as well as enhancing central serotonergic and
noradrenergic inhibition of pain. The latter sites of
activity, while enhancing its analgesic effects, are thought
to be responsible for additional antimuscarinic side
effects. It is often considered to be a weaker opioid and is
five to eight times less potent than morphine. Tramadol is
available in normal and sustained release tablets, as well as
injections.

Clinical studies

Evidence to support the effectiveness of tramadol in
neuropathic pain exists in a number of trials conducted in
patients with polyneuropathy, postherpetic neuralgia, and
diabetic neuropathy.32[II], 33[II] A Cochrane review
concluded that tramadol was an effective treatment for
neuropathic pain with a number needed to treat
(NNT) of 3.5, i.e. two patients in every seven will get
approximately a 50 percent reduction in their pain with
tramadol.34[I]

DIAMORPHINE

No specific evidence exists for the use of diamorphine in
neuropathic pain, although anecdotally some patients do
experience greater analgesia with diamorphine via injec-
tion or subcutaneous infusion.
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ANTIDEPRESSANTS

Clinical pharmacology

TCAs have been widely used for the treatment of neu-
ropathic pain in a variety of noncancer contexts for
almost 30 years. Their principal mechanism of action
involves inhibiting the presynaptic reuptake of serotonin
and noradrenaline in spinal pain pathways, which
enhances endogenous pain inhibitory pathways. Second-
ary amines (nortriptyline and desipramine) are relatively
more active on noradrenergic pathways than tertiary
amines (amitriptyline and imipramine) which are more
balanced, but the latter have additional activity at hista-
mine and muscarinic receptors. As a consequence, tertiary
amines are associated with more antimuscarinic and
sedating adverse effects than secondary amines. TCAs
have been shown to bind to open and inactive sodium
channels35 (the molecular structure of TCAs is very
similar to carbamazepine) and may also block voltage-
dependent calcium channels.36

Selective serotonergic reuptake inhibitors (SSRIs),
such as paroxetine and fluoxetine, do not have any
activity at noradrenergic or postsynaptic receptors. More
recently, a newer class of antidepressants have been
developed called serotonin and noradrenergic reuptake
inhibitors (SNRIs). These drugs, such as venlafaxine and
duloxetine, also do not block postsynaptic receptors. Both
SSRIs and SNRIs are better tolerated than TCAs and have
minimal adverse effects, the most notable being nausea.

Berger et al.37 examined a large US health insurance
database and identified 956 patients with a diagnosis of
cancer and painful neuropathy (the majority of these were
probably treatment-related neuropathic pain). A com-
parison with antiepileptic and antidepressant use revealed
that only 14 percent received TCAs, the majority of these
were for amitriptyline, suggesting that use of TCAs is
relatively low among cancer patients with painful
neuropathies.

Tricyclic antidepressants

In controlled clinical trials, TCAs relieve a range of
painful peripheral neuropathies (including diabetic neu-
ropathy), postherpetic neuralgia, and central poststroke
pain.38[I], 39 Studies involving patients with phantom
limb pain, spinal cord injury pain, or HIV-related neu-
ropathy suggest that TCAs are less effective in these
contexts. TCAs relieve neuropathic pain independently of
mood and at doses generally lower than those used to
treat depression.40[II]

Systematic reviews have estimated the NNTwhich is an
overall measure of drug efficacy in a particular disease or
condition.38, 39, 41 The NNT usually refers to the number
of patients with a condition (e.g. painful diabetic neu-
ropathy) that need to be treated with the drug before one

patient experiences 50 percent pain relief. For painful
peripheral neuropathy, the NNT for secondary TCAs is
2.5, and for tertiary TCAs it is 2.1. There is a similar
pattern in postherpetic neuralgia where NNT values are
3.1 and 2.5 for secondary and tertiary TCAs, respectively.
This consistent evidence has led to the view that analgesic
efficacy of TCAs is greater with more balanced ser-
otonergic and noradrenergic receptor activity.

Amitriptyline has been studied in cancer neuropathic
pain in a randomized, placebo-controlled double blind
trial.42[II] Sixteen patients who were already treated with
morphine were randomized to one week of amitriptyline
(25mg for four days, then 50mg for three days, or half
these doses if aged over 65 years) then placebo, or vice
versa. At assessment, no difference in global pain intensity
or opioid doses were found between treatment arms,
although ‘‘worst pain’’ was improved on amitriptyline.
Adverse effects were significantly more intense on ami-
triptyline, but patients did not express a preference for
either treatment arm.

Selective serotonin reuptake inhibitors

This group of antidepressants has been examined in
painful peripheral neuropathy and, in general, appear to
be less effective than TCAs. Paroxetine has shown a small
but significant analgesic effect in a trial of painful diabetic
neuropathy (n= 20), but fluoxetine is no more effective
than placebo in this context.43[II] The calculated NNT for
SSRIs is 6.7. There are no studies of SSRIs in patients with
cancer, or cancer treatment-related, neuropathic pain.

Serotonin and noradrenergic reuptake
inhibitors

The newer SNRI antidepressants have shown evidence of
analgesic effectiveness in peripheral neuropathic pain
syndromes. The strongest evidence relates to treatment of
painful diabetic neuropathy and both venlafaxine and
duloxetine have shown superiority over placebo in dou-
ble-blind, randomized controlled trials in this condi-
tion.44[II], 45[II] The calculated NNT for the SNRI group
is around four, and the number needed to harm (NNH) is
not significantly different from that for placebo (i.e. as
many patients withdrew on placebo as on active drug in
clinical trials).

In cancer neuropathic pain, there is limited direct
evidence of the effectiveness of SNRIs. In particular, the
small number of studies that exist have examined the
effects of venlafaxine on neuropathic pain caused by
cancer treatment, rather than caused by the effects of
cancer. Studies have shown that perioperative venlafaxine
(given one day before, and for two weeks after, mas-
tectomy) significantly reduced the incidence of post-
mastectomy pain syndrome (PMPS), including chest wall,
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axilla, and arm pain, at six months follow up.46 Venla-
faxine also appears to be effective in established PMPS in
another study of 13 patients who were enrolled into a
randomized, placebo-controlled crossover ten-week trial.
Although average daily pain intensity was not different
between the two groups, average pain relief was.47[II]
Interestingly, the authors describe a potential dose–
response relationship in that two poor responders had
low serum drug levels, whereas the two patients that were
slow drug hydrolyzers had high serum levels and excellent
pain relief. This finding is in keeping with larger trials in
painful diabetic neuropathy where both venlafaxine and
duloxetine have shown increased analgesic efficacy at
higher doses.44, 45

Summary of evidence

In noncancer neuropathic pain, antidepressants with the
most balanced receptor activity (tertiary TCAs and
SNRIs) generally have better analgesic efficacy to those
that have more selective activity (secondary TCAs and
SSRIs). The superior NNT of TCAs over SNRIs, despite
similar receptor activity, suggests that other mechanisms
may be important and sodium channel blockade is likely
to be the most relevant in neuropathic pain.

Systematic reviews in noncancer conditions suggest
that a tertiary TCA is likely to be the first choice of
antidepressant for cancer neuropathic pain, although trial
evidence in support of this is limited.42 The newer SNRIs
may be better tolerated in cancer patients and despite a
lower NNT, may prove to be more effective overall.
Indeed, a small head to head, crossover trial of venlafaxine
versus imipramine in painful diabetic neuropathy
demonstrated similar analgesic efficacy and adverse
effects.48[II]

ANTIEPILEPTICS

Clinical pharmacology

Some of the earliest descriptions of neuropathic pain
mention ‘‘epileptiform neuralgia’’ referring to the parox-
ysmal stabbing pains that some patients experience.49

Based on this concept, phenytoin was one of the first
coanalgesic drugs to be used for neuropathic pain over 40
years ago.50 Since then, antiepileptic drugs have become
widely used to treat neuropathic pain.

The principal mechanism of action of some of the
older drugs, such as phenytoin and carbamazepine,
occurs via blockade of voltage-dependent sodium chan-
nels, whereas sodium valproate enhances GABA activity.
Given the molecular similarity between carbamazepine
and TCAs, some of the analgesic activity of carbamaze-
pine may also occur via serotonergic pathways. More
recently developed antiepileptics, such as gabapentin,

pregabalin, lamotrigine, and levetiracetum, have actions
on various ion channels, as well as modulation of GABA
synthesis, release, and metabolism.51

The most important actions of gabapentin and preg-
abalin appear to be binding to the a2d subunit of voltage-
dependent calcium channels.52 These binding sites are
located in the spinal cord, with particularly high density
in the superficial laminae of the dorsal horn. The action
of both drugs at these sites may inhibit the release of
excitatory neurotransmitters and reduce glutamate avail-
ability at NMDA and non-NMDA receptors.53

The most common adverse effects of antiepileptics are
drowsiness, fatigue, and dizziness (ataxia). In longer-term
use, weight gain associated with gabapentin is reported.
In general, doses of antiepileptics used to treat neuro-
pathic pain are similar to those used in epilepsy. Berger et
al.37 found that only 17 percent of patients with a diag-
nosis of cancer and painful neuropathy were treated with
antiepileptic drugs highlighting the relatively low use of
coanalgesic drugs in this context (see Clinical pharma-
cology under Antidepressants above).

Older antiepileptics

Conventional antiepileptics have been studied in non-
cancer neuropathic pain and a recently updated Cochrane
review calculates a NNT of 2.5 for carbamazepine in tri-
geminal neuralgia and a NNT of 2.3 in diabetic neuro-
pathy.54[I] Good quality studies of phenytoin in any
neuropathic pain context are more limited, but the esti-
mated NNT in diabetic neuropathy is 2.1.

There is one randomized, double-blind controlled
study that examined phenytoin with buprenorphine in
patients with difficult to manage cancer pain.55 The study
included, but was not confined to, patients with neuro-
pathic pain features. Phenytoin 100mg twice daily for one
month provided more that 50 percent pain relief to 22 of
25 patients, and buprenorphine provided marginally
better analgesia, but at the expense of more adverse
effects. Combined therapy provided the most effective
analgesia, and doses were lower than when either drug
was used alone.

A case report described the successful use of intrave-
nous phenytoin to manage cancer neuropathic pain that
was rapidly increasing in intensity.56 A later randomized
controlled study in a noncancer population confirmed the
efficacy of this approach (phenytoin given at 15mg/kg as
a two-hour infusion).57[II]

In cancer neuropathic pain, sodium valproate was
evaluated in an observational study that recruited 25
patients with advanced disease and assessed analgesic
response over a two-week period.58 Nineteen patients
completed the study and 56 percent experienced a
reduction in their pain by one category, e.g. moderate to
mild. Around 30 percent of patients experienced a 50
percent reduction in absolute pain score.
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Newer antiepileptics

The demands of regulatory bodies have resulted in better
quality evidence to support the newer antiepileptic drugs.
Gabapentin is undoubtedly the most widely used anti-
epileptic to treat neuropathic pain and this practice is based
on several large, randomized, controlled trials in post-
herpetic neuralgia and diabetic neuropathy.59[II], 60, 61[II]
Systematic reviews have calculated a NNT between 3.2 and
3.8 for gabapentin in these conditions.54

Gabapentin has been added to opioids for the man-
agement of neuropathic pain in a ten-day randomized,
double-blind, placebo-controlled trial.62[II] Pain scores fell
by around 30 percent in both placebo and treatment groups
(90 percent of latter group were treated with 1200–1800mg
gabapentin daily). However, the study showed that average
daily pain scores were significantly better for the treatment
group. Further analysis showed that this difference was
achieved in the first five days of treatment; thereafter, pain
scores were no different between the groups. Overall, the
study demonstrated limited additional benefits for com-
bining gabapentin with preexisting opioid treatment.63

Ross et al.64[III] later published an open label, non-
controlled study in patients with neuropathic pain from
either tumor or cancer treatment. In this study, 45 percent
of patients experienced a 30 percent reduction in pain score
after 15 days of treatment with gabapentin. Taken together,
these two studies highlight the need for placebo-controlled
trials in palliative care populations in order to quantify
treatment and placebo responses.

There are no good quality clinical trials of other newer
antiepileptics in cancer neuropathic pain. Case reports
exist describing lamotrigine65 or levetiracetum66 in the
successful management of cancer neuropathic pain and
this may stimulate further research.

Summary of evidence

Both older and newer antiepileptics have demonstrated
efficacy in neuropathic pain, and in some cases evidence
supports their use in cancer neuropathic pain. Newer
antiepileptics are generally better tolerated and have more
predictable pharmacokinetics than older drugs, making
them potentially easier and safer to use in patients with
cancer. In clinical practice, gabapentin and pregabalin are
likely to remain the first choice of adjuvant analgesic
drugs for treating cancer neuropathic pain, but the evi-
dence base for other new antiepileptics will grow. Evi-
dence to date suggests that patients can expect only
modest improvements in pain using these drugs.

NMDA RECEPTOR ANTAGONISTS

Background

Glutamate is the main excitatory neurotransmitter in the
central nervous system (CNS).67, 68 Activation of one of

the receptors for glutamate, the NMDA receptor, found in
the spinal cord seems to be a critical step in the genera-
tion of a number of pain states, including prolonged pain
states.68 After initial activation of the alpha-amino-3-
hydroxy-5-methylisoxazole-4-proprionic acid (AMPA)
receptors in the dorsal horn, repeated stimulation may
allow activation of the NMDA receptors with the con-
sequent conversion of a small to large amplitude response
and a corresponding increase in pain intensity.67 The C
fiber-induced activity of the dorsal horn nociceptive
neurons is enhanced and prolonged – the ‘‘wind up’’
phenomenon. This phenomenon converts simple touch
into painful sensation – allodynia. It means that a pain
response to any given painful stimulus is magnified –
hyperalgesia – and prolonged.

There is substantial animal experimental evidence to
show that NMDA antagonists attenuate as well as reverse
morphine tolerance.67, 68 Synergism between NMDA
antagonists and morphine have been observed with a
reversal of the rightward shift of the opioid dose–
analgesic response curve and a reappearance of opioid
sensitivity.69

Ketamine is the most potent NMDA receptor antago-
nist available for clinical use. It is a dissociative anesthetic
which has analgesic properties in subanesthetic doses.
Other NMDA receptor antagonists include dextro-
methorphan, amantadine, and methadone.

Pharmacodynamics

Ketamine binds to the phencyclidine site when the chan-
nels are in an open activated state. At rest, they are blocked
by magnesium. It appears that ketamine is most effective in
pain states where hyperexcitability is established.70 Other
modes of action which may contribute to ketamine’s
analgesic properties include interactions with other cal-
cium and sodium channels, cholinergic transmission,
noradrenergic and serotoninergic reuptake inhibition, and
m, d, and k opioid-like sparing effects.71 This activity across
multiple receptors may explain the variety of unpleasant
side effects that ketamine may cause, including confusion,
dysphoria, hallucinations, and vivid dreams. It can
also cause hypertension and tachycardia. Side effects
occur in 40 percent of patients when given ketamine
subcutaneously, but less when given by mouth.72 The
incidence of adverse side effects is dose related.73

Pharmacokinetics

Commercially available racemic preparations contain
equal concentrations of two enantiomers, s(1) ketamine
and r(�) ketamine. The S-enantiomer has greater affinity
and selectivity for the NMDA receptor; it is three to four
times more potent an analgesic and less likely to cause
undesirable effects.71

Chapter 15 Clinical pharmacology and therapeutics: drugs for neuropathic pain in cancer ] 207



Bioavailability following parenteral administration is
high (93 percent), but oral bioavailability is only 16
percent. This is because ketamine is poorly absorbed
following oral administration and is subject to extensive
first-pass hepatic metabolism, the principal metabolite
being norketamine.71, 74 Norketamine is equipotent to
ketamine as an analgesic and the maximum blood con-
centration of norketamine is greater after oral adminis-
tration than after injection, possibly explaining why an
equianalgesic oral dose is approximately 25–50 percent of
the previous parenteral dose.75

Evidence for use in cancer pain

Ketamine has been used to treat a number of different
pains in both cancer and noncancer settings with some
success.76, 77, 78 It is most often used in addition to an
opioid when further opioid increments have been in-
effective or precluded by unacceptable side effects. The
evidence for its use, however, is limited and is mainly
from case reports, retrospective studies, and uncontrolled
trials. A systematic review examined the use of ketamine
as an adjuvant to opioids in the treatment of cancer
pain.79[I] Only four randomized controlled trials (RCT)
were identified and two of these were excluded because of
poor quality. Of the remaining two, only one specified
that the use was for neuropathic pain (the other was for
‘‘terminal cancer pain’’) and the total number of patients
between the two trials was 30. Although the trials were
positive with regard to the effect of ketamine and noted
that it did not cause serious adverse effects, the authors
concluded that there was insufficient evidence that keta-
mine improves the effectiveness of opioid treatment in
cancer pain.

Thirty-two case reports, open label audits, or open
label, uncontrolled trials were identified during the
Cochrane search.80 The majority demonstrated improved
opioid analgesia with ketamine, although the routes of
ketamine administration were very varied. The doses also
varied greatly and a number of protocols have been
suggested for ketamine use.71, 74, 81 The usual starting
doses are 10–25mg p.o. three or four times a day, or when
necessary and 1–2.5mg/kg/24 hours by the subcutaneous
route. The incidence of psychomimetic side effects
appears to be reduced by prescription of an antipsychotic,
e.g. haloperidol or benzodiazepine, although there is
debate as to whether this should be started prophylacti-
cally or just given on an as-needed basis.71, 76

Intravenous ‘‘burst’’ ketamine is less frequently used,
but may have long-term benefits. An open label audit
described 39 patients with refractory cancer pain who
received a short duration (three to five days) ketamine
infusion commencing at 100mg/24 hours, escalating to
300mg/24 hours and then to 500mg/24 hours according
to response.73 In this sample, 67 percent of patients
experienced a significant reduction in pain (defined as a

50 percent or greater decrease in mean verbal rating scale
(VRS)), but 30 percent experienced psychomimetic side
effects. Improvements in pain control lasted up to eight
weeks postinfusion in some cases.

Ketamine appears to have a role in the pharmacolo-
gical management of refractory cancer pain which fre-
quently has a neuropathic element to it. The evidence
base is not strong enough to recommend its use before
other adjuvants analgesics have been tried. However, it
has been shown to be a useful part of the palliative care
physicians’ formulary.

LOCAL ANESTHETICS AND OTHER
APPROACHES

Clinical pharmacology

A range of other pharmacological agents has been used to
relieve neuropathic pain because not all such pains are
successfully treated with antidepressants, antiepileptics, or
opioids. Probably the most commonly used of these other
approaches are local anesthetic agents administered sys-
temically, often referred to as antiarrhythmics. These
drugs competitively block sodium channels following oral
(e.g. mexiletine, flecainide) or parenteral administration
(e.g. lidocaine or fosphenytoin). Early studies in animal
models of neuropathic pain showed that local anesthetics
were capable of blocking ectopic neuroma discharge
without affecting nerve conduction and this evidence
underpinned clinical application of these drugs.82

Other agents, such as lidocaine and capsaicin cream,
are used topically. A further group of oral drugs classed as
skeletal muscle relaxants include baclofen (GABAB ago-
nist) and tizanidine (a2-adrenoreceptor agonist).

Systemic local anesthetics

Intravenous lidocaine relieves noncancer neuropathic
pain during and immediately after infusion in placebo-
controlled trials.83[I] Lidocaine was usually administered
at doses of 5mg/kg as an infusion over 30–60 minutes.
Adverse effects were generally minor and consisted of
light-headedness, nausea, perioral numbness, and drow-
siness. The duration of effect, however, appears to be
relatively short lived, although there are uncontrolled
studies reporting effects lasting several weeks. In contrast,
two small randomized controlled trials in cancer patients
with neuropathic pain did not show a benefit over pla-
cebo.84, 85[II] Each trial consisted of only ten patients and
so may have been underpowered to exclude a treatment
effect. However, all patients were being treated with high
doses of opioids and any additional analgesic effect of
lidocaine may not have been apparent.

Oral agents have also been used to treat neuropathic
pain, though only one report describes flecainide in
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cancer pain.86 Earlier evidence of the effectiveness of
mexiletine in all types of neuropathic pain is weak83 and
its narrow therapeutic index means that its use is fre-
quently complicated by adverse effects. However, a recent
systematic review suggests that it has a similar efficacy and
adverse effect profile to other analgesics, such as opioids,
amitriptyline, and gabapentin.87[I]

Topical agents and skeletal muscle relaxants

Topical lidocaine patches and capsaicin cream have
analgesic efficacy in neuropathic pain and are particularly
helpful in pain accompanied by allodynia. Topical
approaches have the advantage of low systemic absorp-
tion resulting in few adverse effects. Skeletal muscle
relaxants, such as baclofen and tizanidine, are also used to
treat neuropathic pain, especially in situations compli-
cated by muscle spasm. Further studies are needed in
cancer neuropathic pain before these approaches can be
recommended for routine use.

DRUG SYNERGY AND SEQUENCING

Therapy for cancer patients with neuropathic pain often
involves the use of a number of different drugs either
concurrently or sequentially employed to achieve ade-
quate pain relief. There has been a recent drive to develop
evidence-based algorithms to guide clinician choices.39, 88

A number of issues complicate this process as retro-
spective reviews have to deal with varying study designs,
outcome measures, etc. Endeavouring to produce some
guidance, while recognizing the limitations of such
comparisons, authors39, 88 have used the concept of NNT
and NNH as a means of comparing medications in a
practical, clinically relevant manner. NNT and NNH refer,
respectively, to the number of patients that need to be
treated for one to experience significant pain relief, or
significant harm, in comparison with a placebo arm.
Where relevant these have been reported in this chapter.

Drug synergy is produced when the effects of a drug
combination are greater than when the individual drug
effects are simply added together. Based on the nature of
the interaction, the mechanism of synergy can be either
pharmacodynamic or pharmacokinetic. The former is
where two different drugs with unique modes of action
target a similar process. Pharmacokinetic synergy is when
drug A influences the absorption, distribution, bio-
transformation, or elimination of drug B.

Given the large number of processes that take place for
the development and maintenance of neuropathic pain, it
appears logical that targeting separate mechanisms may
improve symptoms, but evidence is lacking. Preclinical
studies suggest a synergy between opioids and gabapentin
and this appears to be supported by more recent
clinical studies.23, 89 Combinations of opioids and other

coanalgesics in clinical trials have also suggested possible
synergy with tricyclic antidepressants, NMDA receptor
antagonists, cholecystokinin antagonists, and in the case
of intrathecal administration with clonidine and local
anesthetics.90

Sequencing of agents and the development of treat-
ment algorithms for neuropathic pain are based largely on
NNT and NNH and the limitations of this approach are
discussed in a number of texts.39, 88, 90 Further debate is
given to the sequential versus concurrent titration of
medications. The former is the approach familiar to most
clinicians – the trial of single agents commenced indivi-
dually and titrated to a clinically effective dose. Con-
current titration is the prescribing of two drugs with the
aim of reducing the time to reach a significant clinical
improvement, possibly improving compliance by redu-
cing the doses needed to produce such an improvement
and the adverse effects of such drugs. This approach may,
however, be more harmful in terms of drug interactions.

Using the information from the reviews published to
date, a possible treatment algorithm for neuropathic pain
in cancer patients can be suggested. It differs from that
which may be suggested for neuropathic pain where
malignancy is not part of the etiology because of the
differences between the patient groups highlighted under
Introduction.

Grond et al.15 showed that by following the WHO
guidelines, neuropathic pain in cancer patients can be
successfully managed using a stepwise approach incor-
porating standard nonopioid, ‘‘weak’’ opioid, and
‘‘strong’’ opioid analgesia. A systematic review by Fin-
nerup et al.,39 has estimated morphine to have a NNT of
2.5 (CI 1.9–3.4), oxycodone of 2.6 (1.9–4.1), and trama-
dol 3.9 (2.7–6.7). If this approach results in inadequate
analgesia, with or without intolerable adverse effects, then
adjuvant analgesic drugs can be introduced alongside or
to replace standard analgesics. First-line adjuvants would
include a tricyclic antidepressant or an antiepileptic, such
as gabapentin or pregabalin. The NNT for these drugs are
similar and the choice is likely to be based on the side-
effect profile of the agents available and the individual
patient. Failure on one class of drug after achieving a
clinically effective dose for a one to two-week period
would indicate that a trial of the alternative class of drug
is needed. Further maneuvers in clinical practice are
supported by a weaker evidence base, but commonly
include opioid switching, a trial of ketamine, or other
adjuvants described.
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KEY LEARNING POINTS

� Diagnostic and therapeutic procedures can cause pain

and anxiety, leading to patient distress.
� Distress during procedures is the result of many factors.
� Clinicians should evaluate their practice to identify

potential causes of pain and anxiety for their

patients.

� Knowledge of a range of pharmacological and

nonpharmacological techniques of pain management can

result in better tolerated and more successful procedures.
� More widespread adoption of nationally agreed

guidelines for managing specific procedures would

afford patients a more comfortable and safe experience.

INTRODUCTION

Medical procedures have become increasingly common in
the investigation and management of malignant disease.
Pain and discomfort experienced by patients undergoing
such procedures (procedure-related pain) can add to the
physical and emotional burden of their illness. This
chapter explores the concept of procedure-related pain,
suggests an approach to its management, and examines
the evidence for specific strategies.

BACKGROUND

Incidence

In patients with cancer, procedure-related pain can con-
tribute to their global psychological distress and is often
poorly managed.1[IV], 2[IV], 3[IV], 4[III] The incidence
of procedure-related pain has not been thoroughly

investigated. However, moderate to severe pain has been
reported during:

� colonoscopy and double-contrast barium enema (85
and 46 percent, respectively);5[III]

� bone marrow aspiration (36 percent);6[II]
� percutaneous liver biopsy (61 percent).7[III]

Common procedures in pediatric oncology which can
cause moderate to severe pain have received more scrutiny:

� venepuncture (49 percent);3[IV]
� lumbar puncture (62 percent);3[IV]
� bone marrow aspiration (73 percent).3[IV]

Provision of analgesia

Procedure-related pain may be compounded by a lack of
appropriate analgesia or sedation and inattention to the



patient’s ‘‘total pain.’’ The concept of total pain recognizes
that pain is a multidimensional phenomenon and is
influenced by physical, social, psychological, and spiritual
factors.8[V]

In one American study, 65 percent of 144 pediatric
hematologist/oncologists did not routinely use pre-
medication for bone marrow aspiration or biopsy.1[IV]
Another large pediatric oncology study found pre-
medication drugs used before only 12 percent of bone
marrow aspirations and 7 percent of lumbar punctures.9

[IV] In contrast, intravenous sedation (e.g. benzodiaze-
pine) is routinely used in the UK in upper gastrointestinal
endoscopies (more than 90 percent); radiological proce-
dures such as nephrostomy insertion (76 percent);10 and
biliary drainage (66 percent).10[IV]

In a French study, sedation or premedication was given
in only 46 percent of 2084 percutaneous liver biopsies,11

[IV] known to be among the most painful procedures.12

[III]

APPROACHING PROCEDURE-RELATED PAIN

Table 16.1 outlines the common medical procedures
which can be painful and suggested interventions to
manage that pain. Figures 16.1 and 16.2 show some of
these procedures in practice. The delivery of interven-
tional procedures requires forethought and planning. A

structured approach, giving due consideration to all
relevant factors, will result in better management of
procedure-related pain and distress. It is useful to con-
sider such factors in terms of the patient, the physician,
and the system (see Box 16.1).

Patient factors influence the experience of any pro-
cedure. The needs of the individual patient should be
considered, and recognition given to the influence of:

� previous experience of medical procedures;13[III]
� the age of the patient;14[III]
� gender-specific differences in experience of pain and

anxiety;
� personal coping styles;15[II]
� ethnicity (although evidence for this is not clear);
� patient expectations of a negative outcome;16[III]
� perception of control;17[III]
� current and past analgesic use;
� preexisting medical conditions (e.g. arthritis, asthma);
� patient understanding of the procedure and its

potential to cause discomfort and anxiety.18[IV]

However, no single approach will be appropriate, as
procedure-related pain varies considerably between indi-
viduals. Important aspects of patient assessment are
outlined in Table 16.2.

Physician factors are important and should be recog-
nized. The clinician’s experience of the procedure will
determine its success and knowledge of pain management

Table 16.1 Common medical procedures causing pain in cancer patients.

Procedure Suggested intervention

Mild to moderate pain

Venepuncture Topical anesthesia with EMLA or amethocaine

Intravenous cannula insertion Topical anesthesia with EMLA or amethocaine

Arterial blood sampling Intradermal infiltration with 1% lidocaine

Fine-needle aspiration Local anesthetic infiltration with 1% lidocaine

Abdominal paracentesis Local anesthetic infiltration with 1% lidocaine

Pleural aspiration Local anesthetic infiltration with 1% lidocaine

Urinary catheterization Local anesthetic instillation�midazolam

Moderate to severe pain

Lumbar puncture Local anesthetic infiltration� nonpharmacological intervention; in children� conscious

sedation with: midazolam1pethidine, or OTFC, or midazolam1fentanyl

Bone marrow aspiration Local anesthetic infiltration� nonpharmacological intervention; in children� conscious

sedation with: midazolam1pethidine, or OTFC, or midazolam1fentanyl

Gastrointestinal endoscopy Conscious sedation with midazolam or propofol1pethidine, fentanyl, or alfentanil. Titrate

with additional boluses if required

Radiological interventions (urological/biliary) Conscious sedation with midazolam or propofol1pethidine, fentanyl, or alfentanil. Titrate

with additional boluses if required

Painful dressing changes (malignant wounds,

pressure sores, debridement)

Conscious sedation with midazolam1pethidine� topical opioid or OTFC

Note that interventions using sedative or opioid drugs may cause conscious or deep sedation necessitating additional precautions (see Box 16.6).
EMLA, eutectic mixture of local anesthetics; OTFC, oral transmucosal fentanyl citrate.
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techniques can improve patient care and satisfaction.20

[III] Physicians may place emphasis on the technical
aspects of a procedure rather than assess patient con-
cerns18[V] and may display a lack of awareness of the
patient’s pain and distress,21[III] which may result in
inadequate analgesia being prescribed.22[V]

System factors influence whether pain is a problem
during procedures and include:

� the number of procedures on a list;
� the hospital or clinic environment (e.g. noise,

temperature, light, privacy) can affect the patient
experience;

� procedure duration influences the level of pain
experienced,23[II] and can be kept to a minimum by
an organized approach to care;

� lack of staff can lead to ineffective pain management
due to delays in administration of analgesia or
insufficient monitoring of pain;24[I]

� institutional problems may result in clinicians being
reluctant to use adequate analgesia or sedatives, as
their use may delay discharge and lead to patients
requiring admission.22[V]

NONPHARMACOLOGICAL INTERVENTIONS

The use of nondrug interventions, alongside pharmaco-
logical agents, can be useful in the management of both
pain and anxiety associated with medical procedures.
Such interventions are effective in reducing analgesic and
sedative requirements.25[IV], 26[III], 27[II] Clinicians may
express skepticism regarding such techniques, but patients
may welcome alternative methods to manage discomfort
and anxiety. Techniques employed include relaxation,

(a)

(b)

Figure 16.1 (a) Local analgesia for paracentesis. (b) Insertion

of a Bonanno catheter for paracentesis.
(b)

(a)

Figure 16.2 (a) Insertion of esophageal stent; (b) esophageal

stent in situ.
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hypnosis, cognitive and behavioral therapy (CBT), acu-
puncture, and TENS (transcutaneous electrical nerve
stimulation).

Hypnosis involves ‘‘induction of a state of mind in
which a person’s normal critical or skeptical [sic] nature is
bypassed, allowing for acceptance of suggestions’’28[I] and
is a state of highly focused attention and intense imagi-
native involvement. It can be operator- or self-induced
and has demonstrated efficacy in reducing pain and
anxiety associated with medical procedures.29[II] More
supporting evidence exists for hypnosis for procedural
pain in children than for adults. However, a recent sys-
tematic review concluded that evidence for the benefits of
hypnosis is not yet sufficiently robust for it to be included
in best practice guidelines for management of procedure-
related pain in pediatric oncology.30[I]

Cognitive behavioral therapy is a form of psy-
chotherapy which regards internal thoughts as behavior
that can be substituted with other, realistic ideas. It has

been proposed that CBT may be used to influence the
perception of pain31[V] and may achieve a 50 percent
reduction in procedure-related distress in children.32[V]
However, no significant difference in self-reported fear or
fearful anticipation of bone marrow transplantation was
found when CBTwas compared to general anesthesia in a
random-crossover trial of children with leukemia.14[III]

Acupuncture, originating in China over 3000 years
ago, has only recently been the subject of more detailed
scientific examination. It has been used with benefit
during gastroscopy33[II] and colonoscopy.34

Transcutaneous electrical nerve stimulation is a
noninvasive technique, utilizing the ‘‘gate control theory’’
of pain,35[V] which has been shown to be effective in
relieving pain in a variety of conditions.36[I] TENS has
been shown to be beneficial in reducing procedure-related
pain in both adults37[II] and children.38[II]

LOCAL AND TOPICAL TECHNIQUES

Minor procedures, and those confined to a localized area,
can be made less distressing by employing local and
topical techniques using either anesthetic or analgesic
preparations.

Topical anesthesia can be useful in minimizing the
pain of venepuncture and intravenous cannulation and
should be considered in patients who have needle phobia,
in children, and in those who may require repeated
cannulation. EMLA (eutectic mixture of local anesthetics)
is an equal mix of lidocaine and prilocaine and is effective
in providing dermal anesthesia.39[I] Due to the risk of
methemoglobinemia, its use should be avoided in
infants.40[I]

Other topical anesthetics are available. Tetracaine39[I]
and amethocaine (4 percent) are comparable to EMLA,41

[III] but amethocaine is more expensive and less readily
available.

Box 16.1 Key points to address in
preparation for a procedure

� Assess the potential for the procedure to cause
pain and anxiety.

� Assess the needs of the individual patient.
� Prepare the patient (and parents if appropriate):

– give information; answer questions; check
understanding.

� Explain clearly what will happen during the
procedure.

� Consider and discuss nonpharmacological
interventions.

� Consider and discuss pharmacological
interventions.

Table 16.2 Assessment of the individual patient.

Patient factors Clinical relevance

Age (children) Ability to understand the procedure varies according to the child’s

developmental stage

Dose and type of drug may vary according to age/weight

Parental/guardian anxiety, and their role in supporting the child19[V]

Age (elderly) Often have coexisting medical conditions

Multiple medications

Declining renal function, with potential for opioid accumulation

Repeated procedures have

been distressing

Tendency for increasing anxiety, especially if previous procedure(s)

Potential for drug accumulation if short intervals between procedures

Interference with feeding if fasting required before sedation

Psychological Anticipation of pain heightens anxiety

Fear associated with life-threatening illness

Issues around sense of/loss of control
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Topical anesthetics tend to cause vasodilation, facil-
itating systemic absorption, and therefore should be
avoided in wounds and mucous membranes. Practical
aspects of using topical anesthetic preparations are out-
lined in Box 16.2.

Topical analgesia, in the form of topically applied
opioids, has been used in the management of malignant
wounds.42[IV] The opioid is added to a ready-mixed
hydrogel wound dressing and applied daily. It is proposed
that peripheral opioid receptors are activated in response
to tissue inflammation.43[V]

Local anesthesia, by means of infiltration of a local
anesthetic preparation, will provide effective analgesia for
many minor procedures. All local anesthetic agents exert
their effect by causing a reversible block to conduction of
nerve impulses along nerve fibers. Local anesthetics
include:

� lidocaine (lignocaine) (the most commonly used
local anesthetic currently in use44[V] and available in
different concentrations);

� bupivacaine (slower onset of action, but longer
duration of effect);40[I]

� prilocaine (not for use in infants under six
months);40[I]

� ropivacaine.40[I]

Practical aspects of using local anesthetic preparations are
outlined in Box 16.3.

STRONG OPIOIDS

The ideal analgesic for procedure-related pain would have
a rapid onset but short duration of action, and many
opioids match this description. Strong opioids are used in
procedures with potential to cause moderate to severe
pain, but are probably underutilized. There is, however,
the necessity to monitor the patient for side effects,
especially respiratory depression, which can be poten-
tiated by concurrent use of benzodiazepines.45[I]

Pethidine (meperidine) is still used by some clinicians
for painful procedures due to its rapid onset and short
duration of action. It is often ineffective in patients taking
regular strong opioids, such as those with cancer pain, as
the maximum recommended dose of pethidine may be
inadequate in these patients. If pethidine is used, clin-
icians should be aware of its potential to cause hyper-
excitability, twitching, and convulsions in patients who
accumulate pethidine metabolites as a result of repeated
administration. There is a growing tendency to use the
fentanyl group of opioids instead of pethidine.

Fentanyl, sufentanil, and alfentanil are synthetic
opioids more potent and selective than pethidine for the
mu-opioid receptor. They are rapidly absorbed, have a
short duration of action and can be given intravenously
or by the oral transmucosal route for procedure-related

pain. If the intravenous route is used, a bolus or loading
dose is given, followed by either a continuous infusion or
top-up doses titrated to the patient’s response. Oral
transmucosal fentanyl citrate (OTFC) in the form of a
sweetened matrix lozenge is available in various strengths
and is sucked for 30–60 minutes before the procedure.
OTFC has shown to be effective for pain relief during
lumbar puncture and bone marrow aspiration.46[III]
However, many patients (30–45 percent) experience
nausea, although this may be avoided by antiemetic
administration.

Box 16.2 Practical aspects of using topical
anesthetic preparations

� Apply to the skin as a 2-mm thick layer.
� Cover using an occlusive dressing.
� EMLA requires at least one hour of application

to effect local anesthesia.
� Amethocaine requires 35–60 minutes of

application for clinical effect.
� Erythema, edema, and pruritus have been

reported in association with the use of topical
anesthetic agents.

� Other interventions for relieving pain should be
remembered, as pain can still be experienced
when using topical anesthetic preparations.

Box 16.3 Practical aspects of local
anesthesia use

� Allow the liquid to reach room temperature
before use.

� Wait 5–10 minutes after infiltration for
optimum numbness.

� Administration should be as trauma-free as
possible:
– position the patient adequately;
– plan the area of infiltration;
– use small needles.

Note:

� Toxicity, while rare, can occur when
recommended doses are exceeded or in
procedures which require repeated
administration.

� Convulsions and cardiovascular collapse have
been reported in cases of inadvertent
intravenous injection.
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NONSTEROIDAL ANTI-INFLAMMATORY DRUGS

Nonsteroidal anti-inflammatory drugs (NSAIDs) may
play a useful role in amelioration of procedure-related
pain. They should be considered before interventions,
such as pleural aspiration and dressing of malignant
wounds, especially if sedation is not desirable.

SEDATING DRUGS

Midazolam is a benzodiazepine that reduces anxiety and,
in therapeutic doses, provides amnesia. It is widely used,
either on its own or in conjunction with an opioid, to
produce sedation for a variety of painful procedures,
notably upper gastrointestinal endoscopy and colono-
scopy. Coadministration with an opioid substantially
increases the risk of respiratory depression compared with
either drug alone.19[V]

Nitrous oxide mixture (Entonoxs) has been used during
wound debridement and dressing changes47[V] and per-
cutaneous liver biopsy48[II] with beneficial effect on pain.
Advantages and disadvantages are outlined in Box 16.4.

Ketamine is a rapidly acting, N-methyl-D-aspartic
acid (NMDA) receptor antagonist, anesthetic/analgesic
agent shown to have analgesic efficacy in subanesthetic
doses for minor surgical procedures.50[I] It has a favor-
able safety record for use in children and adults51[V]
when used appropriately, and has been used for painful
procedures in pediatric cancer units.52[II] Advantages and
disadvantages are outlined in Box 16.5.

Propofol is a short-acting hypnotic anesthetic agent
which provides amnesia, but minimal analgesia.53[V]
Approximately one-quarter of gastrointestinal endosco-
pies in the USA are now performed using propofol as an
alternative to the use of an opioid and benzodiazepine.54

[IV] It has also been successfully used during endoscopic
retrograde cholangiopancreatography (ERCP) due to its
short half-life, where propofol is administered as an
infusion using a computer-targeted blood concentration,
which the patient can then top up with controlled
boosts.55[III] There is, however, awareness that propofol
is associated with risks of respiratory depression, and that
the drug may increase the likelihood of deep sedation,
with all the attendant risks of general anesthesia.56[V]

Professional organizations have cautioned that the
safety profile of both ketamine and propofol is such that
their use requires the expertise of a suitably trained pro-
fessional.57[I] This is consistent with the need for con-
stant vigilance for signs of hypoxemia and hypotension,
and the ability to intubate and ventilate with supple-
mental oxygen if required.

Conscious sedation

Conscious sedation has been defined as a ‘‘y technique
in which the use of a drug or drugs produces a state of

depression of the central nervous system enabling treat-
ment to be carried out, but during which verbal contact
with the patient is maintained y [and] y should carry
a margin of safety wide enough to render loss of con-
sciousness unlikely.’’56[V] Such a state aims to relieve
anxiety, enable cooperation, and produce some degree of

Box 16.4 Selected advantages and
disadvantages to the use of nitrous oxide
mixture

Advantages include:

� rapid onset of action and recovery;
� analgesia effective approximately 20 seconds

after onset of inhalation, peaking at 40 seconds
to 2 minutes;

49[V]
� minimal cardiovascular effects;
� self-administered – mask will drop away if the

patient becomes drowsy.
19[V]

Disadvantages include:

� causes excitability and drowsiness at higher
concentrations;

� contraindicated in some pulmonary diseases/
disorders;

� potential to induce bone marrow suppression,
especially with chronic use.

49[V]

Box 16.5 Selected advantages and
disadvantages to the use of ketamine

Advantages include:

� rapid onset of action;
� produces conscious sedation, where patients

respond to verbal commands, but also
experience analgesia;

19[V]
� no need to avoid eating/drinking for long

periods before or after the procedure;
� respiratory depression is uncommon, but can

happen.
51[V]

Disadvantages include:

� tolerance to repeated doses develops rapidly;
� psychomimetic emergence reactions on recovery

occur in 0–30%;
52[II]

� transient laryngospasm can occur;
51[V]

� risks of respiratory depression require facility for
full resuscitation and availability of oxygen
supplementation.
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amnesia.58[V] Procedures that have the potential to cause
pain will require concomitant use of analgesics.

Coexisting medical problems that may make conscious
sedation hazardous include:

� diabetes;
� morbid obesity;
� heart disease;
� old age;
� hepatic and renal disease;
� concurrent drug administration;
� sedation within two hours of eating.

Serious complications of sedation are uncommon, but
this should not lead to complacency. An American study
found that, of 21,000 procedures, the rates of serious
cardiorespiratory complications and death with mid-
azolam or diazepam were, respectively, 5.4 and 0.3 per
thousand procedures.59[IV]

The intravenous route is employed for conscious
sedation and has several advantages:

� rapid onset of action;
� ease of access;
� both initial bolus and further top-up doses of

medication are easily administered;
� continuous background infusion and titration is

possible.

The main disadvantage is the narrow safety margin
between adequate sedation and analgesia, and toxic side
effects, necessitating close patient supervision.60[V]

Precautions for monitoring conscious sedation are
summarized in Box 16.6. Guidelines on safe conscious
sedation and deep sedation practice have been produced
by several professional organizations.45[I], 57[I], 61[I]

Deep sedation

The term deep sedation has been used by some clinicians
and, indeed, sedation is a continuum from anxiolysis
through to general anesthesia. However, it should be
remembered that deep sedation, effected by use of higher
doses of benzodiazepines and opioids or with anesthetic
agents, may result in reduction of airway control and
spontaneous ventilation57[I] and thus is akin to general
anesthesia. Such sedation should only be initiated by
clinicians with the ability to secure a patient’s airway and
provide positive pressure ventilation, and personnel with
advanced life support training should be readily avail-
able.57[I]

CONCLUSIONS AND FUTURE DIRECTIONS

Issues still exist regarding the incidence of pain and dis-
tress experienced by patients during procedures. Use of

the newer sedative drugs and short-acting opioids has still
not gained universal acceptance, with controversy over
managing safety concerns. Professional audit of proce-
dures and assessment of patient experience, both locally
and at a national level, may lead to improvements in
efficacy and safety of pain-relieving measures. Such
activities should be used to improve practice and inform
regular review of guidelines. The experience of patients
undergoing specific procedures may be considerably

Box 16.6 Guidelines for conscious
sedation practice

Before the procedure:

� Sedation used should be adjusted to individual
patient requirements.

� Where the intravenous route is used, secure
venous access is mandatory. Specific antagonist
drugs to reverse potential respiratory depression
must be to hand.

� Combinations of drugs, especially sedatives and
opioids, should be employed with caution.

During the procedure:

� A suitably trained individual, present throughout
the procedure, must have defined responsibility
for monitoring patient safety.

� All patient recordings and drugs administered
should be documented.

� Continuous monitoring of oxygen saturation and
heart rate, and intermittent recording of
respiratory rate and blood pressure are essential.

� Oxygen and appropriate delivery devices must
be available.

� Appropriate resuscitation facilities must be
available.

After the procedure:

� The patient should be observed with the
following equipment available:
– functioning apparatus for endotracheal
suction;

– a means of delivering >90% oxygen and
positive pressure ventilation (e.g. bag and
mask);

– laryngoscope and equipment for laryngeal
intubation.

� Before being discharged, the patient should be
easily rouseable, with protective reflexes intact,
and advice on monitoring the patient should be
given to the accompanying person.
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enhanced by heightened awareness and adoption of
guidelines produced by national professional bodies.
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KEY LEARNING POINTS

� Chemical and physical neurolysis still has a place in

modern pain management practice in conjunction with

other therapeutic regimes including pharmacotherapy,

physical, and psychological therapies.
� Alcohol and phenol can both be used to block

nociceptive transmission.
� The neurolytic celiac plexus block has been widely

used and is supported by randomized comparator

trials.
� Adverse effects of chemical neurolysis such as

motor and sensory loss may be problematical and

must be measured against the possible

benefits.
� Cryoablation can be used to produce prolonged

analgesia without neuritis or neuroma formation.
� Radiofrequency lesioning (RF) can be used to produce a

discreet neural lesion.
� Use of modern radiological techniques improves efficacy

and safety.
� Use of chemical and physical agents is poorly supported

by evidence-based guidelines, long-term outcome

studies, and clear guidelines for indications.

INTRODUCTION

Numerous different chemical substances and physical
techniques have been applied to elements of the central
and peripheral nervous systems in efforts to disrupt pain
transmission in a durable yet safe fashion.

Destructive chemical substances include alcohol, phe-
nol, glycerol, and hypertonic saline. Physical methods
range from heating nerves with radiofrequency lesions
and lasers to cooling the nerves with topical sprays or
locally induced ice balls (Table 17.1).

Neurolytic procedures with chemical and physical
agents have been successfully applied to treat pain since
the early part of the twentieth century. Table 17.2 outlines
some of the major early historical developments in the use
of neurolytic agents. Over the last two decades, dramatic
improvements in the pharmacologic management of pain,
such as the development of long-acting opioid prepara-
tions and alternative strong opioids, an improved
understanding of the role of adjuvant analgesics, and
better access to analgesics and acceptance of their role,
as well as improvements in anticancer therapies, argue



for a more circumscribed role for neurolytic agents in
contemporary practice.

Additionally, developments in our understanding
of the interactions between nociceptive input and the
plasticity of the nervous system suggest that pain is not
dependent on hard-wired line-labeled linkages, but is
capable of change and modification at all levels
throughout the nervous system. This new understanding
implies that neurolytic interruption of discrete pathways
is unlikely to provide complete pain relief for prolonged
intervals. Nevertheless, the varied and complex patterns
of pain present in patients with progressive cancer, and
the compelling mandate for achieving pain relief in such
settings, ensure an essential, although limited, role for
neurolysis when pain is intractable. Developments in
interventional radiological techniques applied to neuro-
lytic blocks have improved the ease and accuracy of
performing the blocks and the risk–benefit ratio.

Although the recent emphasis on the importance of
evidence-based medicine has outstripped the availability
of controlled trials that accurately depict the relative effect
of alternative interventions, potentially useful therapies
cannot ethically be withheld while awaiting such data.

The aim of this chapter is to describe the different
chemical and physical agents and to outline their role in
modern pain management.

PATHOPHYSIOLOGY OF NEUROLYSIS

Chemical and physical neurolytic agents and techniques
have a final common pathway in their action on the nerve
cells. They are employed with the aim of producing nerve
injury sufficient to result in degeneration of the nerve
fiber distal to the lesion along with its myelin sheath. This
process is called wallerian degeneration1 and results in a
temporary interference in nerve cell transmission result-
ing in nociceptive block. Wallerian degeneration does not
completely disrupt the nerve cell; persistence of the basal
lamina of the Schwann cells potentially allows for axonal
regrowth with reconnection to the proximal end of the
nerve fiber.

If, however, the nerve is surgically cut, there is com-
plete disruption of the neuron and basal lamina which is
more likely to result in disorganized regrowth without
reconnection of the cut nerve endings, possibly resulting
in production of painful neuromata and dysesthetic
pain.2 This difference (Table 17.3) justifies reliance on the
use of neurolytic agents over surgical interruption of
peripheral nerve fibers for the treatment of chronic pain.

Selective neurolysis

It was originally postulated that neurolytic chemicals and
physical methods of nerve interruption would produce a
differential effect on small nociceptive fibers without
interfering with sensory, motor, or autonomic function.
Unfortunately, a reliable differential effect has not been
shown for any of these methods. Neural tissue appears to
be affected nonselectively, with consequent risk of injury
to motor and sensory nerves and surrounding tissue.
With most modalities, however, there is a concentration
effect such that lower concentrations tend to produce a
more reversible, less profound degeneration than higher
concentrations (Table 17.4).

Another difficulty relates to ensuring accurate place-
ment of the chemicals or physical agents at the target area.

Table 17.1 Chemical and physical agents used in current

clinical practice.

Chemical agents Physical agents

50–100% alcohol –

intrathecal, sympathetic

neurolysis (e.g. celiac),

peripheral neurolysis (e.g.

intercostal)

Cryoneurolysis – facet joint,

selected peripheral nerves

5–15% phenol – intrathecal,

epidural, selected

peripheral nerves (e.g.

intercostal)

Radiofrequency lesioning –

facet joint, selected

peripheral nerves,

percutaneous cordotomy

Glycerol – trigeminal

ganglion neurolysis

Laser – endoscopic epidural

lysis

Table 17.2 History of chemical neurolysis.

Date Researcher Development

1903 Schloesser Use of alcohol for trigeminal neuralgia

1919 Kappis Percutaneous celiac plexus block

1926 Swetlow Neurolytic sympathetic block with alcohol

to relieve angina

1929 De Beule Alcohol celiac plexus block

1931 Dogliotti Absolute alcohol used intrathecally

1947 Mandl Phenol for lumbar sympathetic block

Table 17.3 Chemical or physical neurolysis versus surgical

sectioning of nerve cell.

Result

Neurolysis with

chemical or

physical agent

Surgical cutting

of nerve

Pathological

process

Wallerian

degeneration

Complete nerve cell

disruption

Preservation of

basal lamina

Axonal regrowth

Possible clinical

effect

Temporary (1–3

months) block

of nociception

Painful neuromata

Dysesthetic pain
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In the case of alcohol and phenol, image intensification
and computed tomography (CT) are used to ensure
accurate localization of the needle tip before injection.
Physical lesioning using instruments such as the cryo-
probe or radiofrequency generator requires accurate
localization of the probe tip and should take account of
measurement of temperature and duration of application.

CHEMICAL NEUROLYTIC AGENTS

Alcohol, phenol, and glycerol are the only neurolytic
agents employed in current clinical practice. Their opti-
mal use depends on producing sufficient damage to result
in wallerian degeneration, but not excessive nerve cell
disorganization, resulting in adverse effects such as motor
and sensory impairment.

Alcohol

Alcohol is the classic neurolytic agent, although today
phenol is more commonly used for peripheral neurolysis
as it is potentially less toxic. Alcohol is used in con-
centrations from 3 to 100 percent. It damages sensory,

motor, and autonomic nerves in a nonselective way and is
injurious to surrounding soft tissue. It is readily soluble in
body fluids, and is hypobaric with respect to cere-
brospinal fluid (CSF) and thus will rise, diffusing rapidly
from the injection site.3 Careful positioning of the patient
is required to allow the alcohol to act predominantly on
the posterior, sensory nerve roots for the treatment of
pain (patient in supine position) or anterior motor nerve
roots for treatment of spasticity (patient in prone
position).

Alcohol works by extracting fatty substances from the
myelin sheath and precipitating proteins.4 This results in
degeneration of the nerve fiber and myelin sheath distal to
the lesion (wallerian degeneration). Providing the nerve
cell is not completely destroyed (i.e. the basal lamina of
the Schwann cell is preserved), regeneration usually
begins within three to four months. If the entire nerve cell
is completely disrupted, regeneration does not occur and
effects are prolonged. Despite this, there is a risk of the
development of dysesthetic pain as a result of central
nervous system (CNS) plasticity or neuroma formation.

Damage to the nerve cells is proportional to the con-
centration and volume of alcohol used, as well as the
rate of instillation, but there is no evidence for selec-
tive destruction of nociceptive, motor or sensory fibers
(Table 17.5).

Phenol

Phenol is commonly used in concentrations of 5–15
percent for neurolysis. Five percent phenol is roughly
equivalent to 40 percent alcohol in neurolytic potency.
When dissolved in glycerine, it is hyperbaric compared
with CSF and therefore patients need to be positioned
contrary to that described above under Alcohol (patient
needs to be placed in the prone position for the neurolysis
to affect the posterior pain fibers). It is also less water
soluble than alcohol and therefore may spread less
liberally from the injection site.5

Table 17.4 Pathophysiological effects of physical and chemical

neurolysis.

Chemical or physical agent Pathophysiological effect

Minimal heat applied to

peripheral nerve

Enhanced nerve conduction

Local anesthetic drug applied

to peripheral nerve

Totally reversible reduction in

nerve conduction

2% lidocaine (lignocaine)

0.5% bupivacaine

5–7.5% phenol Reduction in nerve

conduction – usually

reversible after weeks or

months

50% alcohol

50% glycerol

10–15% phenol Depression of nerve

conduction – may be

reversible

100% alcohol

Radiofrequency lesions

o441C

Cryoprobe causing ice ball

Radiofrequency lesion

temperature 4441C

Potentially irreversible nerve

block – permanent lesion

Cryoprobe causing

intraneural ice crystals

Surgical nerve sectioning Permanent neural lesion,

non-wallerian nerve

degeneration, possible

neuroma formation

Any physical neurolytic

measure taken to extreme

limits of time and/or

temperature

Table 17.5 Effect of different alcohol concentrations on nerve

cell destruction.

Alcohol
concentration
(%)

Effect

3 Mild local anesthetic effect, usually self-

limited

33 Sensory nerve damage, little effect on

motor neurons

50 Motor damage, concentration used for

celiac plexus blocks

100 Persistent motor paralysis; risk of damage

to skin and surrounding tissues
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For neuraxial use phenol is formulated in glycerine,
which acts as a base from which the glycerine is slowly
released, potentially resulting in higher local concentra-
tions. Used peripherally or near the sympathetic axis,
phenol is typically compounded with water or saline.

Originally believed to preferentially destroy sensory
neurons, destruction is now thought to be nonspecific,
although when lower concentrations of phenol are used
(e.g. o3 percent) destruction is mild, temporary, and
similar to the type of block achieved with a local anes-
thetic agent. Because of a lower likelihood of producing
neuritis, phenol is more widely used than alcohol (Table
17.6) and the duration and intensity of block are thought
to be less than with alcohol and, therefore, there is a wider
margin of safety and complications are more frequently
reversible. An exception is that alcohol is traditionally
used for neurolytic celiac plexus blockade. This may be
because alcohol has theoretically less affinity for vascular
structures that are present in the vicinity of the celiac
plexus. Phenol may cause ulceration of soft tissues if
injected subcutaneously.

Glycerol

Glycerol is used only for peripheral nerve blockade. It is
used in the treatment of trigeminal neuralgia when it is
injected on to branches of the trigeminal nerve. It may
produce less sensory deficit than alcohol, though repeat
blocks may be required after a few months.

Ammonium compounds

Ammonium chloride and ammonium hydroxide have
been used in 6 percent solutions to produce neurolytic
block for pain control. Initially it was thought that a
selective, sensory block was achieved, but results are

unreliable and unpredictable, and microscopically it was
shown that the neurolysis affected all types of nerve fiber.

Hypertonic and hypotonic solutions

Intrathecal injections of these solutions have been used to
treat pain. They cause a localized osmotic swelling of the
nerve bundle, which reduces nerve conduction. Prolonged
exposure may produce more permanent impairment of
neurological function, systemic toxicity, and death.

CLINICAL APPLICATIONS OF CHEMICAL
NEUROLYSIS

Use of neurolytic chemicals in clinical practice is a balance
between yielding potentially beneficial effects and the risk
of adverse effects. This balance is dependent on clinical
factors such as:

� life expectancy;
� the degree to which reasonable systemic analgesic

treatments have been unsuccessful;
� preexisting levels of autonomic, motor, and sensory

impairment.

These blocks should be used as adjuncts to systemic
treatments as part of a multidisciplinary and multimodal
approach to pain management.6

Neurolytic celiac plexus block

The celiac plexus block using local anesthetic was first
used in 1914 as an adjunct to surgical anesthesia.
The neurolytic block using alcohol was first used in 1919
to treat the pain of upper abdominal malignancy

Table 17.6 Neurolytic chemicals in current clinical use.

Alcohol Phenol Glycerol

Concentration 50–100% 4–15% 50–100%

Diluent Nil Glycerine Nil

Saline

Water

Baricity in CSF Hypobaric Hyperbaric Not used in CSF

Onset Immediate 15–20min slow release from

glycerine

15–20min

Position for nociceptive block Painful side up Painful side down –

Complications Neuritis (common) Neuritis (uncommon)

Toxicity is volume dependent

Use Celiac plexus block (50%

concentration)

Intrathecal Trigeminal neuralgia, facial

pain

Intrathecal Peripheral

Peripheral

CSF, cerebrospinal fluid.
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(Table 17.2). Since then there have been numerous case
reports7 and randomized controlled trials (RCTs) (Table
17.7) attesting to its efficacy in the treatment of cancer-
related pancreatic pain.

Any pain originating from visceral structures inner-
vated by the celiac plexus can be alleviated by blockade of
the plexus. This includes malignant disease of the pan-
creas, liver, gallbladder, and alimentary tract from the
distal esophagus to the transverse colon, including the
adrenal glands, although efficacy is poor with ascites and
carcinomatosis.

This block may also relieve pain from other upper
abdominal malignancies (such as liver and gall bladder)
and has been used to treat pain from pancreatitis, but
efficacy and durability are reported as being much
lower.12, 13

There may be additional beneficial effects apart from
pain relief, including decreased constipation, decreased
nausea, increased appetite, and less sedation as a result of
a reduced systemic opioid requirement.

INDICATIONS

Neurolytic celiac plexus block (NCPB) is indicated for
patients with visceral pain due to malignancy in one of
the sites listed above. Many abdominal malignancies
present with mixed visceral and somatic pains as a result
of retroperitoneal extension or metastatic spread. NCPB
may unmask pains of somatic origin. It is preferable to
determine the etiologies of the pain prior to blockade.
This can be performed with a diagnostic, temporary block
using local anesthetic.

PROCEDURE

Traditionally, the posterior route is taken, using two 7-
inch needles to approach the celiac plexus posterolateral

to the vertebral bodies under radiographic image inten-
sification. However this approach has now been super-
seded by use of CT imaging, percutaneous ultrasound,
endoscopic ultrasound, or by use of a surgical technique
– laparoscopic splanchnectomy.14, 15, 16

COMPLICATIONS

Complications have been divided into major and minor.
Major complications include paralysis and autonomic
dysfunction due to damage to a feeder artery of the spinal
cord. The incidence of this may be as high as 1 in 700.17

Minor complications include hypotension and diarrhea,
and are usually transient.

EFFICACY

Case reports of NCPB give an efficacy of 57–95 percent.7,
18, 19, 20 However, most were retrospective in nature and
have been criticized for poor methodology9 (Table 17.7).
A meta-analysis of 21 retrospective studies in 1145
patients receiving NCPB reported benefit in 90 percent of
patients evaluated after three months.10

Data from one RCT comparing the efficacy of the
NCPB with oral morphine in 20 patients showed equal
visual analog scores in the two groups, but significantly
fewer opioid-induced side effects such as sedation and
constipation in patients treated with NCPB.8 A rando-
mized controlled comparison of NCPB versus optimized
analgesic therapy plus sham injection showed significantly
less pain in the NCPB group but no differences in quality
of life or survival.11 Surgical division of the splanchnic
nerves (videothoracoscopic splanchnicectomy) was com-
pared with NCPB and was shown to be effective for
controlling pancreatic cancer pain.21

There is some controversy over the timing of the block,
with some authors advocating early use of the block and
others using it only if systemic opioids are ineffective or
are associated with toxicity (Table 17.8). One study
reported less pain, reduced opioid consumption, and
better quality of life in patients receiving a NCPB at an
early stage in their cancer pain management.22

A full assessment of the potential risks versus benefit of
the block needs to be discussed with each patient.
Duration of block has been variously reported. It is pos-
sible that regeneration of new pain pathways or devel-
opment of deafferentation syndromes may result in pain
returning after six to twelve months.23, 24

Other neurolytic sympathetic blocks

The sympathetic chain can be blocked with a neurolytic
substance at any point along its course. In the treatment
of complex regional pain syndromes and other pain-
ful neuropathic syndromes of the upper limb, the

Table 17.7 Evidence for the efficacy of the neurolytic celiac

plexus block.

Study Details of study

Mercadante8 Randomized controlled trial (n= 20)
No difference in pain scores between celiac

block group and oral morphine group, but

fewer side effects with NCPB

Sharfmann and

Walsh9
Review article

Efficacy 87% in 418 patients in 15 published

series

Case series studies criticized for methodology

Eisenberg

et al.10
Meta-analysis; efficacy in 70–90% of patients

Wong et al.11 Randomized controlled trial of NCPB versus

opioids: improved pain control with NCPB,

no difference in quality of life or survival

NCPB, neurolytic celiac plexus block.
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sympathetic nerve supply can be blocked by injection of
phenol or alcohol into the stellate ganglion. There are
risks associated with this procedure, however, with the
potential to produce a prolonged Horner syndrome and
damage to the brachial plexus and recurrent laryngeal
nerve. Traditionally the block is performed using dilute
(3–5 percent) phenol.

Neurolytic blockade of the sympathetic supply to the
abdomen and pelvis (inferior mesenteric plexus, superior
hypogastric plexus block, and ganglion impar block) have
been described for the treatment of intractable, cancer-
related pelvic pain.25 One study described the benefits of
early superior hypogastric plexus blockade compared with
conventional treatment.22 All of these techniques are
associated with infrequent complications and may be
suitable for patients with intractable pain and limited life
expectancy because sympathetic denervation should not
interfere with sensory or motor function.26

Intrathecal neurolysis

CLINICAL CONSIDERATIONS

The use of intrathecal neurolysis has declined over the
past two decades. This may be because of the increased
use of reversible techniques such as neuraxial and opioid
delivery systems and because of fears over the side effects
of neurolysis, in particular motor, autonomic, and sen-
sory effects. However, in carefully selected patients this
type of block may play an important role, particularly
when other treatments have not been successful. Intra-
thecal neurolysis should be performed as part of a mul-
tidisciplinary pain strategy. Efficacy and safety may be
enhanced when used in conjunction with an image
intensifier or in collaboration with an interventional
radiologist.

Phenol ‘‘saddle’’ blocks of the lumbo-sacral nerve roots
have been described as being effective in reducing pain
and opioid requirements for intractable pelvisacral pain.27

TECHNIQUE

The effectiveness of intrathecal neurolysis depends on
bathing the posterior, sensory, nerve root with neurolytic
solution. Either alcohol or phenol can be used. If alcohol
is used, the patient is placed on his or her side with the
painful side uppermost to allow the hypobaric solution to
spread on to the posterior nerve roots. The reverse
position, painful side down, is used for phenol, and is
often too demanding of patients.

OUTCOME

No controlled data exist comparing the effectiveness of
this treatment with other analgesic interventions. Case
reports indicate a success rate of between 50 and 75
percent.28 Success is improved by careful patient selection
and meticulous technique and is inversely proportional to
the number of dermatomes that need to be blocked. Some
patients with a partially effective block may require
supplemental oral analgesics.

COMPLICATIONS

Complications following neurolysis include motor
paralysis, sensory disturbance, autonomic disturbance, and
minor problems such as pain on injection (Table 17.9). No
controlled data exist regarding the use of intrathecal neu-
rolysis, so it is difficult to estimate the exact incidence of
these complications. However, complications are likely to
be reduced by accurate needle placement using image
intensification where appropriate. The higher concentra-
tions of alcohol, 50 percent and above, are more likely to
cause motor paralysis. Dysesthetic pains such as neuralgias
are infrequent after injection. After intrathecal neurolysis,
an area of numbness may replace the painful area. Some
patients may find this distressing.

Alcohol is irritant and painful on injection. After
injection it is important to flush the alcohol through the
needle with saline to prevent fistula formation.

Epidural neurolytic blockade

Phenol has been injected via the epidural route to achieve
a neurolytic sensory block. Theoretical advantages include
a lower incidence of autonomic impairment and poten-
tially a less dramatic, more easily titratable, effect.

Single bolus injections of phenol (2mL of 7 percent)
have been used, with some reports of pain relief for as
long as nine months.

Racz et al.29 have developed an epidural catheter that is
resistant to the corrosive effects of the neurolytic solution,
thus allowing repeated epidural dosing. They reported
good pain relief in over 50 percent of patients persisting
for three to six months. Repeated dosing was possible if
the block receded. Unlike intrathecal administration there

Table 17.8 Controversies in neurolytic celiac block.

Factor Details

Timing The block has been performed relatively

early in the course of malignant disease;

others reserve its use for pain unrelieved

by systemic opioids

Efficacy Case series report high efficacy (60–95%)

Comparative trials have shown efficacy is

similar to that of oral opioids

Balance of risk

versus benefit

Significant risks of paraplegia in a small

proportion of patients

Duration of

blockade

Block has been reported to last 6–12

months, which is often adequate

Longer-term follow up is lacking
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is greater latency to effect, and topographic spread is
more variable.

Neurolytic block of peripheral nerves

The use of peripheral nerve neurolysis in cancer pain
patients with intractable pain and limited life expectancy
has been described.7 However, these neurolytic blocks
may result in neuralgia as the nerves regenerate after
neurolysis or in a deafferentation pain syndrome. An
exception to this is that neurolytic blockade of the
branches of the trigeminal nerve does not usually produce
neuralgia during regeneration.

Other neurolytic nerve blocks include paravertebral
injections, block of individual branches of the lumbar
plexus, ilioinguinal and iliohypogastric blocks, and block
of the intercostal nerves.

PHYSICAL NEUROLYTIC AGENTS

Nerves can be cooled or heated in an attempt to interrupt
pain transmission. Modern methods of application of
these physical techniques include the cryoprobe (cooling),
RF (heating), and lasers.

Hypothermia

The application of cold to peripheral nerves results in a
reversible block of nerve conduction. This phenomenon

has been used to treat pain for many years. Hippocrates
described the use of ice and snow packs to relieve pain,
and painful limbs were frozen prior to amputation during
the Napoleonic wars. Ethyl chloride spray has been used
to produce local anesthesia since 1890. Today, cooling is
achieved with the use of a cryoprobe.

Cryoanalgesia

In 1976, Lloyd et al.30 described the use of a probe to
apply extreme cold locally to nerves to achieve pain
relief by a long-term reversible nerve block called cryo-
analgesia. This technique uses the rapid expansion of
nitrous oxide or carbon dioxide to produce a tempera-
ture of –201C at the probe tip, which is applied to the
nerve. This produces an ice ball, which interferes with
nerve cell conduction, and if the probe is placed on the
nerve for long enough, the interior of the cell turns into
ice crystals, causing a more permanent wallerian degen-
eration of the nerve cell. The analgesic effect may last for
weeks or months. Providing the basal lamina of the
neuron has not been damaged, axonal regeneration of the
nerve takes place within three months and normal neural
function returns. It is possible that the analgesic effect will
be more prolonged, and this may be because there has
been a more permanent disruption of the nerve cell
interior.

One of the disadvantages of the cryoprobe is the size
of the probe tip itself, usually more than 3mm; this
can make accurate placement on a nerve difficult
(Table 17.10).

Cryoneurolysis of the intercostal nerves during surgery
is the best-known application of cryotherapy for the
treatment of acute post-thoracotomy pain.31 A number of
reports have described effective pain management in this
situation, especially when combined with other analgesic
treatments.32, 33 However, the occurrence of chronic dys-
esthetic pain has led a number of surgeons to abandon its
routine use.

Cryolesions have been described for a number of facial
nerves,34 including supraorbital, infraorbital, mandibular,
and mental nerves, and in the treatment of groin pain via
the iliohypogastric and ilioinguinal nerves.

Hyperthermia

Heating of peripheral nerves initially causes nerve con-
duction enhancement; if the heat application is conti-
nued, a reversible depression is produced (the neuron can
regrow following wallerian degeneration) followed by an
irreversible depression if the entire nerve is disrupted.
Induction heating is a process whereby heated pellets
can be inserted into brain tissue and then destroy sur-
rounding tissue. This method has been used in neuro-
surgery to destroy brain tissue. Because of its relatively

Table 17.9 Complications of intrathecal neurolysis.

Complication Details

Dysesthetic pain Painful neuralgias, burning pain, and

dysesthetic pain can last for weeks or

months, but are rare

May be related to damage to somatic nerves

Motor paresis More common with higher volumes

Anesthesia or

hypoesthesia

Areas of numbness can occur, which can be

distressing

Sphincter

disturbance

Bowel and bladder disturbance can occur

after intrathecal neurolysis in the sacral

area

Accurate placement of solution is important

Irritation of

surrounding

tissue

Alcohol is injurious to surrounding tissue;

accurate needle placement and injection

important

Alcohol toxicity Alcohol is rapidly absorbed systemically;

however, it is unlikely to cause a major

problem with the small doses that are

used clinically

Pain on injection Transient
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nonspecific effects, it is not a technique that has been used
for pain control.

Lasers

Lasers can be used to heat and cut nerve tissue in the
brain and spinal cord. The laser disrupts the interior of
the nerve cell, which subsequently undergoes Wallerian
degeneration. The perineurium may not be damaged, and
regeneration of the nerve cell can take place. Direct
visualization of the nerve is required for effective laser
treatment. Dorsal root entry zone (DREZ) lesions have
been made using a laser. Potential problems include dif-
ficulties in quantifying the extent and rapidity of nerve
cell destruction and thus variable clinical defects may be
produced.35

Radiofrequency lesioning

Radiofrequency lesioning (RF) is the use of electricity
to generate heat, which can then be used to create a lesion
in the nervous system. The radiofrequency probe provides
a discrete controllable heat source, which creates a neural
lesion when placed directly into the brain or on to per-
ipheral nerves. The size of the lesion is dependent on the
temperature of the probe and duration of application.
There is some suggestion that the smaller Ad- and C pain
fibers may be preferentially affected by the lesioning. One
of the advantages of RF is a precise and measurable
application of heat, thus avoiding unwanted and un-
controlled side effects, such as sticking, charring, and
formation of explosive gas (Table 17.11).

The radiofrequency probe can be applied to the brain
(temperatures up to 421C), or directly on to peripheral
nerves (up to 60–701C). Fluoroscopic guidance may
facilitate accurate needle placement.

Clinical application of RF

The best-known indication for RF is lumbar pain ema-
nating from the lumbar facet joints. There are also an
increasing number of publications concerning the appli-
cation of these procedures in thoracic, cervical, and
sacroiliac pain syndromes.36, 37, 38

FACET JOINT PAIN

The aim of RF is to destroy the nerve supply to the facet
joints at multiple vertebral levels. The radiofrequency
probe is placed on the nerve to the facet joints; lesions are
generated after approximately one minute at 801C. A
recent Cochrane systematic review found seven relevant
RCTs assessing RF denervation for neck and back pain
which revealed only limited evidence for short-term
effectiveness.39 A review of four prospective trials of the
use of RF lesions in treatment of low back pain failed to
find more than ‘‘sparse evidence’’ of efficacy.40 However, a
review by Manchikanti et al.41 found two RCTs and four
prospective evaluations and concluded that there was
strong evidence of short-term relief and moderate evi-
dence of long-term relief of chronic spinal pain of facet
joint origin.41

LUMBAR DISCOGENIC PAIN

Radiofrequency lesions have been used to treat lumbar
disk pain. Either the gray ramus communicans or the
nerves within the disk itself are the targets for RF. The
same Cochrane review above39 showed only limited
evidence for efficacy.

Table 17.10 Advantages and disadvantages of cryoneurolysis.

Advantages Disadvantages

Potential role in acute and

chronic pain

Reports of neuritis and

dysesthetic pain

Reversible nerve destruction;

duration of analgesia 1–5

months

Lack of comparative studies on

efficacy (case reports only)

Relatively easy to use Large probe tip may make

accurate application

difficult

Precise placement of probe is

necessary, usually under

direct vision

Table 17.11 Advantages and disadvantages of radiofrequency

lesioning.

Advantages Disadvantages

More consistent production

of lesions than some other

physical methods such as

lasers

Potential damage to

surrounding tissue,

including sensory or

motor nerves

Possible to specifically target

peripheral nerves, such as

trigeminal nerve

Paucity of controlled data

describing efficacy

Quantifiable and measurable

effects

Paucity of recent descriptions

of efficacy

Potentially can selectively

destroy pain fibers rather

than Ab-fibers

Requires purchase of

expensive equipment and

training in its use

Small tip allows discrete

placement, and avoids

uncertainties of the

spread of injected

solutions

Pain after lesioning

Lesion is produced within

seconds; accurate

placement is required
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TRIGEMINAL NEURALGIA

Radiofrequency lesions have been used to treat facial pain
by targeting the trigeminal (Gasserian) ganglion.

SYMPATHETIC CHAIN

Percutaneous RF of the thoracic or lumbar sympathetic
chain has been used to treat pain due to sympathetically
maintained pain syndromes. Under image intensification,
the sympathetic chain is visualized and the radio-
frequency lesion generator applied directly to it.

COMPLICATIONS OF RF

The most common complication is post-lesioning neur-
itis or neuralgia which may occur in up to 10 percent of
patients. Other complications include numbness and
motor paralysis.

SUMMARY

A variety of different chemical (phenol and alcohol) and
physical (heat and cold) neurolytic agents have been used
to destroy nerves and reduce afferent nociceptive impulse
transmission in the treatment of chronic pain. However,
these nerves can regenerate, and the pain can return or a
new pain can develop due to deafferentation. Thus,
careful consideration of the risk–benefit ratio of the
procedure and appropriate patient selection is important.
The use of chemical intrathecal neurolysis has diminished
over the past 10–20 years with the advent of improved
analgesic drugs and the use of reversible infusion pumps
and techniques. However, there may still be a role for this
technique in intractable pain, especially in cancer pain
patients with limited prognosis and functional ability. The
neurolytic celiac plexus block is comprehensively descri-
bed in numerous research studies and may have an
important role in the management of intractable upper
abdominal pain due to malignancy. Interventional radi-
ology has improved safety and efficacy of the procedure.
Physical techniques, such as cryotherapy and RF, are well
recognized as treatments for chronic pain problems and
have a role within a multidisciplinary therapeutic context.
Additional good-quality controlled evidence will help
clarify the precise role of these procedures in modern pain
practice.
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KEY LEARNING POINTS

� A variety of stimulation techniques are used to alter

nervous system activity and may be beneficial for

cancer pain or in dying patients.
� Transcutaneous electrical nerve stimulation

(TENS) is a noninvasive, inexpensive, safe, and

easy to use technique that has a potential role

alongside pharmacological management for pain

directly or indirectly related to cancer and its

treatment.
� There is a lack of available evidence to determine the

effectiveness of TENS for cancer pain and evidence

remains equivocal for other types of pain because of

difficulties in trial design.
� Electrical stimulating devices can be implanted into the

spinal cord and brain and may prove useful for

intractable pain in carefully selected patients who are

not responding to other treatments.
� Electrical stimulating devices such as spinal cord

stimulation (SCS) and deep brain stimulation (DBS) can

be utilized in the management of cancer-related pain

but they are expensive and there is currently a lack of

evidence surrounding their use in this situation.

INTRODUCTION

Stimulation-induced (produced) analgesia is a term which
describes stimulation of the body or the nervous system for
pain relief.1 Stimulation techniques used in physical
medicine and rehabilitation and complementary medicine
include heat, cold, laser, manipulation, mobilization,
massage, traction, ultrasound, vibration, acupuncture,
craniosacral therapy, osteopathy, and reflexology (see
Chapter 21, Complementary therapies). A role for
stimulation-induced analgesia in cancer pain or in dying
patients has been recognized.2 This chapter will focus on
the use of electricity to alter nervous system activity for
pain relief.

Cave drawings suggest that the Egyptians used electric
fish to relieve pain in 2500BC.3 Publication of the gate
control theory of pain revitalized interest in electrical
stimulation for pain relief, supported by findings that
percutaneous electrical nerve stimulation relieved neuro-
pathic pain4 and SCS relieved chronic pain.5 Electrical
stimulation of the intact surface of the skin, termed
transcutaneous electrical nerve stimulation (TENS), was
initially used to predict response prior to implantation of
spinal cord stimulators until it was realized that TENS
was useful in its own right.6, 7

Nowadays, TENS and TENS-like devices are used
throughout the world for pain relief.8 More expensive
technologies are used for patients with intractable pain



who are resistant to treatment. These include spinal cord
stimulation (SCS), deep brain stimulation (DBS), motor
cortex stimulation (MCS), and transcranial magnetic
stimulation (TMS). The effectiveness of electrical nerve
stimulation for nonmalignant pain has been a matter of
much debate although evidence tends to support their
use. Evidence for the effectiveness for cancer pain remains
equivocal.

TENS

TENS is indicated for symptomatic management of acute
and chronic pain and may be useful for any type of pain
experienced by a patient with cancer (Table 18.1).9, 10, 11,
12, 13 TENS is safe and easy to use and effects are rapid in
onset so benefit can be achieved immediately.9, 10 Ideally,
TENS should be prescribed by a healthcare practitioner
following a comprehensive assessment to check that the
patient does not require additional medical intervention.
Patients trying TENS for the first time should be supervised
by a practitioner experienced in TENS who can check that
the patient is competent in its use. Most patients can
administer TENS for themselves. During TENS, pulsed
electrical currents are generated by a portable battery
powered device which is connected via leads to hydrogel
electrodes which are attached to the intact surface of the
skin (Figure 18.1). Healthcare professionals use the term

TENS to describe electrical currents delivered using a
‘‘standard’’ TENS device (Table 18.2).8 TENS devices retail
at £20–150 and variations in design between manufacturers
are often minor. A variety of shapes, sizes, and colors of
electrodes are readily available to suit all needs.

TENS devices enable the user to adjust pulse amplitude,
pulse frequency (rate), pulse pattern, and pulse duration
(width) of currents, although the search for optimal TENS
settings has been futile (Figure 18.2, Table 18.2). The main
determinant for success is to generate an electrical para-
esthesia close to the site of pain by titrating TENS intensity
(pulse amplitude).14, 15 It is not possible to predict which
patients will respond to TENS.16 TENS may exacerbate
pain, especially if mechanical allodynia is present.

At present, TENS appears to be used only on selected
cancer pain patients.17 A survey of 593 cancer patients
treated by a pain service found that TENS was given to
support systemic analgesia in only 1 percent of patients
with nociceptive pain, 6 percent of patients with neuro-
pathic pain, and 6 percent of patients with mixed noci-
ceptive and neuropathic pain.18 A ten-year prospective
assessment of treatments used to manage cancer pain for
2118 patients by an anesthesiology-based palliative care
program revealed that TENS was used in only 3 percent of
patients.19 Reasons may include drug medication ade-
quately managing pain, a lack of knowledge about TENS,
weak evidence for TENS effectiveness, and a fear of
adverse effects.

Table 18.1 Some examples of painful conditions commonly treated with TENS.

Acute pain Chronic pain Cancer-related pain Non-pain related effects

Postoperative pain Neuropathic pain (e.g.

postamputation,

postherpetic, trigeminal

neuralgia, poststroke pain)

Pain directly from cancer (e.g.

metastatic carcinomas,

metastatic bone disease and

direct infiltration of nerves)

Reducing symptoms of

Alzheimer’s dementia

Labor pain Muscle pain (e.g. myofascial

pain/muscle tension/

postexercise soreness)

Pain indirectly from cancer (e.g.

nerve compression by a

neoplasm or enlarged

organs, nerve root

compression in vertebral

collapse)

Neuromuscular stimulating

effects (e.g. fecal and

urinary incontinence)

Dysmenorrhea Nociceptive pain (e.g.

inflammatory pains, chronic

wound pain)

Pain from cancer treatment (e.g.

neuropathy from

chemotherapy, postsurgical

pain, postamputation pain)

Antiemetic effects (e.g.

pregnancy, travel sickness,

chemotherapy,

postoperative opioid

medication)

Angina pectoris Osteoarthritis and rheumatoid

arthritis

Pain unrelated to cancer and its

treatment

Improving blood flow

(Raynaud’s disease, wound

healing, ischemia due to

reconstructive surgery)

Orofacial pain Low back pain

Physical trauma (e.g. fractured

ribs and minor medical

procedures)

Complex regional pain

syndrome
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Concerns have been raised that electrical stimulation
of skin overlying a tumor site may cause increased tumor
growth through increased blood flow and/or cell pro-
liferation.20 Possible associations between electromagnetic
fields and the risk of malignant diseases21 and the use of
low level direct current therapy to stimulate osteogen-
esis22, 23 have fueled the concern. Interestingly, experi-
mental evidence suggests that low level direct current

therapy and ultrasound reduce the cloning efficiency of
malignant cells leading to their use as antitumor treat-
ments.24, 25 To our knowledge, there are no studies that
have directly assessed the impact of TENS on tumor
growth. Nevertheless, it is generally accepted that in an
acute oncology setting electrodes should not be posi-
tioned over an active tumor for a patient whose tumor is
treatable. In the palliative setting, where the disease is no
longer curable, and where pain is a major problem,
electrodes can be positioned on areas where there is
known disease.

Rationale

The goal of TENS is to selectively activate different
populations of peripheral nerves using different TENS
techniques (Table 18.3).9, 10, 11, 12, 26 Conventional TENS is
the most common TENS technique used in practice and
should be the first treatment option in most situations.
The goal of conventional TENS is to activate large diameter
non-noxious afferents (i.e. A-beta fibers) without activat-
ing small diameter noxious afferents (i.e. A-delta and
C fibers) or muscle efferents (i.e. A-alpha, Figure 18.3).
This approach inhibits ongoing transmission of nocicep-
tive information in the spinal cord and reduces central
sensitization with a rapid onset and offset of action.27, 28, 29,
30 Conventional TENS is superior to sham TENS in healthy
humans experiencing experimentally induced pain,14, 15

but randomized controlled trials (RCTs) on pain patients
are inconclusive due to shortcomings in study designs31, 32

(see below under Clinical effectiveness).
Other TENS techniques include AL-TENS and intense

TENS. AL-TENS is defined as low frequency (e.g. o10
pulses per second (pps)), high intensity stimulation,
although many opinion leaders believe that the induction
of strong but comfortable muscle contractions is a

Portable current
generator

Self-adhesive
electrodes

Electrode
leads

Figure 18.1 TENS.

Table 18.2 Features of a ‘‘standard’’ TENS device (adapted from

Refs 8, 11).

Features of a typical TENS device

Dimensions 6� 5� 2 cm (small device)

12� 9� 4 cm (large device)

Weight 50–250 g

Cost £30–150

Channel (electrodes) 1(2) or 2(4)

Batteries Usually 9 volt or rechargeable

Pulse amplitude (adjustable) 1–50mA into a 1 kO load

usually constant current

output

Pulse waveform (usually

preset)

Monophasic

Biphasic (symmetrical or

asymmetrical)

Pulse duration (usually

adjustable)

50–500ms

Pulse frequency (usually

adjustable)

1–200 pulses per second

Pulse pattern (selection of

preset options)

Continuous (burst, random

frequency, modulated

amplitude, modulated

frequency, modulated

pulse duration)

Additional features Timer
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prerequisite for success.9, 10, 26, 33, 34 This effect is achieved
using low frequency bursts of pulses (�2–5 bursts per
second of 100 pps) delivered at nonpainful intensities over
muscles or motor nerves.26 The muscle contraction gen-
erates small diameter muscle afferent activity which trig-
gers extrasegmental antinociceptive mechanisms and the
release of endogenous opioid peptides in the central ner-
vous system (CNS) (Figure 18.4).33, 34, 35, 36 Up to one-
third of patients may be resistant to conventional TENS
and may benefit from AL-TENS.26, 37 AL-TENS can be
used when electrodes cannot be placed at the site of pain
due to altered skin sensations (see Refs 26, 34 for review).

Intense TENS delivers currents that are just tolerable
to the patient. Intense TENS activates large (A-beta) and
small (A-delta) fibers which block the peripheral trans-
mission of nociceptive information and activate seg-
mental and extrasegmental antinociceptive mechanisms
(Figure 18.5).29, 38, 39 It is used to counter intense pains
during procedures such as wound dressing and suture
removal but can only be administered for short periods of
time.40, 41 The remainder of this chapter will focus on
conventional TENS unless otherwise stated.

TENS effects are mediated by opioids at spinal cord
and brainstem sites.42 Antihyperalgesia produced by low
frequency TENS may operate via mu opioid receptors43

and 5-HT2 and 5-HT3 receptors44 whereas delta opioid
receptors43 and gamma-aminobutyric acid (GABA) may
be involved in high frequency TENS.45, 46 High frequency,

but not low frequency, TENS reduces aspartate and glu-
tamate release in the spinal cord dorsal horn47 and low
and high frequency TENS activate spinal muscarinic
receptors48 and peripheral alpha-2A adrenergic recep-
tors.49 Glutamate may have a role in long-term anti-
nociception mediated by intense TENS.29, 50

Clinical effectiveness

Clinical experience suggests that TENS is effective for a
wide variety of acute and chronic pain conditions of
nociceptive and neuropathic origin, irrespective of the
presence of a sympathetic component. There is a vast
quantity of clinical trials on TENS but evidence from
systematic reviews is conflicting and equivocal (for review
see Ref. 11), due in the main to difficulties in trial
design51 and underdosing of TENS.32

To our knowledge, only one RCT has evaluated the
effectiveness of TENS for cancer pain. Robb et al.52 con-
ducted a placebo-controlled evaluation of the effective-
ness of TENS and transcutaneous spinal electroanalgesia
(TSE) on 41 women with chronic pain associated with
breast cancer treatment. TSE is a TENS-like device which
uses surface electrodes over the spine and pulse fre-
quencies far greater than a standard TENS device.8, 53

TENS and TSE reduced pain when compared to baseline
but the effect was no greater than that observed with
placebo (sham TSE).

Battery

Pulse
pattern

Modulated pattern (M)

Continuous pattern (C)Pulse duration

Short Long

Pulse intensity

High Low

Pulse
intensity
0-60mA

Pulse
intensity
0-60mA

Channel 1 Channel 2

Pulse
duration

50µs 250µs

Pulse
frequency

1Hz 200Hz

Burst pattern (B)

Pulse frequency

High Low

B C M

Figure 18.2 Schematic view of TENS controls.
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Table 18.3 Common TENS techniques (adapted from Refs 8, 11).

Intention Patient experience Electrode location TENS characteristics Analgesic profile Duration of
treatment

Analgesic action

Conventional TENS Selective activation

of large diameter

non-noxious

afferents

Strong comfortable

electrical

paresthesia with

minimal muscle

activity

Dermatomal High frequency – 10–200

pulses per second

Rapid onset and

offset within

30 minutes

Continuously when

in pain

Segmental

Site of pain Low amplitude – non-

noxious intensity

Pulse duration –

100–200ms
Pulse pattern –

continuous

AL-TENS Indirect activation of

small diameter

motor afferents

through muscle

contraction

(twitching)

Strong comfortable

muscle

contractions

(twitches)

Myotomal over

muscles or motor

nerves and/or

trigger points

and/or

acupuncture

points

Low frequency bursts of

pulses – 1–5 bursts of

100 pulses per second

Rapid onset but

delayed offset of

over 1 hour

�30 minutes per

session

Extrasegmental

‘‘High’’ amplitude – non-

noxious intensity to

generate muscle

contractions

Segmental

Pulse duration –

100–200ms
Pulse pattern – burst

Intense TENS Activation of small

diameter noxious

afferents

Electrical

paresthesia that

is uncomfortable

but tolerable

with

poststimulation

hypoesthesia

Main nerve bundle

from origin of

pain

High frequency – 50–200

pulses per second

Rapid onset and

delayed offset

over 1 hour

�15 minutes per

session

Peripheral

High amplitude – noxious

intensity

Extrasegmental

Pulse duration 4500 ms Segmental

Pulse pattern –

continuous



Most published research is anecdotal but suggests that
TENS may provide immediate benefits for pain directly or
indirectly due to cancer (Table 18.4).6, 54, 55, 56, 57, 58, 59, 60,
61, 62, 63[III] This includes pains from metastatic carcinomas,
metastatic bone disease, direct infiltration of nerves, nerve
compression by a neoplasm or vertebral collapse, or
enlarged organs. TENS may provide benefit for pain from
chemotherapy, postsurgery (e.g. post-thorocotomy, post-
mastectomy pain) and postamputation (e.g. phantom
breast or limb pain). Responses appear to decline over time

which may be due to worsening pain condition, habituation
to TENS, or an initial placebo response to TENS. Cancer-
related pains in extremities and trunk have been reported to
respond better than perineum and pelvic pain.61

Avellanosa and West54 evaluated TENS on 60 patients
with a variety of intractable cancer pains from metastatic
carcinomas, surgery, irradiation, and amputation. Excel-
lent or fair pain relief was experienced by 39 patients at
two weeks but this declined to 20 patients at three
months. Patients reported awkwardness with using TENS

TENS currents

Skin surface

Activity in large
diameter (Aβ) afferents

Aδ - no activity

C - no activity

Muscle

Electrode Electrode

Figure 18.3 Conventional TENS. Current

amplitude is titrated to cause selective activation

of large diameter (Ab) afferents. Arrows indicate
direction of nerve impulses.

TENS currents

Skin surface

Activity in large
diameter (Aβ) afferents

Activity in large
diameter (Aα) motor
efferents

Activity in small
diameter (Aδ) motor
afferents

MUSCLE

MUSCLE

Electrode Electrode

CONTRACTION

Figure 18.4 AL-TENS. Current amplitude is

titrated to cause activation of large diameter (Aa)
motor neurons. Trains (bursts) of electrical pulses

are used and the resultant phasic muscle

contraction produces activity in small diameter

(Ad) motor afferents. Arrows indicate direction of

nerve impulses.

TENS currents
Activity in large
diameter (Aβ) afferents

Activity in small
diameter (Aδ) afferents

C - no activity

Muscle

Electrode Electrode

Figure 18.5 Intense-TENS. Current amplitude is

titrated to cause activation of small diameter (Ad)
afferents. Arrows indicate direction of nerve

impulses.
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Table 18.4 TENS effectiveness for cancer-related pain: available evidence.

Reference Type Patients (n) TENS treatment (n) Results for pain Comment

Robb et al.52 Double blind,

randomized sham

controlled

crossover trial on

TENS versus TSE

versus sham TSE

Breast cancer with chronic pain

of at least 6 months duration

and secondary to treatment

for breast cancer

TENS: strong but comfortable

paresthesia over site of pain

Reductions in pain for all groups

when compared to baseline.

No significant differences

between any groups for pain

measures although more

patients continued to use

TENS on completion of the

trial (15) when compared to

TSE (5) and sham TSE (6)

Patients encountered

difficulties with reporting

pain relief with

inconsistencies between

pain diary pain relief scores

and the Brief Pain Inventory

n= 41 TSE: Full intensity, without a

noticeable sensation, either

paravertebrally at C3-C4 for

pains in arm head and neck,

or on the spinous processes

of T1 and T10 for pains

below the neck

Avellanosa and

West54
Pre-post TENS

evaluation

Intractable cancer pain

metastatic carcinoma (24),

lumbosacral plexitis (8),

brachial plexitis (6),

postherpetic neuralgia (7),

postsurgical pain (4), chemo-

drug infiltration (4), tumor

infiltration (2) others (5)

Away from pain followed by

nerve trunk close to pain

followed by over painful site.

Tolerance of the patient-

strong non-noxious TENS

paresthesia

2 weeks of TENS TENS effect rapidly declined

after 2 weeks of treatment

and depended on location

and source of pain with

extremity/trunk4perineal/

pelvic pain

n= 60
17/60 excellent relief

22/60 fair relief

21/60 no relief

3 months of TENS

9/60 excellent relief

11/60 fair relief

40/60 no relief

Ostrowski55 Pre-post TENS

evaluation

Advanced carcinomas of breast

(3), uterine body, mouth,

prostate, bronchus, sarcoma

of radius and Hodgkin

disease-metastases in spine

(7), pulmonary (1), jaw (1)

Strong non-noxious TENS

paresthesia at trigger zones,

peripheral nerves and/or

acupuncture points

Immediate effect of TENS 8/9 used TENS until condition

worsened or patient died.

Effect of TENS declined as

condition worsened

n= 9
7/9 good relief

1/9 partial relief

1/9 no relief

3/9 used TENS for more than

6 months

Long6 Pre-post TENS

evaluation

Chronic pain mixed population

(197) including

5 malignancies

Strong non-noxious TENS

paresthesia at site of pain

3/5 good relief

n= 5
2/5 no relief

Hardy56 Pre-post TENS

evaluation

Chronic pain mixed population

(53) including 4 malignancies

Strong non-noxious TENS

paresthesia at site of pain

2/4 good relief

n= 4
2/4 no relief

(Continued over )



Table 18.4 TENS effectiveness for cancer-related pain: available evidence (continued).

Reference Type Patients (n) TENS treatment (n) Results for pain Comment

Loeser et al.57 Pre-post TENS

evaluation

Mixed population pain patients

(198) including

7 malignancies

Strong non-noxious TENS

paresthesia at site of pain

3/7 partial relief TENS reduced analgesic intake

n= 7
4/7 no relief

Ventafridda et al.58 Pre-post TENS

evaluation

Cancer pain or pain in which

cancer was the primary cause

Strong non-noxious TENS

paresthesia

1–10 days Authors concluded long-term

effects poor but worthy of a

trial for head pain, neck

pain, phantom limb pain and

postherpetic neuralgia

n= 37
36/37 good relief

28/37 improved activity

30 days

4/37 good relief

7/37 improved activity

Bates and Nathan59 Pre-post TENS

evaluation over

7 year period

Mixed population treatment-

resistant pain patients (161)

including 5 with cancer

Strong non-noxious TENS

paresthesia at site of pain

Overall In this mixed pain population

there was no relationship

between TENS outcome and

disease or pain and 50% of

patients returned TENS at

1 month and 25% still using

TENS at 2 years

n= 5

4/5 good relief

1/5 = no relief

Rafter60 cited in

Librach61
Pre-post TENS

evaluation

Variety of malignancies

including myeloma and bony

metastases, head and neck

cancer, and pain of

musculoskeletal origin

High frequency TENS 80–200

pulses per second. Location

and intensity not stated

Overall Average duration of TENS

treatment = 5.2 month

(range 1–23 months).

Myeloma and bony

metastases responded better

than head and neck cancer –

due to difficulty of electrode

location

n= 49
36/49 good sustained relief

1/49 good temporary relief

4/49 no relief

Dil’din et al.62

Abstract only

Pre-post TENS

evaluation

Tumor-induced pain (84)

including advanced tumor

pain (11), intraoperative

anesthesia (29),

postoperative pain (54)

Soviet-made transcutaneous

electrostimulation device-

unknown whether this was a

typical TENS device

Overall

n= 84
55/84 good

29/84 partial

Grond et al.63 Survey 593 cancer patients treated by a

pain service

TENS given as adjunct to drug

medication in 1% patients

with nociceptive pain and

6% neuropathic pain and 6%

mixed

Analgesic treatment resulted in

a significant pain relief in all

groups of patients



and difficulty in achieving paresthesia over large areas of
pain (e.g. cutaneous carcinomas, postradiotherapy skin,
and subcutaneous fibrosis). The authors concluded that
TENS may be an effective part of the overall pain control
programme.

Ventafridda et al.58 reported that TENS reduced pain in
35 of 37 patients with cancer-related pain within the first
ten days of treatment. This effect rapidly declined to four
patients by 30 days, although drug intake was reduced in
20 patients at this follow up. The authors concluded that
short-term effects of TENS may be useful for pain arising
from compression by large masses over the cervical nerve
trunks or neoplastic involvement on maxillofacial tissues.
Ostrowski55 reported that TENS outcome was good in
seven of nine patients with various carcinomas and
metastases in the spine, lung, and jaw. TENS effect declined
over time although reductions in drug intake were
observed. A congress presentation by Rafter60 cited in
Librach61 described benefit from TENS in 36 of 49 patients
with a variety of malignancies. Myeloma and bony
metastases responded better than head and neck cancer,
although this appeared to be due to difficulties in applying
electrodes to the scalp. The effect of TENS on small
numbers of patients within larger case series provides
similar findings (Table 18.4).6, 56, 57, 59, 63 No serious
complications from TENS were reported in any of these
published trials.

It is claimed that TENS can reduce chemotherapy-
induced nausea when applied to the P6 acupuncture
point.64, 65, 66 However, a Cochrane review concluded that
noninvasive electrostimulation (TENS) was unlikely to
have a clinically meaningful outcome for chemotherapy-
induced nausea and vomiting although electro-
acupuncture and self-administered acupressure appeared
to be of benefit.67 TENS has also been reported to be
successful for the management of lymphedema.68

Clinical technique

Any patient with cancer who is in pain may respond to
TENS. Outcomes will depend on appropriate technique.
Activation of large diameter afferents is recognized by a
‘‘strong but comfortable’’ paresthesia beneath the elec-
trodes and patients titrate pulse amplitude to achieve this
effect. Hypothetically, high frequency pulses
(�10–200 pps) with pulse durations between 50 and
500 ms are optimal for differential recruitment of large
diameter afferents69 although in practice patients are
encouraged to experiment with settings according to what
is comfortable for them at that moment in time.16, 70

TENS effects are maximal when TENS paresthesia is
present, so patients may need to use TENS throughout
the day. TENS users have been shown to stimulate for
over eight hours per day although this is punctuated by
periods where TENS is switched off.16 Individual treat-
ments often last no more than 40 minutes at a time.

Electrodes must be positioned on healthy innervated
skin where sensation is intact, so skin sensation should be
checked prior to using TENS. For most pains, TENS
electrodes are placed on healthy skin around the painful
site so that paresthesia can be directed into the painful
area (Figure 18.6). Exceptions include:

� pain directly over an active tumor in the acute
oncology setting;

� skin that is allodynic, hypolgesic, hypoesthesic, or
dysesthesic;

� a pain made worse by TENS;
� skin that is frail or damaged, such as irradiated skin

in the immediate four to six weeks after
radiotherapy.

In these situations electrodes are positioned along the
main nerves proximal to the site of pain, on a con-
tralateral dermatome or paraverterbrally at the appro-
priate spinal segment. Four electrodes (dual channel
TENS) should be used for large areas of pain. Examples
include patients with postmastectomy pain and associated
shoulder pain and stiffness or patients with widespread
metastatic disease in the spine and mixed nociceptive/
neuropathic pain at different spinal levels. Patients can
leave electrodes in situ and deliver TENS intermittently
throughout the day. Skin underneath the electrodes
should be monitored regularly to prevent skin irritation.

Contraindications and precautions to TENS are few
(Table 18.5). Manufacturers list cardiac pacemakers,
pregnancy, and epilepsy as absolute contraindications
because it may be difficult to exclude TENS as a potential
cause of a problem in a medicolegal case. TENS could be
used in these patients providing it is not applied locally
and the patient’s progress is carefully monitored. TENS
can be used at bedtime providing the device has a timer
so that it automatically switches off. TENS can be used on
children providing they understand what to expect.

SCS

SCS was first used in the 1960s using radiofrequency
stimulation of plate electrodes placed directly over the
dorsal columns.5 Nowadays electrodes are implanted in
the epidural space and powered by a small pulse generator
which is usually implanted (similar to a cardiac pace-
maker).71 SCS appears to be more effective for ischemic
pain and neuropathic pain than nociceptive pain (Table
18.6).72, 73 At present, SCS is seldom used for cancer-
related pain.

Rationale

The goal of SCS is to generate electrical paresthesia over a
region of pain. Originally, it was thought that SCS
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inhibited ongoing transmission of nociceptive informa-
tion at the first synapse in the posterior horn by stimu-
lating A-beta fibers in the spinal cord. The mechanism is
more complex and involves spinal and supraspinal
structures, including descending pain inhibitory path-
ways, the autonomic nervous system, and visceral path-
ways in the posterior columns.74

Clinical effectiveness

Systematic reviews conclude that SCS confers significant
benefit over comparative therapy for refractory neuro-
pathic back and leg pain from failed back surgery syn-
drome (FBSS),75, 76 for chronic low back pain,77 complex
regional pain syndrome (CRPS) (type 1),75, 76, 78, 79, 80 and
chronic critical limb ischemia.81, 82[I] Good quality RCTs
suggest that SCS is effective for refractory angina pec-
toris83, 84, 85, 86 and diabetic neuropathy.87 Careful patient
selection is critical for success and careful consideration
should be given to risk–benefit, especially where patients
have advanced malignancy. Decision-analytic models find
that two-year cost-effectiveness for patients with FBSS

ranged from 30,370 to 63,511 euros.88, 89 Over the lifetime
of patients with FBSS, SCS was more effective and less
costly than conventional medical management and
potentially cost-effective in the short term. For this rea-
son, SCS should not be discounted as a possible treatment
option for patients with cancer.

There is a lack of evidence to judge the effectiveness of
SCS in cancer pain, with no known RCTs. SCS outcome
has been variable in published case studies for cancer
pain. Meglio et al.90 found no clinical usefulness in
11 patients with cancer pain whereas Shimoji et al.91

reported over 50 percent pain reduction in patients with
carcinoma/sarcoma. Eisenberg and Brecker92 reported
success in one patient with lower extremity neuropathic
pain due to removal of a C1 meningioma.

Clinical technique

‘‘Wire’’ or ‘‘catheter’’ electrodes are often used and
inserted percutaneously into the posterior epidural space
under local anesthetic so that patients can report the exact
location of paresthesia. These systems may dislodge and
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Post-thoracotomy
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Figure 18.6 TENS electrode placement for common conditions. (a) Anterior aspect. (b) Posterior aspect. Adapted from Refs 11, 12.
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are less electrically efficient. Alternatively, plate or surgical
electrodes can be used which are more secure and
potentially more effective but require laminectomy or
partial laminectomy. SCS may exacerbate the patient’s
pain so some practitioners undertake a trial stimulation
with an external pulse generator prior to implantation.
Reports that the trial period has a predictive value for SCS
success have been challenged when long-term data are
assessed. Patients can adjust pulse frequency, pulse
duration, and pulse amplitude and can alter the polarity
and montage of electrodes.71, 72, 73

Contraindications are similar to those for TENS and
include demand-type cardiac pacemakers and implanted
cardiac defibrillators, diathermy, uncontrolled bleeding
disorders, ongoing anticoagulant therapy, sepsis, and
noncompliant patients. Some magnetic resonance ima-
ging (MRI) scanners interfere with SCS function so
individual SCS–MRI compatibility must be established
with an experienced neuroradiologist. SCS may activate
security systems (e.g. at airports). Patients should not
drive with the stimulator switched on as, from a legal
perspective, it may be difficult to exclude SCS as a

Table 18.5 Contraindications and precautions.

Contraindication/Precaution Advice

Contraindication

Cardiac pacemakers Seek approval from cardiologist – monitor progress frequently

Pregnancy Seek approval from obstetrician and midwife – do not apply over abdomen/pelvic

region

Epilepsy Seek approval from neurologist – do not apply on neck or head

Cardiovascular conditions Seek approval from cardiologist – and monitor progress frequently. TENS is

frequently used for angina

Nonadherent patients Assess patient’s competency

Precaution

Active malignancy Electrodes should not be positioned over an active tumor for a patient whose tumor

is treatable. Position electrodes along the main nerves proximal to the tumor/site

of pain or on a contralateral dermatome or paraverterbrally at the appropriate

spinal segment. Monitor progress frequently

Dermatological conditions/frail skin (e.g. irradiated

skin within 6 weeks of radiotherapy)

Apply electrodes to healthy skin at appropriate dermatomes. Consider AL-TENS

Inappropriate electrode sites Do not apply on anterior neck, around the eyes, over testes, through the chest (i.e.

anterior and posterior electrode positions) or over damaged skin or open wounds

Presence of dysethesia/hypoesthesia/allodynia/

hyperalgesia

Test skin sensation prior and apply TENS to skin with normal sensation. Position

electrodes along main nerves proximal to pain or on a contralateral dermatome

or paraverterbrally at the appropriate spinal segment. Ensure TENS does not

exacerbate the pain

Contact dermatitis Change type of electrodes (e.g. use hypoalergenic electrodes)

Autonomic reactions to TENS Supervise first TENS treatment

Operating hazardous equipment Advise not to use TENS when driving or when using hazardous equipment

Table 18.6 Indications for spinal cord stimulation (adapted from Refs 72, 73).

Likely to respond May respond Unlikely to respond

Neuropathic pain Neuropathic pain Central pain

Limb pain following lumbar or cervical spine surgery

(FBSS/FNSS)

Stump pain Spinal cord injury

Secondary to peripheral nerve damage Axial pain following spinal surgery Perineal anorectal pain

Postirradiation brachial plexopathy Postherpetic neuralgias Complete cord transaction

Peripheral vascular disease Spinal cord damage Nonischemic nociceptive pain

Angina Peripheral neuropathic pain syndromes Nerve root avulsion

FBSS, failed back surgery syndrome; FNSS, failed neck surgery syndrome.
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contributing factor in a motor accident. Major compli-
cations are rare. Neurological damage may occur for
percutaneous and plate electrodes as a result of electrode
migration or breakage. Infection can be a potentially
serious problem and electrode infection mandates the
removal of the system.

DBS

Electrical stimulation of the gray matter deep brain
structures, termed DBS, has been used for decades. In
1954, Heath93 described alleviation of cancer pain in one
patient by stimulating the septal area which was replicated
on several cancer patients.94 Nowadays, periventricular
and periaqueductal gray matter (PVG/PAG) are stimu-
lated for nociceptive pain, and sensory thalamus (ven-
troposterior lateral (VPL) and ventroposterior medial
(VPM) nuclei) and internal capsule for neuropathic
pain. Success rates vary and depend on the appropriate
selection of patients.95, 96

Rationale

In 1969, Reynolds observed that stimulation of the PVG of
rats produced antinociception during surgery97 and the
finding was replicated in chronic pain patients in 1977.98, 99

The PVG/PAG lie on descending pain inhibitory pathways
and elevations in endogenous opioids and naloxone
reversibility have been demonstrated.100 Pathways ascend-
ing from the PVG/PAG may also be involved, including the
internal capsule system in a similar manner to SCS.101

Clinical effectiveness

A meta-analysis of six studies on nonmalignant pain
found that DBS provided better long-term success for
nociceptive pains than neuropathic pain.102 Over 80
percent of patients with intractable low back pain (FBSS)
achieved long-term success, with best results when PVG/
PAG or the PVG/PAG plus sensory thalamus/internal
capsule were stimulated. These results are impressive and
suggest that DBS is of benefit in well-selected patients. To
our knowledge, no RCTs exist on DBS for cancer pain.

Observations of 17 patients with treatment-resistant
pain due to progressive malignancies concluded that DBS
was safe and effective with 13 patients reporting total pain
relief and only four of 17 patients requiring analgesics at
hospital discharge.103 Kumar and colleagues104, 105 eval-
uated a small number of cancer patients within a larger
population of pain patients and found that they only
responded to DBS in the short term.

Clinical technique

DBS electrodes are implanted stereotactically via a burr
hole under local anesthesia and localization achieved with

MRI. Electrodes are externalized during trial stimulation
and a stimulator implanted if the trial is successful.
Electrode insertion has the potential for hemorrhage,
infection, or seizures and such complication rates are
unknown although often reported to be few.103 Serious
morbidity or mortality is always a possibility.

Recent techniques and developments

Motor cortex stimulation has been used for over a dec-
ade106 and may have a role for intractable neuropathic
pain107 and for patients who no longer respond to
DBS.108 Intraoperative neuronavigation and cortical
mapping is used for site targeting on the contralateral
primary motor cortex. There are reports of superiority
over SCS and DBS and success may depend on the type of
pain.109 Transcranial magnetic stimulation allows non-
invasive stimulation of discrete brain cortical areas and it
is claimed that it can induce plastic changes in the cortex
at the site of stimulation and at connected sites, including
the spinal cord.110 Lefaucheur et al.111 reported that TMS
over the motor cortex produced greater reductions in
pain than sham TMS in 18 patients with intractable
neurogenic pain. TMS may be useful to select patients for
the surgical implantation of a cortical stimulator or as a
analgesic treatment on its own in the future.

SUMMARY

TENS is an inexpensive, safe, and easy to use technique
with the potential to relieve cancer pain and/or allow dose
reduction of drugs. When used in cancer pain manage-
ment, it is important that disease status and treatment is
regularly reviewed by the pain therapist and the cancer care
team. More expensive stimulation techniques such as SCS
and DBS may have a role for very carefully selected cancer
patients who are resistant to other forms of treatment.
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KEY LEARNING POINTS

� Radiotherapy is valuable in the treatment of malignant

pain due to bone, soft tissue, and nervous system tumor

infiltration.
� Palliative doses as low as single exposures of 10 Gy in

nonsmall cell lung cancer (NSCLC) and 12 Gy in two

fractions for cerebral metastases are effective for pain

control.

� Fractionated treatments in liver metastases and

splenomegaly reduce toxicity and are effective.
� Mesothelioma may be helped by local radiotherapy but

is more resistant.
� Pituitary ablation can also be achieved by focused

radiotherapy for intractable pain.

INTRODUCTION

Radiotherapy has far ranging application in the man-
agement of cancer pain. It should be considered in any
situation where localized tumor growth is the underlying
cause of pain. This may be due to bone metastasis (see
Chapter 20, Management of bone pain), soft tissue
infiltration, or neuropathic pain from tumor encroaching
upon sensory nerves. A brief overview of the process by
which radiotherapy is delivered, potential side effects, and
complications will be found in Chapter 20, Management
of bone pain.

The mechanism for the analgesic action of radio-
therapy remains uncertain. Pain relief can often be
achieved by low doses of radiation exemplified by the
treatment of bone metastasis where a nontumor effect on
humoral mediators of pain has been proposed. Where
there is soft tissue infiltration or neuropathic pain, tumor
shrinkage reducing local pressure and thereby the physical
pain stimulus may be important but again a direct effect
upon the release of chemical pain mediators and nerve

conduction cannot be excluded. However, the degree of
shrinkage required for symptomatic as distinct from
radiographic response may be very small and thus the
concept of radiosensitivity as applied to the curative
situation should not be used to deny patients local
radiotherapy for cancer pain. It is important to realize
that after radiation doses of only 2Gy, 50–80 percent of
the cell population in common cancers will fail to survive
in experimental cultures. In contrast, a radical course of
radiotherapy aiming at tumor cure would deliver 30–35
doses of 2Gy, giving a total dose of 60–70Gy.

SPECIFIC INDICATIONS FOR RADIOTHERAPY IN
CANCER PAIN MANAGEMENT

Bone pain

This is by far the most common indication for radio-
therapy in cancer pain management, accounting for up to
20 percent of all radiotherapy treatment given in some



departments. This has been discussed in detail in Chapter
20, Management of bone pain.

Soft tissue pain

The main indications for radiotherapy in soft tissue pain
are given in Table 19.1. By far the most common indi-
cations are local chest pain from carcinoma of the
bronchus, reflecting its high incidence, and headache
from cerebral metastasis.

Nerve pain

The main indications for radiotherapy in nerve pain are
given in Table 19.2.

Often it is not possible to readily distinguish the three
categories of pain described above. For example, bone
metastases in the spine are often associated with both
local pain in the involved bone and neuropathic pain
from nerve root irritation; soft tissue infiltration into the
presacral space or pelvic side wall will result in both local
pelvic pain and neuropathic pain radiating from the
lumbar sacral plexus.

SOFT TISSUE PAIN

Chest pain

Malignant chest pain may arise because of carcinoma
of the bronchus where it is seen in 40–70 percent of

cases1, 2, 18[II] or where there is pleural infiltration either
from a primary mesothelioma or blood-borne metastasis.
In general, pleural infiltration is far more troublesome
with regard to pain than a central chest tumor.

In the treatment of carcinoma of the bronchus there is
published evidence from randomized trials using specific
symptom score cards to show that radiotherapy is effec-
tive in controlling chest pain in over 70 percent of
patients.1, 2[II] This can be achieved with simple prag-
matic courses of treatment, the randomized trials
demonstrating that a dose of 17Gy in two fractions is as
good as 30Gy in ten fractions,1 and indeed in poor per-
formance status patients equivalent pain control can be
achieved with a single dose of 10Gy.2

There is less evidence to support the use of radio-
therapy in pleural disease although it is a relatively
common practice when faced with symptomatic meso-
thelioma or metastatic deposits. One small series of 19
patients with pain from mesothelioma reports pain relief
in 13 (68 percent) at one month, but longer-term pain
control was poor with only four patients having sustained
relief at three months.19[V] An additional advantage for
radiotherapy in this setting is the prevention of tumor
growth through drain sites in the chest wall, although the
evidence in support is equivocal.3[I]

Headache

Headache may arise from an expanding mass within the
skull and in the context of malignant disease this may be

Table 19.1 Indications for radiotherapy in soft tissue pain.

Site of pain Cause of pain Published response rate (%) Level of evidence

Chest pain Primary ca bronchus 70–801, 2 [II]

Mesothelioma 683 [I]

Headache Primary glioma Not stated4

Cerebral metastases 70–805, 6, 7 [II]

Liver pain Primary hepatocellular ca Not available

Liver metastases 55–748, 9 [II]

Splenic pain Leukemia/lymphoma 9110 [I]

Loin pain Renal cancer Not available

Back pain Paraaortic nodes Not available

Pelvic pain Ca uterus 8311 [I]

Ca ovary 4412 [I]

Table 19.2 Indications for radiotherapy in nerve pain.

Site of pain Cause of pain Published response rate (%) Level of evidence

Pelvic pain Presacral mass e.g. ca rectum 7013 [I]

Lumbosacral plexus infiltration 10014 [I]

Shoulder/upper limb Apical ca lung (Pancoast’s) 30–7915, 16 [I]

Axillary nodes, e.g. ca breast 7717 [I]
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either a primary or secondary tumor. In the population at
large, primary brain tumors are rare and the majority of
intracranial neoplasms will be cerebral metastases.
Radiotherapy may well have a role in the treatment of a
primary brain tumor, but the randomized controlled
trials focus principally upon survival rather than symp-
tom control. Performance status and quality of life is
undoubtedly improved with local radiotherapy for high
grade gliomas in selected patients who are aged under 65,
present with fits alone, and who have no major neuro-
logical deficits.4[II] There is now phase III trial evidence
that this is improved when radiotherapy is given with
adjuvant temozolamide.5[II] In older patients and those
with more advanced disease at presentation, hypo-
fractionated radiotherapy delivering 30Gy in six fractions
improved functional status, as measured by the Barthel
index, in 38 percent of patients with a further 39 percent
remaining stable; specific data relating to pain are not
reported.6[III]

In contrast, there are prospective randomized data7, 8, 9

[II] to strongly support the use of radiotherapy in the
management of headache due to cerebral metastasis. The
two largest series performed by the Radiotherapy Therapy
Oncology Group (RTOG) in the United States7[II] some
years ago reported control of headache in 70– 80 percent
of patients and, across their series of studies including
over 2000 patients, it was shown that this could be
achieved with relatively low doses of radiation, down to
20Gy in five daily fractions over one week, with no dif-
ference when compared with longer treatments over four
weeks. More recent data from the UK Royal College of
Radiologists’ randomized trial9[II] compared 12Gy in
two fractions with 30Gy in ten fractions and again
showed equivalent responses and control of headache in
over 90 percent of patients. This has therefore become
common treatment in the UK for brain metastasis and
elsewhere one- to two-week courses of radiotherapy are
generally given with good effect for control of headache.
However, it is important to note that further recent stu-
dies have cast doubt on the value of radiotherapy in
patients with significant neurological deficits, poor per-
formance status, and in particular those with primary
lung cancer.10[IV] Careful patient selection is therefore
required to ensure optimal use of radiotherapy in cerebral
metastases.

Liver pain

Rapid expansion of the liver with progressive hepatic
metastasis results in right-sided abdominal pain due to
stretching of the liver capsule. In tumors which are sen-
sitive to chemotherapy or hormone therapy this is usually
the most appropriate treatment alongside systemic ster-
oids. In many cases, however, progressive, painful liver
metastases will reflect advanced disease either insensitive
to systemic anticancer therapy or having relapsed after

earlier exposure. Two randomized trials11, 12[II] have
evaluated the role of hepatic irradiation in these cir-
cumstances and have demonstrated control of liver pain
in over 50 percent from relatively low doses of radiation
delivering 20–30Gy over two to three weeks to the liver.
One of the major difficulties and reservations with regard
to hepatic irradiation relates to the associated toxicity
with nausea, vomiting, and general malaise recognized
problems. The published data,11, 12[II] however, suggests
that the benefits in terms of liver shrinkage and improved
well-being as a result of improved liver function outweigh
these toxicities which can be minimized by avoiding
irradiation to the whole liver if possible and using
appropriate anti-emetic cover.

Splenic pain

Pain from the spleen may arise because of progressive
enlargement, typically due to hematological malignancies
such as chronic granulocytic leukemia or non-Hodgkin’s
lymphoma. In many circumstances, the treatment of
choice will be surgical removal or chemotherapy but, in
advanced cases or where the patient is unfit for surgery,
splenic irradiation is entirely appropriate. Very low doses
of irradiation will cause significant splenic shrinkage and
considerable pain relief. A greater effect with doses above
5Gy has been reported and typical schedules will deliver
doses of around 10Gy in up to ten daily treatments over
two weeks. Reduction in splenic size is reported in 60
percent and pain relief occurred in 91 percent maintained
for up to six months.20[IV]

Loin pain

Both primary renal cancer and retroperitoneal sarcoma
can present severe loin and back pain. This will reflect
infiltration of the retroperitoneal tissues from tumors
which are locally advanced and inoperable. In these cir-
cumstances local radiotherapy may be of value, although
the dose will be limited by the surrounding tissues which
are relatively sensitive to radiation, in particular the small
bowel, stomach, liver, and normal kidney. Nonetheless,
useful pain control may be achieved although published
data to support this are scanty.

Para-aortic lymphadenpathy

Enlargement of the para-aortic lymph nodes causes a
characteristic persistent back ache. When due to che-
motherapy-sensitive tumors such as lymphoma or germ
cell tumors, then chemotherapy is the best approach but
in chemo-resistant tumors, local radiotherapy delivering
doses of 20–30Gy in two to three weeks is traditionally
delivered. Anecdotally good pain control can be achieved
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although there are few published data to support this
impression.

Pelvic pain

Advanced or recurrent tumors within the pelvis fre-
quently present with local pain which may be of a visceral
nature or neuropathic (see below under Nerve pain).
Visceral pain is typically related to gynecological primary
tumors, in particular in the cervix and ovary. Results from
palliative radiotherapy to recurrent ovarian cancer deli-
vering a median dose of 35Gy report pain relief in 83
percent of 47 treatments13[IV] and in advanced uterine
cancer pain relief was seen in 44 percent after single dose
treatment with 10Gy.14[IV]

NERVE PAIN

Bone metastasis may be a cause of nerve root compression
and associated neuropathic pain which is successfully
treated with local radiotherapy as discussed in Chapter
20, Management of bone pain.

Pelvic pain

Pelvic pain may be associated with pain in the sciatic
nerve distribution radiating into the buttocks and down
the leg due to infiltration of the lumbosacral plexus. The
common situations in which this is encountered are due
to presacral recurrence of colorectal tumor and central
pelvic recurrence from uterine tumors. In patients
who have not received chemotherapy this should be
considered, but where there are local symptoms and
previous radiotherapy has not been given then pelvic
radiotherapy may be of value. One series has evaluated
the response of pelvic pain reporting success in 80 percent
of patients who received either a single dose of 10 or
35Gy in 15 fractions with no difference between the two
radiation dose schedules.17[III] One series of 13 patients
with neuropathic pain from lumbosacral plexus involve-
ment with tumor reports pain relief in all patients after
doses of either 17Gy in two fractions or 20Gy in five
fractions.15[III]

Upper limb pain

Upper limb pain may arise because of tumor in the apex
of the lung, axilla, or lower neck. The typical situation is
that of the Pancoast tumor which is an apical primary
NSCLC. Another common situation is metastatic lymph
nodes which may be axillary from carcinoma of the
breast, low deep cervical lymph nodes from carcinoma of
the bronchus, or left-sided supraclavicular nodes arising
from intra-abdominal malignancy. A wide range of doses

for radiotherapy in this setting have been reported ran-
ging from single doses of 10 to 58Gy in 31 fractions.16

[IV] ‘‘Significant’’ pain relief is reported in up to 77
percent of patients with metastatic breast cancer, with
similar response rates for Pancoast’s tumor also. However,
one retrospective series of treatment to apical lung cancer
suggests that no more than 30 percent of patients
receiving radiotherapy will achieve durable pain control.21

[IV] A dose response effect has been reported with Pan-
coast’s tumor,22[IV] although other studies report no
improvement with increasing dose.21[IV]

Pituitary ablation

This is rarely performed today but has been reported as a
useful technique in intractable pain. Local radiotherapy
has been used as a means of achieving this.23[IV] Simi-
larly, thalamic ablation using stereotactic irradiation has
been described24[III] and the proponents of this approach
have reported response rates in patients with intractable
pain of up to 90 percent.

SPECIAL COMMENTS

Radiotherapy will rarely be used as a sole agent in the
management of cancer pain. Within the indications
mentioned above, it will be used alongside analgesics
and adjuvant analgesics as detailed in Part II and else-
where in Part III of this volume. The relative merits of
each approach will vary from patient to patient. The need
for radiotherapy where regular analgesia can control pain
is less certain unless there is undue associated toxicity
with the drug regimen when local radiotherapy may
provide a means of reducing or even withdrawing the
need for regular systemic medication. However, there is a
strong indication for local radiotherapy where simple
drug schedules fail to adequately control pain. Associated
symptoms may also be an important consideration in
seeking radiotherapy as effective palliation; for example
where there is chest pain and associated hemoptysis
from NSCLC, radiotherapy is indicated for both symp-
toms and similarly the presence of motor weakness with
headache due to brain metastases presents a situation
where local radiotherapy may have a dual indication, even
if the headache can be controlled with steroids and
analgesics.

Radiotherapy should therefore be considered as one
component of a multimodality approach to cancer pain
within the specific indications discussed above. The
application of the basic principles of careful patient
assessment, pain identification, and diagnosis of under-
lying pathological mechanisms will allow individualized
treatment for each patient incorporating radiotherapy
where appropriate.
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KEY LEARNING POINTS

� Bone metastases are a result of osteoclast activation by

malignant cells.
� Diagnosis should be confirmed on x-ray, isotope bone

scan, computed tomography (CT), or magnetic resonance

imaging (MRI).
� Initial treatment is with analgesics according to the

World Health Organization (WHO) ladder with

nonsteroidal anti-inflammatory drugs (NSAIDs).
� Single dose radiotherapy delivering 8–10 Gy is effective

for local bone pain and neuropathic pain but may

require retreatment in 25 percent of patients.

� Multiple sites of pain are effectively treated with

single-dose wide-field external beam irradiation or

radioisotope therapy.
� Chemotherapy has a role in breast and lung cancer and

myeloma.
� Surgery is important for actual and impending

pathological fracture and spinal instability.
� Bisphosphonates are indicated for prophylaxis in

myeloma and high-risk breast cancer; they may also

have a role in pain relief.

INTRODUCTION AND DEFINITION

Bone pain secondary to cancer is an extremely common
symptom reflecting its prevalence in the common cancers,
in particular breast, lung, and prostate cancer. Whilst the
vast majority of patients with malignant bone pain have
bone metastasis, it is also a feature of primary bone
tumors both benign and malignant. The incidence of
bone metastasis at post-mortem in various primary sites
is shown in Table 20.1.1[III]

It is always important to consider other causes of
bone pain in the cancer patient who presents with this
symptom, as outlined in Table 20.2.

ETIOLOGY AND PATHOPHYSIOLOGY

Bone pain due to tumor infiltration is usually a result of
blood-borne metastasis. Rarely, there may be direct
infiltration of a bone where a tumor arises adjacent to
that site, for example in the paravertebral region from a
retroperitoneal sarcoma or in the head and neck region
with direct infiltration into the skull base.

The pathophysiology of bone metastasis has been well
described.2[III] The series of events from a tumor cell
arriving at the bone surface is coordinated through the
release of chemical agents which activate the osteoclasts
within the bone. These include prostaglandins, kinins,



substance P, and parathyroid hormone-related peptides,
collectively termed osteoclast-activating factors (OAFs).
Osteoclast activation is mediated through binding of
RANK ligand on the surface of the osteoclast and this has
been identified as an important biochemical target for
agents acting against osteoclast activation. The osteoclast
activity results in bone destruction, allowing entry of the
malignant cells into the bone. In response to this, possibly
mediated by various growth factors of which osteopro-
togerin (OPG) is one of the more important, there is an
osteoblastic reaction in which the bone attempts to repair
the damaged areas by laying down osteoid. The balance
between osteoclast and osteoblast activity defines the
morphological features of the bone metastasis, those
where osteoclastic activity predominates being seen as
lytic bone disease and those where osteoblastic activity
predominates being seen as osteosclerotic metastasis.

The actual cause of pain as a result of this process is
not well understood. Various suggestions have included
the effects of direct damage to the bone and the sur-
rounding periosteum where the principal sensory nerve
fibers exist and changes in the intra-osseous pressure. The
final pain pathway is mediated through large C fibers
stimulated by various neurochemicals including many of
the OAFs, several of which, in particular the kinins,
prostaglandins, and substance P, are recognized as
mediators involved in pain and nociception.

CLINICAL PRESENTATION

Malignant bone pain may present in the context of a
patient with a known primary tumor or as the initial
presentation of either metastatic bone disease or a
primary bone tumor.

Typical features of malignant bone pain include its
character, which tends to be dull and persistent occurring
through the night as well as the daytime, but made worse
on weight-bearing. On clinical examination the area is
usually locally tender, there may be local swelling and in the
case of a particularly vascular tumor an audible bruit over
the bone metastasis; this is said to be typical of renal cancer.

DIAGNOSTIC CRITERIA

The presence of malignant tumor within a bone will be
detected on either plain x-ray, isotope bone scan, CT scan,
or MRI. It is usual to work up this hierarchy. Isotope bone
scan has the advantage of demonstrating the overall dis-
tribution of bone metastasis, but can be relatively non-
specific and distinction between spinal metastasis and
degenerative disease can be difficult. It is, however, far
more sensitive than a plain x-ray, except in the case of
predominantly lytic disease such as that seen in multiple
myeloma where the bone scan may be entirely negative
because of the minimal osteoblastic response. CT and MR
imaging will give far better definition of the anatomical
extent of the bone tumor. MR is superior to CT for
imaging the spine and long bones, whereas CToften gives
better definition of flat bones such as the pelvis and
scapula.3, 4[III] Bone metastases will also be demonstrated
on positron emission tomography (PET) and where this
is undertaken as part of staging an early cancer, previously
unexpected metastases may be identified.

Whilst supportive evidence may also be obtained from
biochemical tests such as the serum alkaline phosphatase
and acid phosphatase, these are rarely diagnostic although
a very high serum alkaline phosphatase should raise the
question of Paget’s disease as an alternative or coexisting
diagnosis. In the case of prostate cancer then a raised
serum prostate specific antigen (PSA), with levels above
20 ng/mL, is associated in over 90 percent of cases with
bone metastasis,5[III] a proportion of which may be
occult at the time of initial diagnosis.

In a patient presenting with no known underlying
primary tumor, then histological confirmation of meta-
static disease in the bone is required if the primary cannot
be identified by subsequent investigations. In the light of
the known distribution and frequency of bone metastasis
(Table 20.1), in all patients the neck should be examined
and a chest x-ray performed to exclude bronchial and
thyroid cancer, in a male patient the prostate should be
examined and a serum PSA measured and in a woman the
breasts and axillae should be examined with bilateral
mammograms. Where lesions are predominantly lytic

Table 20.1 Incidence of bone metastases based on post-mortem

data.

Primary site Percentage of
cases having bone
mets

Total number bone
mets yearly/
1,00,000a

Breast 73 60

Prostate 68 34

Thyroid 42 0.8

Bronchus 36 29

Kidney 35 2.5

Rectum 11 3

Esophagus 6 0.6

aBased on UK incidence rates.

Table 20.2 Causes of bone pain in cancer patients.

Cause

Metastases

Fracture

Degenerative bone disease

Bone marrow pain

Nonmetastatic hypertrophic osteoarthropathy

Other bone disease, e.g. Pagets
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then serum should be sent for protein electrophoresis and
urine for Bence–Jones proteins to exclude multiple mye-
loma, the other cause of predominantly lytic bone
metastasis being renal cancer which may be diagnosed on
abdominal ultrasound.

EVIDENCE-BASED EVALUATION OF
MANAGEMENT

Pharmacological management of malignant
bone pain

Pharmacological management of malignant bone pain
using basic pharmacological techniques will not differ
from that of other examples of cancer pain following the
analgesic ladder principles of stepwise escalation mon-
itoring response to each period of change (see Chapter 10,
Clinical pharmacology: principles of analgesic drug
management). Incident pain may be a particular problem
in bone pain. Opioid drugs can be effective but satisfac-
tory control of incident pain may require doses associated
with opioid-related adverse effects.6[II]

NSAIDs have a major role in the management of
musculoskeletal pain in keeping with the recognized role of
prostaglandins in the etiology of metastatic bone pain (see
Chapter 11, Clinical pharmacology and therapeutics: non-
opioids). Whilst this is a well-established principle in
reviews and textbooks on the subject,7[V] objective data on
their efficacy for metastatic bone pain are not so readily
available. When used alone as the primary means of pain
control, pain relief is seen in only 20 percent of patients.8

[III] This is in keeping with data on the use of the WHO
analgesic ladder in which NSAIDs together with simple
analgesics are classified as level 1 analgesia, found to be
effective alone in only 11 percent of one series of 1229
patients.9[III] A meta-analysis10[I] of trials of NSAIDs in
cancer pain identified three trials which specifically
addressed their use in bone pain, of which only two were
included in the analysis. Peak pain intensity was reduced
from 55 to 40 percent in the one single dose study and from
33 to 23 percent in the multidose study. There is no data to
recommend one NSAID over any other and choice will, in
general, be based upon individual preference and tolerance
of side effects of which gastrointestinal symptoms, dizzi-
ness, and drowsiness predominate. One study11[III] has
suggested a dose-response for naproxen in metastatic bone
pain comparing 550mg eight-hourly with 275mg eight-
hourly but more side effects are seen at the higher dose.

In most patients with metastatic bone pain, NSAIDs
will be used as an adjuvant alongside opioid analgesics
and the additional measures described below.

Radiotherapy

Whilst the use of analgesics and NSAIDs will form the
initial management of the patient presenting with

malignant bone pain, for many patients definitive treat-
ment will be required to achieve optimal pain relief.
Details of the management of primary bone tumors is
outside the scope of this chapter but in general a com-
bination of chemotherapy and local treatment, either
surgery or radiotherapy, will be indicated for chemo-
sensitive tumors, such as osteosarcoma and Ewing’s
tumor, whilst the mainstay of treatment for chon-
drosarcoma is surgery.

For metastatic bone pain, radiotherapy has a major
role. Treatment may be delivered with either external
beam radiotherapy or the use of radioactive isotopes
which selectively concentrate in bone. Techniques are
chosen dependent upon the distribution and sites of pain.

LOCALIZED BONE PAIN

For localized sites of bone pain, simple external beam
radiotherapy is the most effective and appropriate. This
should not be undertaken without definitive evidence of
metastasis at the site of pain and having excluded other
causes such as degenerative disease as the primary cause
of the pain. It is also important in weight-bearing areas to
have excluded pathological fracture for which internal
fixation will be indicated. High risk lesions can be iden-
tified based on the extent of cortical erosion.12[II] Having
confirmed metastatic bone pain then the radiotherapy
technique will be chosen to give a homogeneous radiation
dose across the involved bone, while as far as possible
avoiding sensitive normal structures, a particular concern
when treating ribs where there is underlying lung and the
lumbo-sacral spine and pelvis where abdominal contents
will encroach. The radiotherapy procedure follows a series
of defined steps as follows.

Immobilization

It is important that the treated area is stable within the
treatment beam and that there is not significant move-
ment while the treatment is delivered. In general, this will
require simple cooperation from the patient and a com-
fortable position. With this in mind, it is important when
patients attend for radiotherapy that adequate analgesia is
provided and in particular that they do not miss doses of
analgesia whilst attending the Radiotherapy Department.

Localization

Localization refers to the need to accurately define the
painful site incorporating both clinical evaluation and
radiographic evidence:

� for superficial bones, palpation may be sufficient so
that for example a painful rib may be identified and
the treatment area defined on the patient’s skin;

� for deeper bones, a treatment simulator which
produces diagnostic x-ray pictures simulating the
therapy x-ray beam may be used to accurately
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identify the sites of metastasis and define the beam
size and shape required to cover the area.
Increasingly, CT is used for treatment planning to
give more accurate definition of bone and soft tissue.
Once defined, skin marks will be used to enable
relocation of the beam on the treatment machine.

Planning

Planning is rarely complex when treating bone metastasis.
Occasionally, in the case of a spinal metastasis with a
para-spinal mass, two or three beams may be focused on
the treatment area to enable accurate coverage but
otherwise for the majority of bone metastasis single or
matched opposed beams will be used.

For superficial bones, a beam with limited penetration
may be chosen. In modern departments this will be
achieved using an electron beam whose depth of pene-
tration is defined by its energy, for example a 10-MeV
electron beam will deliver its high dose region to a depth
of between 3 and 3.5 cm, which is adequate for most chest
wall treatments. An alternative is to use a low energy x-ray
beam of 250–300KV. This does not have such a sharp cut-
off in its dose distribution and delivers a higher dose to
deeper tissues, a particular disadvantage when treating
ribs where there is underlying lung but rarely of clinical
significance in a patient with advanced disease.

For other bones such as the spine, long bones, and
pelvis, then high energy x-ray beams from a linear
accelerator of 4–6MV, or if not available then a cobalt 60
gamma-ray beam will be used. For the spine, a single
beam directed at the appropriate area will be chosen, for
other sites two beams opposing each other will be used to
give an even distribution of dose across the bone.

Treatment delivery

Treatment delivery is a simple matter of transferring the
above processes to the actual treatment machine. Delivery
of radiotherapy for the patient is little different to a
diagnostic x-ray exposure lasting only a few minutes with
no associated immediate side effects.

Radiation side effects and complications

Toxicity from radiotherapy is divided into two main
groups based upon their timing in relation to treatment.

Acute side effects occur during treatment, usually as a
direct result of epithelial cell damage and are related to
the site of treatment. Thus, radiation including the bowel
will result in acute bowel toxicity with nausea from the
upper bowel and diarrhea from the large bowel; irradia-
tion of the skin causes a typical reaction ranging from
skin erythema to dry desquamation to moist desquama-
tion as there is progressive epithelial damage; treatment to
the oral cavity causes mucositis and to the mediastinum
results in oesophagitis. In principle, acute radiation effects
are self-limiting and, provided the patient is supported
through the symptomatic period, will heal as basal cells
repair the damaged surface epithelium.

Late radiation damage is a distinct entity typically
occurring from nine months after treatment and often
manifest many years later, in most instances being irre-
versible and often progressive. Examples include late
bowel damage with strictures causing subacute obstruc-
tion or fistula formation, progressive pneumonitis and
lung fibrosis, skin fibrosis, and telangiectasia.

Whilst acute side effects may be seen with palliative
treatment, dose fractionation schedules will be chosen to
minimize toxicity and where anticipated for example a
large field including bowel, prophylactic antiemetics or
antidiarrheal agents will be given. Late toxicity is not
expected after palliative treatments except for the rare
occasions where successive retreatment may have been
given. This is partly due to the relatively short period of
risk for most patients whose life expectancy will be only a
few months, whereas most late toxicity will be seen some
years after treatment but principally because the doses
used will not reach the threshold for late damage to be
induced. This threshold is sometimes referred to as
‘‘radiation tolerance dose’’ and is the dose beyond which a
significant level (usually defined at 45 percent) of late
effects may be anticipated. The most sensitive structures
for late effects are the bowel which will tolerate no more
than around 40Gy in 20 daily fractions and the spinal
cord which may become a dose-limiting structure when
treating bone metastases in the spine repeatedly. Cumu-
lative doses greater than 50Gy in 25 fractions or its
equivalent will exceed spinal cord tolerance. It should be
noted that there is very little recovery of tolerance in the
short term and hence in the palliative setting retreatment
may exceed a conventional tolerance dose. This is only
considered where there is a reasonable expectation of
further clinically useful response and either the patient is
aware of the risks of late tissue damage or the prognosis is
so poor that it would never be expressed in the patient’s
lifespan.

RADIATION DOSE AND BONE PAIN

The optimal dose for treatment of metastatic bone pain
has been defined from extensive clinical trial data cul-
minating in three meta-analyses,13, 14, 15[I] each of which
comes to the same conclusion that there is no evidence
for a dose response effect for pain relief at doses above
8Gy as a single dose, as shown in Figure 20.1. This
applies to all parameters of pain, including rate of onset
and overall incidence of pain relief. A large bone pain trial
from the UK Collaborative Group16[II] confirms that
duration of pain relief up to one year after treatment is
equivalent comparing a single dose of 8 Gy with a five or
ten fraction treatment, shown in Figure 20.2. There is
therefore little justification in routine practice for patients
to receive more than a single dose of 8–10Gy to the
painful site.

The toxicity from treating sites such as the cervical
spine, ribs, and long bones is negligible and the main
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issue focuses upon whether treatments to the lumbo-
sacral spine and pelvis are associated with more nausea,
vomiting, and diarrhea when delivered with single doses
than with multiple doses. The evidence base for treat-
ment-related toxicity is less strong than for treatment
effect in the randomized trials included in the meta-
analyses. Two trials16, 17[II] have looked at the incidence
of toxicity systematically and in neither of these is there
an effect of treatment dose upon the incidence of toxicity.

Neuropathic pain may be related to bone metastasis.
This has been the specific subject of a multicenter ran-
domized trial in the UK and Australasia comparing single
doses with multi-fraction doses.18[II] The overall
response rates were 53 percent after a single dose of 8 Gy
and 61 percent after 20Gy in five fractions which was not
statistically different; complete response rates were 26 and
27 percent respectively and, as shown in Figure 20.3,
there was no significant difference in response duration.

The one area where single dose treatment may be
inferior to multiple higher dose treatment is in the rate of
retreatment which in the meta-analysis14, 15[I] is con-
sistently greater after a single dose, being given in around
25 percent of patients as shown in Figure 20.4. There are
limited data on the efficacy of retreatment but reanalysis
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of the largest trial in the literature from the Dutch Bone
Pain group shows that when retreatment effect is exclu-
ded, there remains no difference between the two dose
levels studied.19[II] Retrospective data also suggest that
retreatment once or even twice has the same chance of
response as primary treatment and that this is not
necessarily related to the initial response, pain relief being
seen even in patients who do not respond initially.20[III]
There is a multinational trial under way at present to
evaluate this further.

BONE PAIN IN MULTIPLE SITES

Because the nature of bone metastasis is to develop by
blood-borne spread, it is usual for there to be multiple sites
of metastasis. Despite this, pain may occur from only a
limited area when local radiotherapy is appropriate.
However, there are patients who will develop pain in
multiple sites which cannot be encompassed in a single
localized radiation beam covering one bone area. These
patients can still be offered radiation therapy which, if
possible, will remain the most effective treatment for their
pain. In selected cases, which will be discussed below under
Chemotherapy and Hormone treatment, chemotherapy or
hormone therapy are also entirely appropriate.

WIDE FIELD IRRADIATION

Wide field irradiation or hemibody radiotherapy covers a
wide anatomical area where there is scattered pain. The
techniques are similar to those described above but the
radiation field is considerably larger and focused on a
region of the body where pain may predominate. How-
ever, there are limits to the extent which can be safely
treated to avoid the risk of bone marrow failure if too
great a marrow volume is included. It is possible to cover
the upper, lower, or mid half-bodies, selected according to
the predominant sites of pain as illustrated in Figure 20.5.
One further limitation is the size of x-ray beam which can
be delivered from a linear accelerator typically no bigger
than 40 cm2 on the patient’s skin. This can, however, be
overcome by extending the treating distance so that the
patient is further away from the beam, the size of the
beam then increasing by simple geometry.

Typical doses are 8Gy to the lower half body but only
6Gy to the upper half-body, greater doses than this
resulting in significant lung damage. These doses are pre-
scribed to the center of the body, i.e. midway between two
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beams, front and back, opposing each other to give equal
dose distribution across the treated area. They may also be
corrected for the increased transmission through lungs,
ideally using a CT scan to determine the lung depth.

There has been no randomized comparison of this
technique against ‘‘best supportive care.’’ Efficacy has
been defined in single arm studies21, 22, 23, 24, 25[III] and
the results are similar to those achieved with external
beam radiotherapy. More rapid responses than with
localized irradiation, often within 24 hours, may be seen
with up to 80 percent of patients reporting improved pain
at one month. One randomized dose trial has compared
8Gy in two fractions with 15Gy in five fractions and
12Gy in four fractions, showing no advantage for the
higher dose schedules.26[II] There is, however, undoubt-
edly an increased incidence of acute toxicity as a result of
which wide field irradiation is perhaps relatively under-
used. The principal toxicities are outlined in Table 20.3.

RADIOISOTOPE THERAPY

Radioisotope therapy is an alternative to wide field irra-
diation. It involves the intravenous administration of a
radioisotope which will be selectively taken up at sites of
bone metastases. Isotopes in common use are shown in
Table 20.4. The ideal isotope will deliver radiation
through decay to predominantly beta particle irradiation
of limited range, 2–4mm, to deposit its energy within the
bone metastasis in which it is localized. A small compo-
nent of low energy gamma irradiation is also of value as it
can be detected by a gamma camera to give pictures
analogous to a diagnostic bone scan showing the
distribution of the isotope uptake.

(a) (b) (c)

Figure 20.5 Examples of hemibody radiation fields (a) to upper hemibody, (b) to mid-hemibody, (c) to lower hemibody.

Table 20.3 Toxicity of wide field (hemibody) radiotherapy.

Site

All sites Bone marrow Transfusion

requirements

Measured falls in WBC

and platelets

Upper body Lungs Interstitial

pneumonitis

Stomach Nausea

Liver Nausea

Subclinical hepatitis

Lower body Small and large

bowel

Diarrhea

Table 20.4 Radioisotopes for metastatic bone pain.

Element Isotope Chemical form for
clinical use

Isotopes with intrinsic bone seeking activity

Phosphorus 32P PO4

Strontium 89Sr SrCl2
Radium 223Ra RaCl

Isotopes targeting by conjugation with bisphosphonate

Samarium 153Sm Sm EDTMP

Rhenium 186Re Re EDTP
188Re Re EDTP

Tin 117Sn Sn DTPA
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Strontium

Strontium (89Sr) is the most commonly used radioisotope
for the treatment of metastatic bone pain. This decays
entirely by beta emission and has a radioactive half-life of
50.5 days. Its beta particles have an energy of 1.46MeV,
which means they will penetrate up to 8mm in tissue.
Chemically, strontium is similar to calcium and therefore
taken up into bone and incorporated into hydroxyapatite.
Areas of active mineralization will therefore concentrate
strontium and this will include all sites of osteoblastic
response to bone metastasis.

One of the major advantages of strontium is its ease
of administration, requiring a simple intravenous injec-
tion which can be given as an outpatient. Because it
produces short-range beta irradiation, there are few if
any major radiation hazards associated with its use and
no acute toxicity. The only significant contraindications
to strontium use are where there is extensive bone
marrow depression, since its widespread uptake into
bone will result in a radiation dose being delivered
to the bone marrow with suppression of hemopoeisis.
Urinary incontinence is also a relative contraindication
since strontium is excreted in the urine and if there is
spillage on to the patient’s skin, clothing, or bed, then
contamination will occur. This may be overcome by
urethral catheterization for incontinent patients. Renal
failure will impair excretion of strontium, prolonging its
half-life, and is also a relative contraindication.

The pattern of pain relief with radioactive strontium is
different to that with external beam treatment and in general
follows a longer time course with many patients taking up to
12 weeks to achieve their maximum response.27[IV] For this
reason, patients who have a life expectancy of less than this
may benefit more from external beam treatment or appro-
priate pharmacological manipulations.

Strontium has been evaluated in both formal phase II
dose escalation studies28[III] and a randomized double-
blind placebo controlled trial29[II] in which it was found
to be superior to placebo in its effective dose of 150MBq.
It has also been compared in a randomized trial
with external beam radiotherapy30[II] in which it was
found to be equivalent. A case control comparison with
wide field irradiation31[III] has shown equivalence for
pain control but less associated toxicity and in particular
fewer blood and platelet transfusion requirements after
treatment.

Current licensed indications in the UK for strontium
are restricted to prostate cancer where the initial evalua-
tion has been focused due to the osteoblastic nature of its
metastases, but activity in other primary tumor types has
also been demonstrated.32[III]

Whilst most patients will receive a single dose of
strontium in their management, there is limited experi-
ence of repeated doses32[III] which appear to be equally
effective to the initial exposure and may be considered at
three- to six-monthly intervals.

Samarium

Samarium (153Sm) is available as an alternative to stron-
tium. This is conjugated with a phosphonate compound
ethylene diamine tetraline tetramethyline phosphonic acid
(EDTMP) and thereby preferentially taken up after intra-
venous administration into sites of bone remineralization.
It is a beta particle emitter with an average energy of
233KeV and a range of 3mm in soft tissue. In addition,
samarium produces low energy gamma rays at 103KeV
which gives the advantage that it can be imaged using a
gamma camera, as shown in Figure 20.6. Administration is
by single intravenous injection and formal phase I and II
dose escalation studies33[III] have shown optimal effect at
a dose of 1mCi/kg. It has been evaluated in randomized
placebo-controlled double-blind trials34[II] and found to
have a demonstrable analgesic effect in hormone-resistant
prostate cancer and breast cancer. Transient myelosup-
pression is seen from radiation dose to the bone marrow,
which is rarely of clinical consequence and multiple doses
of samarium at eight-week intervals have been described.

Iodine

Radioactive iodine has a specific indication in bone
metastasis from metastatic differentiated thyroid cancer.
Up to 80 percent of such tumors retain the characteristics
of thyroid tissue and avidly concentrate radio-iodine. The

(a) (b)

Figure 20.6 Gamma camera pictures of (a) technetium uptake

in diagnostic bone scan and (b) samarium uptake after

therapeutic administration.
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131I isotope is used therapeutically.35[III] Again, this iso-
tope produces both beta and gamma emissions and can
therefore be imaged on gamma camera scanning, in
addition to delivering a localized radiation dose through
its beta emission. Whilst the use of radio-iodine is well
established in the management of thyroid cancer, it has in
fact not been subject to randomized controlled trial eva-
luation. Single arm studies confirm lengthy survival in
patients with metastatic thyroid cancer treated in this way
and indeed radiographic remission of isotope con-
centrating metastases can be shown. Paradoxically, the
effect on bone pain may be less striking and one paper36

[III] has suggested external beam radiotherapy may be
more effective than radioisotope therapy in this situation.

Phosphorous

The isotope 32P has in the past been evaluated for the
treatment of metastatic bone pain. It is also used in the
treatment of polycythemia since it is widely taken up in
bone and will suppress bone marrow function. This is a
major disadvantage when used for metastatic bone pain
and with the development of more selective isotopes,
including strontium and samarium, it is rarely used.

Rhenium

Rhenium has also been developed conjugated with a
phosphonate compound [1-1-hydroethylidene dipho-
sphate] analogous to the samarium compound. Two
isotopes of rhenium are available, 186Re and 188Re. Most
data are available for 186Re-HEMP which appears very
similar to samarium in its efficacy and pattern of
response.37[III] 188Re has a potential advantage in being
supplied in a rhenium generator which can be used to
provide multiple doses of isotope relatively inexpensively.

CHEMOTHERAPY

When metastatic bone pain is due to widespread disease
and particularly where, as may be the case, there is
associated soft tissue metastasis as well, then systemic
chemotherapy should be considered. The major limita-
tions relate to the chemosensitivity of the primary sites
commonly presenting with bone metastasis, as shown in
Table 20.5. From this it will be apparent that there are
perhaps four major indications for chemotherapy in
metastatic bone pain.

1. Breast cancer has a greater than 50 percent
response rate to most first-line chemotherapy.38

[II] Many patients who present with bone
metastasis will, however, have previously been
exposed to adjuvant chemotherapy and this will
be an increasing problem as more adjuvant
chemotherapy is used. In the majority of cases the
patient will be offered systemic chemotherapy, the
drug combinations varying according to their

previous exposure. There are few published data
on the efficacy of systemic chemotherapy in
metastatic breast cancer specifically relating to
bone pain relief. One review39[III] has suggested
that response in bone metastasis lags behind that
in soft tissue with a median time to maximal
response of 32 weeks.

2. Small cell lung cancer (SCLC) is a highly chemo-
responsive disease. Patients presenting with
metastatic disease will usually be offered some
form of chemotherapy, specific drug combinations
varying from time to time. A randomized trial
reported by the United Kingdom Medical
Research Council40[II] has suggested that
combination drug therapy may be better than
single drug therapy using etoposide, although the
actual gains are relatively modest. The role of
chemotherapy at relapse is a little more
controversial, but one published randomized
trial41[II] does support the use of second-line
combination chemotherapy, with better symptom
control than patients treated with ‘‘best
supportive care.’’

3. Nonsmall cell lung cancer (NSCLC) is less
sensitive to chemotherapy than SCLC but the
results of randomized trials42, 43[II] support the
use of chemotherapy in NSCLC with improved
quality of life and approximately two months
survival advantage when compared to best
supportive care. The common drugs used are
combinations of cisplation or carboplatin with
gemcitabine, paclitaxel, docetaxel, or vinorelbine
in symptomatic patients. There has been no
randomized comparison with radiotherapy and
many patients have both chemotherapy and
radiotherapy at different times in their disease.

4. Multiple myeloma is routinely treated with
chemotherapy. First-line treatment will involve
the use of either oral melphalan in combination
with prednisolone and thalidomide44[II] or
combination chemotherapy containing high doses

Table 20.5 Chemosensitivity of primary

tumors commonly metastasizing to bone.

Primary site Sensitivitya

Myeloma High

Breast High

Prostate Low

Thyroid Low

Bronchus High

Kidney Low

Rectum Mid

Esophagus Mid/low

aHigh 450% response rate; mid 25–50%
response rate; low o25% response rate.
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of dexamethasone in combination with vincristine
and adriamycin or idarubicin.45[III] There are
high response rates to this treatment both in
terms of pain relief and suppression of the
paraprotein, which is a useful marker of disease
activity. However, few patients are cured,
although younger patients achieving a good initial
response will be selected to proceed to even more
intensive treatment with high-dose chemotherapy
resulting in prolonged periods of remission. At
relapse, the role of chemotherapy is less certain
but most patients will be re-exposed either to oral
melphalan or cyclophosphamide or to high-dose
dexamethasone-containing schedules46[III] which
can result in further remission in over 40 percent
percent of patients. There is no randomized
comparison of second-line chemotherapy against
‘‘best supportive care’’ in multiple myeloma.

Other primary sites may metastasize to bone and in some
of these chemotherapy may be entirely appropriate. In
general, hematological malignancies including lympho-
mas will be highly chemosensitive. Ovarian cancer and
colorectal cancer are other less common sources of bone
metastasis which may benefit.

HORMONE TREATMENT

Among the common sites that metastasize to bone, breast
and prostate are hormone-sensitive and this may result in
dramatic improvements in pain control for responsive
patients.

Prostate cancer

Prostate cancer in virtually all cases is androgen-dependent
at the time of presentation. Hormone therapy therefore
aims to block androgen activity either pharmacologically
using oral anti-androgens such as bicalutamide or fluta-
mide, gonadotrophin-releasing hormone analogs such as
goserelin or leuprolide, or surgical castration by orchi-
dectomy. These individual methods of androgen ablation
have been compared in multicenter randomized trials47, 48

[II] and no advantage for one against the other has
emerged. Similarly, whilst there have been advocates for
‘‘maximal androgen blockade,’’ incorporating a central
androgen blockade, such as goserelin, with peripheral
androgen blockade using an oral anti-androgen drug meta-
analysis49[II] suggests there is no significant advantage for
maximal androgen blockade in patients with metastatic
disease. Single agent anti-androgen therapy is therefore
indicated with response rates of 80 to 90 percent for pain
relief which may occur dramatically within 24 hours of
starting treatment. The duration of response to androgen
therapy is limited with an average duration of two to three

years, during which time androgen-independent cells
emerge; further short-lived responses may be obtained by
switching to second-line hormone therapy or adding a
second anti-androgen to achieve maximal androgen
blockade. Chemotherapy using single agent taxotere has
been shown to improve quality of life and extend survival
by two months in this group of patients.50[II] It is in this
group of ‘‘hormone-resistant’’ patients that wide field
irradiation and systemic isotope therapy has been widely
evaluated and has a major role.

Breast cancer

In many cases, breast cancer will also be hormone-sensi-
tive. This is particularly the case in the postmenopausal
woman when around 60 percent of patients will have
demonstrable estrogen receptors on the surface of their
malignant cells; this compares to approximately half that
rate in premenopausal women.51[III] The standard treat-
ment for hormone-responsive breast cancer has been
tamoxifen but newer aromatase inhibitor drugs such as
anastrazole are replacing this. Many women now receive
adjuvant hormone therapy at the time of their primary
presentation as adjuvant treatment. Women who have not
been previously exposed to tamoxifen or anastrazole
should have this at the time of relapse with bone metas-
tasis; those who have had previous adjuvant hormone
therapy will be considered for second-line hormone ther-
apy, such as a progestogen such as medroxyprogesterone or
megestrol, and up to 50 percent of women may achieve a
second response with objective tumor shrinkage. The
impact of this on pain control is less well documented and
radiotherapy is often also required in this setting.

Endometrium

Carcinoma of the endometrium is responsive to proges-
togens. Bone metastases are relatively unusual in this
tumor but when encountered, progestogens in the form
of megestrol or medroxyprogesterone acetate may be of
value for multiple sites of bone pain.

Bisphosphonates

Bisphosphonates are a class of drug originally developed
for use in metabolic bone disease, such as osteoporosis
and Paget’s disease. The first generation drugs such as
etidronate have subsequently been replaced with the
development of more potent drugs. The most commonly
used currently are clodronate, pamidronate, and zolen-
dronate, which have an increasing role in the manage-
ment of metastatic bone disease. Their mode of action is
through inhibiting the function of osteoclasts. Since the
initial response in the process of a bone metastasis being
established is osteoclast activation, they have been
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investigated as a potential means of inhibiting the
development of bone metastasis in patients who are at
high risk. There are now phase III randomized placebo-
controlled trial data supporting this effect in myeloma52

[II] and breast cancer.53, 54[II] Although the magnitude of
effect is relatively modest, bisphosphonates are standard
adjuvant treatment in myeloma and breast cancer patients
at high risk of bone metastases.

A second role for bisphosphonates in the management
of bone metastasis is in the treatment of established dis-
ease. Single arm studies in patients with metastases, pre-
dominantly from breast cancer and thyroid cancer, have
demonstrated radiological and biochemical responses with
x-ray bone healing of lytic lesions and a reduction in
markers of osteoclast activity55[III] such as urinary deox-
ypyridinoline, urinary calcium, and serum IL6. It is also
clear that a number of patients with metastatic bone pain
have good pain relief with the use of bisphosphonate
drugs. This has now been shown in both single arm studies
and double-blind placebo-controlled trials56[II] using
clodronate or pamidronate. Whilst the greatest body of
data is in patients with breast cancer, several other sites
have been included in these studies with no apparent dif-
ference in their response, albeit within small subgroups.

The relative role of bisphosphonates alongside the
other measures for pain relief remains uncertain. A
Cochrane review has identified four randomized con-
trolled trials addressing this issue, all of which confirm
efficacy for pain relief, but concluded that they could not
be considered standard treatment and should be reserved
for those patients failing to respond to analgesics,
NSAIDs, and radiotherapy.57[I]

SURGERY

Surgery has an important role in the management of
impending or actual pathological fracture associated with
bone metastasis. Occasionally, this may be the first pre-
sentation of the malignancy when diagnostic information
from the bone biopsy at the time of fixation is also of vital
importance.

Patients with advanced lytic disease are at high risk of
fracture. Specific criteria for internal fixation to prevent
fracture have been defined:58[V]

� lytic lesions 42.5 cm in diameter;
� 450 percent cortical destruction;
� diffuse lytic disease in a weight-bearing area.

In established pathological fracture of a long bone, then
internal fixation, where possible and appropriate, is
undoubtedly the best management for early pain relief
and mobility. The other indication for surgery is vertebral
collapse where there is associated compression of the
spinal canal and spinal instability. In this setting, radio-
therapy alone is not adequate and anterior spinal stabi-
lization and fusion is indicated.59, 60[II]

Following surgery for pathological fracture, post-
operative radiotherapy is generally recommended. Whilst
this is standard practice, there is limited evidence sup-
porting its value.61[IV] It is based on the hypothesis that
surgery does not eradicate or even suppress residual
tumor within the bone and anecdotally areas of internal
fixation left alone have subsequent complications with
further bone destruction. In practice, postoperative
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Figure 20.7 (a) Survival curve for patients from time of

localized radiotherapy for metastatic bone pain (redrawn with

permission from Radiotherapy and Oncology, 6, Price P, Hoskin

PJ, Easton D et al., Prospective randomised trial of single and

multifraction radiotherapy schedules in the treatment of painful

bony metastases, 247–55, & Elsevier (1986); (b) Survival curve

for patients from time of localized radiotherapy for metastatic

bone pain in a population selected for a projected survival of at

least one year from the time of treatment (redrawn with

permission from Radiotherapy and Oncology, 52, Bone Pain Trial

Working Party, 8 Gy single fraction radiotherapy for the

treatment of metastatic skeletal pain: randomised comparison

with a multifraction schedule over 12 months of patient follow-

up, 111–21, & Elsevier (1999).
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radiotherapy is selected for patients with a life expectancy
of more than three months following fixation.

PROGNOSIS

The prognosis for metastatic bone pain is relatively good
with over 80 percent of patients having pain relief and up
to one-third achieving complete control of pain. The
onset of pain relief with radiotherapy will be seen within
four to six weeks and in patients who survive, prolonged
relief for many weeks and months can be expected. There
is also evidence that if pain returns, retreatment with
radiotherapy is of equal value to initial treatment.20[III]

The efficacy of radiotherapy in metastatic bone pain
has been subject to a meta-analyses,13, 14, 15[I] which
included all trials in which there was objective measure-
ment of pain and recorded response rates. One of these13

[I] has reported results in terms of the number of patients
needed to treat (NNT) for an effect. For any pain
response, the NNT was 3.6 and for complete pain
response the NNT was 3.9.

In contrast, the prognosis for survival in patients with
bone metastasis is poor, as shown in a representative
survival curve of patients treated for bone metastasis in
Figure 20.7a. Since these will also represent a selected
sample of patients fit enough to attend for radiotherapy, it
is likely the actual survival of the entire population of
patients with bone metastasis is even worse, reflecting
the presence of widespread disseminated cancer often
accompanied by soft tissue disease and poor performance
status, which in the absence of an effective systemic
anticancer therapy results in death within a few months.

The small number of patients surviving for a year or more
are typically those with breast or prostate cancer who
have not previously received hormone therapy. Even
when patients are selected for longer survival, the actual
survival is poor, as demonstrated in Figure 20.7b from a
trial in which the entry criteria was an expected survival
of more than one year. It can be seen that even in this
group the actual survival is poor.

SPECIAL COMMENTS

Bone metastases result in considerable morbidity. A range
of treatments are available which are largely com-
plementary and should be considered as a comprehensive
strategy to enable pain control and retain the performance
status of the patient. This is illustrated in Figure 20.8.

Finally, metastatic bone pain should not be considered
in isolation. Few patients with advanced cancer have a
single site or cause of pain and this applies as much, if not
more so, to bone metastasis as any other scenario. In
particular, associated musculoskeletal pain, neuropathic
pain, nerve compression with the associated problems of
motor weakness, and degenerative bone disease must all
be considered in the overall management of the patient.
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KEY LEARNING POINTS

� Complementary therapies are used by to 84 percent of

cancer patients, mainly for symptom control and

psychological support. This could imply a significant

need that is not met in conventional health care.
� Acupuncture is a needling therapy that modulates

endogenous analgesic systems and other substances for

pain and symptom control.
� Herbal preparations may alter the bioavailability of

conventional medications including chemotherapeutic

agents and hormones. Patients should be routinely

asked about their use of complementary therapies.

� Hypnosis and self-hypnosis can reduce pain and other

symptoms, such as anticipatory nausea and vomiting.
� Massage therapy, music therapy, and healing and

homeopathy are widely used but more evidence is

required on their effectiveness.
� Patients need to be aware that, along with the

potential benefits of complementary therapies, there are

possible dangers including exploitation by unscrupulous

practitioners and claims that are unfounded in evidence.

INTRODUCTION

Complementary therapies are methods of treatment which
provide a range of physical and emotional support, but are
usually regarded as falling outside mainstream medicine.
Some are not far removed from it, having something of a
scientific basis: this includes therapies such as acupuncture,
hypnosis, and massage therapy. Other therapies, such as
crystal healing and iridology, use concepts that are very
different from conventional treatment and are often con-
sidered to be implausible. This range of therapies is
reflected in the labels that are commonly used, from
‘‘integrative’’ through ‘‘complementary’’ to ‘‘alternative’’

medicine. Complementary therapists often stress their
‘‘holistic’’ attitude, but of course healthcare staff in main-
stream medicine are also aware of the importance of the
therapeutic relationship and attention to every aspect of a
person’s physical and emotional needs, particularly at cri-
tical times in life such as after a diagnosis of cancer has
been made.

Complementary medicine (CM) is increasingly pop-
ular among the general public, and cancer patients are no
exception. A review of 26 surveys of use of CM by cancer
patients in 13 different countries found that the rate
varied from 7 to 64 percent, with an average of about
31–34 percent.1 Molassiotis et al.2 showed a range of use



of 15–73 percent (average 36 percent) in European
countries, often involving more than one therapy.2

Among children, rates of use were up to 84 percent.3

Patients who used CM tended to be younger, were more
likely to be female, and to come from a higher socio-
economic group than those who made no use of CM.4

The most common therapies used by oncology patients in
the UK were healing, relaxation, visualization, diet,
homeopathy, vitamins, and herbal therapy. In children,
factors associated with CM use include poor prognosis,
higher parental education, faith, and previous use of CM.5

In one survey of CM usage (using a highly inclusive
definition) among breast cancer patients in the USA, the
most popular therapy was prayer (76 percent), followed
by exercise (38 percent), spiritual healing (29 percent),
and megavitamins (25 percent).6 A survey of healthcare
professionals identified five therapies of greatest interest,
namely: acupuncture, massage therapy, hypnosis or self-
hypnosis, therapeutic touch, and biofeedback.7

The reasons why patients with cancer turn to CM have
been explored.8, 9 Fundamental, unsurprisingly, is the fact
that orthodox medicine has not delivered a cure. The fact
that interest in CM is increasing can be seen as part of the
rise in consumerism, particularly the wish for self-
empowerment and the desire to cope, both physically and
psychologically. Patients are looking for therapies that are
natural and gentle and which emphasize caring – partly as
a reaction to the perceived deficiencies of conventional
medicine, which has become increasingly objective and
technical. Further, CM is more widely available and
accessible, and the public are more aware of it because of
increased exposure in the media. Not least, patients may
have an underlying but unstated wish for a magical cure.
This may leave them open to exploitation, particularly via
the internet. Complementary therapies are accessed at any
point in the cancer journey, from diagnosis, through
therapy, at tumor recurrence, and in late stage cancer. In a
systematic review on patients’ reasons for accessing CM,
Verhoef and colleagues10 found these included the need
for a therapeutic response, wanting control, a strong belief
in CM, CM as a last resort, and finding hope.

The attitude of medical, nursing, and allied professions
towards CM is changing from antagonism towards pro-
ductive coexistence.11, 12 Many people working in the
caring professions feel more comfortable with the role of
touch, time, support, and care, in a wider, holistic
approach to medicine for palliation of symptoms. Far
from continuing to reject all unconventional approaches,
medical staff are increasingly willing to integrate therapies
that seem to have something valuable to offer.13 These
include:

� therapies directed at control of symptoms: mainly
pain, but also anxiety, nausea, and vomiting;

� mind-body therapies that help patients come to
terms with their disease and adopt a positive
approach;

� sensible nutritional advice plus exercise or relaxation
therapies that improve general health;

� psychosocial support.

On the other hand, medical staff continue to be appro-
priately suspicious of other aspects of alternative therapies
which have no supporting evidence and may be poten-
tially harmful, including:

� severe dietary regimens, particularly damaging to
debilitated patients;

� herbs, megavitamins, and food supplements:
promotion of bogus cures is a ‘‘scam’’ with a long
history;8 such cures may even sometimes be
promoted by state authorities on anecdotal evidence,
as in the ‘‘di Bella’’ episode;14

� spiritual or psychological interventions which
emphasize the individual’s emotions or behavior as
the cause of cancer, and therefore create guilt and
misery in patients;

� therapists who have little experience of dealing with
cancer and who raise false hopes, believing they can
correct ‘‘fundamental imbalances’’; this is particularly
likely to be misleading when their treatment happens
to coincide with a remission due to conventional
therapy.

There are, therefore, numerous reasons why patients and
their practitioners of all kinds increasingly need access to
high quality information about the evidence for or against
CM use in cancer.

ACUPUNCTURE

History and introduction

The first known text on acupuncture, The Yellow
Emperor’s Classic of Internal Medicine (Huang Ti Nei
Ching), dates from about 200BC,15 though it has been
suggested that acupuncture may have originated in the
Eurasian continent 2000 years earlier because of tattoos,
corresponding to acupuncture points, that were found on
the Alpine hunter Ötzi, whose body was preserved in a
glacier.16

The traditional Chinese approach, with an elaborate
system of diagnosis and therapy involving needling pre-
cise locations to ‘‘harmonize Yin and Yang’’,17 is chal-
lenged by western understanding of anatomy and
physiology, and there is increasing interest in a western
approach to acupuncture, based on neurophysiological
and neuropharmacological evidence. Western medical
acupuncturists use a combination of traditional, seg-
mental, and trigger points for their effects on the nervous
system. This approach is commensurate with conven-
tional medical practice.18, 19
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The various approaches to treatment with acupuncture
include:

� traditional Chinese acupuncture, in which manual
stimulation of the needles elicits ‘‘De Qi,’’ a strange
sensation of heaviness and numbness. Needles are
usually retained for about 20 minutes. Moxibustion,
a thermal stimulation from burning a special herb,
may also be used;20

� western medical acupuncture, within conventional
medical treatment; the strength and duration of
needling are variable;18, 19

� continuous treatment with indwelling needles,
typically in the shape of tiny drawing-pins, to
prolong the effects of acupuncture without the need
to attend clinic;21

� electroacupuncture at low or high frequency (2Hz
up to 100Hz) for pain relief, and for acupuncture
analgesia;22

� laser therapy (using low power, nonthermal laser)
used at acupuncture points with the aim of reducing
pain and enhancing tissue healing;23

� auriculoacupuncture, or ear acupuncture, used for a
variety of painful and nonpainful conditions,24 and
other ‘‘micro-systems’’ such as scalp acupuncture,25

needling areas of rich innervation;
� ryodoraku is a Japanese form of acupuncture in

which disease states are assessed from skin
impedance and supposedly addressed by electrical
stimulation;26

� acupressure (Shiatsu) involves pressure on traditional
acupuncture points and is often regarded as a weaker
form of stimulation than needle acupuncture.

Acupuncture is the first-line treatment for many painful
and nonpainful conditions in China and is increasingly
available in both primary and secondary care in the west,
for example in about 85 percent of chronic pain services
in the UK.27, 28

A typical course of treatment for noncancer chronic
pain would be once weekly for six weeks (or twice weekly
for three weeks) with further ‘‘top ups’’ as necessary. For
treating cancer pain, a more gentle approach is necessary
and the ‘‘dose’’ should be modified depending on the
patient’s response. If there is no pain relief whatsoever
after three treatments, it is probably better to stop when
life expectancy is short. However, a small but significant
number of patients obtain significant relief after six
treatments – this is the minimum number of treatments
that has been shown to be necessary for the relief of pain
of mixed origin.29

Clinical trial evidence

The balance of evidence supports the role of acupuncture
in the treatment of some painful conditions including

dental pain,30[II] experimental pain,31[II] headache,32[II]
knee osteoarthritis,33[I] and low back pain34, 35[I] when
compared with sham acupuncture or with usual care.

Kotani et al.,36[II] in a well-designed study on post-
operative pain following upper and lower gastrointestinal
surgery, showed that semipermanent indwelling needles
inserted preoperatively reduced postoperative pain and
analgesic requirements, as well as nausea and vomiting,
compared with sham semipermanent needles. Consider-
ing postoperative or ‘‘acute’’ pain in cancer patients, two
studies by Poulain and colleagues37 on patients under-
going major abdominal surgery are relevant. In an open,
randomized controlled trial (RCT), 250 patients who
received electroacupuncture before and during surgery
needed lower doses of conventional analgesic drugs.37 In a
double-blinded study in 42 patients, electroacupuncture
given peroperatively produced superior analgesia to sham
acupuncture (Poulain, personal communication, 1993).
Both studies also suggested that acupuncture enhanced
postoperative recovery. A further RCT showed that acu-
puncture increased mobility and reduced pain after breast
surgery with axillary lymph node removal.38[II]

Studies of acupuncture for treatment of cancer pain
were reviewed by Lee et al.39 Seven studies (n= 368) were
included: three RCTs (n= 214) and four uncontrolled
studies (n= 154). One of the three RCTs was of high
quality (score five points); the other two were of poor
quality, scoring only one point each (for randomization).
Major methodological limitations of the included studies
were small sample size, the lack of a statistical comparison
between treatments, use of unreliable or subjective out-
come measures, lack of consistent protocols, and poor
reporting.

The one high-quality RCT in 90 patients with chronic
central or neuropathic pain recruited at a pain manage-
ment unit found that ear acupuncture significantly
reduced pain intensity, on a visual analog scale (VAS),
compared with placebo ear acupuncture at day 30
(p= 0.02) and day 60 (po0.001).40[II] The pain reduc-
tion at two months in the acupuncture group was 36
percent compared with 2 percent in the placebo group
(po0.0001). The remaining poor-quality RCTs (n= 48
and n= 76) found mixed results: one found no significant
difference between body acupuncture and control, while
the other found body acupuncture improved chest pain.
thus the results were ‘‘unproved not disproved.’’

Three of the four uncontrolled studies (n ranged from
10 to 92) found pain relief with acupuncture; the other
study found no effect on pain. Three studies reported
mild or no adverse effects; the other four studies did not
mention adverse effects.

The evidence is therefore somewhat sparse at present.
Another review found eight clinical trials, and concluded
that, ‘‘Although most of these studies were positive and
demonstrated the effectiveness of acupuncture in cancer
pain control, the findings have limited significance
because of methodologic weakness y’’.41
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Despite the lack of rigorous controlled trials of acu-
puncture for cancer pain, a number of observational
studies show that acupuncture can produce considerable
benefit for patients in pain. As early as 1973, Mann
et al.42 described short-lived pain relief in eight patients
with intractable cancer pain. In Hong Kong, Wen43

described using several electroacupuncture sessions daily
for terminal cancer patients, gradually reducing the
number of sessions once pain control was established.
This treatment was successful in treating pain in patients
who were resistant to opioids or who had pain and
opioid toxicity. Filshie and colleagues44, 45 summarize
two audits of the use of acupuncture for pain control in
a heterogeneous cancer population whose pain had
not responded to conventional pharmacological ap-
proaches. The results from both studies are presented
here, representing 339 patients who were given a course
of at least three weekly treatments of manual acu-
puncture. Between 52 and 56 percent of patients had
worthwhile long-lasting relief after three weekly
sessions, though subsequent top-ups were necessary. The
interval between treatments could usually be increased
progressively. Pain related to oncological treatment
(postsurgical and irradiation) showed more prolonged
analgesia than that due to metastatic disease. A further
21–30 percent had short-lived analgesia of up to two
days and may have benefited from more frequent treat-
ments per week. Between 18 and 22 percent had no
significant pain relief. It was noted that the greater the
tumor load, the shorter acting the relief. Patients who
developed new metastatic disease often suddenly
experienced a shorter duration of pain relief than they
had previously enjoyed with acupuncture; once the
metastasis was treated, the patients often responded to
acupuncture again. Muscle spasm was particularly helped
by acupuncture treatment and mobility often increased
substantially.

In a further audit of treatment for pain in breast cancer
patients associated with surgery, radiotherapy or tumor in
the chest, axilla, and arm, psychological profiles were
recorded. After one month of acupuncture, statistically
significant reductions were seen in average pain, worst
pain, interference with lifestyle, distress, pain behavior,
and depression.46 Other studies have shown equally good
results, and clearly more comparative trials are urgently
needed.

An audit of a palliative care physician’s first year of
acupuncture practice found that 31 of 50 (62 percent)
complaints of pain showed a ‘‘good’’ or ‘‘excellent’’
response, as measured by a verbal rating scale.47

The problem of maintaining the pain-relieving effects
of acupuncture in late stage disease has been overcome by
the use of semi-permanent indwelling acupuncture nee-
dles inserted into a tender area in the ear.48 In a sample of
28 patients in a hospice setting, massaging the studs at
times of intense pain resulted in a statistically significant
reduction in pain.

Mechanisms of action

The neurophysiology of acupuncture is summarized in
numerous articles and reviews.49, 50, 51, 52, 53 The salient
evidence is as follows:

� Many acupuncture points are richly innervated.54

� The effects of acupuncture are prevented by prior
local anesthetic injection.55, 56

� Acupuncture analgesia appears to depend on
stimulation of small unmyelinated nerve fibers.57

� Acupuncture has considerable influence on the limbic
system, which is the probable explanation for its
ability to reduce the affective component of pain.53, 58

� There is little evidence to support the meridian
theories, though they may be explained by the
referral patterns from trigger points which are often
close to traditional acupuncture points.59 Another
hypothesis involves conduction of electrical signals
via liquid crystal formation of collagen fibers.60

� Acupuncture releases b endorphins, enkephalins, and
dynorphins which act on mu, delta, and kappa
receptors, respectively, though not specifically. At
least 15 lines of evidence have been advanced to
support the opioidergic theory of acupuncture
analgesia.49

� Cholecystokinin is also released by acupuncture, yet
is antagonistic to endogenous opioids. This may in
part explain the phenomenon of tolerance to
acupuncture.61

� Acupuncture may also act by diffuse noxious
inhibitory control.62

� Serotonin, a neurotransmitter involved in analgesia
and mood elevation, is released by acupuncture.63

� Oxytocin, which has both analgesic and anxiolytic
properties in addition to its other functions, is
released by sensory stimulation such as
acupuncture.64

� Myofascial trigger points often overlap with
acupuncture points,65, 66 and treatment by dry
needling is used for many myofascial pain
syndromes.67, 68, 69

� Acupuncture has been found to release
adrenocorticotropic (ACTH)70 hormone and
therefore has the potential to reduce inflammation.

� Acupuncture has widespread autonomic effects on
blood flow, blood pressure, and gastric motility.71, 72

� There is increasing evidence that changes in
expression of pain inhibitory transmitters may
contribute to the sustained effects of acupuncture.73, 74

Acupuncture for cancer symptoms other than
pain

Beneficial side effects, such as coincidental alleviation
of other longstanding symptoms, can often be an
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unexpected bonus of treatment with acupuncture. A
Cochrane review of 26 trials showed that acupuncture at
the point PC6, near the wrist, reduces postoperative
nausea and the need for rescue antiemetics, compared
with the sham treatment.75[I]

In another Cochrane review, acupuncture was also
shown to reduce the nausea of chemotherapy.76[I] Self-
administered acupressure appears to have a protective
effect for acute nausea and can readily be taught to
patients, though these studies did not involve placebo
control.

In a pilot study, acupuncture has been shown to be
effective for treating dyspnea in 14 out of 20 patients with
advanced, cancer-related breathlessness.77 There was sta-
tistically significant subjective benefit as well as reduction
in the respiratory rate, measured objectively. A significant
reduction of anxiety accompanied the relief. Semi-per-
manent indwelling studs were inserted to prolong relief.

Several studies have shown that acupuncture increases
salivary flow in patients with Sjogren’s syndrome or
radiation damage to the salivary glands.51, 78, 79 Acu-
puncture has helped to heal radionecrotic ulcers, which
normally have an extremely poor prognosis.80 Hot flu-
shes induced by treatment, such as tamoxifen, were
reduced by manual acupuncture, with the addition of
indwelling acupuncture studs in resistant cases.21, 81, 82

Recent work has also shown the benefit of acupuncture
treatment for vasomotor symptoms induced by therapy
of prostate cancer.83 For further details of the actions of
acupuncture on non-pain symptoms, refer to Thompson
and Filshie.84

Complications and contraindications

Side effects of acupuncture have been classified as follows:

� infective (single use disposable needles should always
be used);

� traumatic, for example pneumothorax (good
anatomical knowledge is essential; particular care
necessary in cachectic patients);

� needle fracture;
� miscellaneous, including syncope, bruising, and

sedation.

Severe adverse effects are rare, but there are some 700
reports of serious adverse events in the literature over 30
years.85 In cancer patients, acupuncture should be avoi-
ded in any area of spinal instability, as it may reduce
protective muscle spasm and expose the patient to the risk
of cord compression or transection.86 It should also be
avoided in any lymphedematous limbs or limbs prone to
lymphedema, such as postaxillary dissection.87 Severely
disordered clotting function is a further contraindication.
Electroacupuncture should not be used in patients with a
demand pacemaker.

HERBAL MEDICINE (PHYTOTHERAPY)

Herbs are part of traditional medicine in most cultures,
and a variety of herbal, mineral, and animal products and
combinations are frequently promoted for use in cancer.
In some studies, over 50 percent of cancer patients use
herbs because of the perception that natural products are
less toxic than conventional prescribed medicines.88, 89 Yet
the majority did not tell their oncologists about this and a
significant proportion of treatments they took were
contraindicated. Parents are increasingly using herbs for
children with cancer. Some herbs are used with the aim of
controlling symptoms, such as nausea (ginger) and
depression (St John’s wort), but others are used appar-
ently in the hope of possible effects on survival.

Several herbs are currently being intensively investigated
for antitumor potential shown in vitro, such as induction
of apoptosis, immune enhancement, antioxidant activity,
and inhibition of angiogenesis.90 A general review sug-
gested that there is more evidence for prevention than for
treatment.91 One meta-analysis suggests positive benefits of
Chinese herbal medicine as an adjunct to chemotherapy
for hepatocellular carcinoma.92 Other reviews are opti-
mistic but ultimately inconclusive.93, 94

Mistletoe is widely promoted for cancer, commonly as
the preparation Iscadors. It contains several active che-
micals, some of which have immunostimulating proper-
ties.95 One problem in designing rigorous clinical trials is
that blinding is difficult since mistletoe is given as a series
of subcutaneous injections which produce strong local
reactions.

Two systematic reviews were published in the same
year, giving different interpretations of the literature. In
the first, because of methodological problems, the authors
concluded that rigorous trials of mistletoe extracts fail to
demonstrate efficacy of this therapy.96 In the second, 23
studies were included of which 12 showed one or more
statistically significant, positive results, another seven
showed at least one positive trend, three showed no
effect and one had a negative trend. These authors
concluded that further properly designed trials should
be encouraged.97

Essaic, a combination of burdock root, Indian rhu-
barb, sheep sorrel, and the inner bark of slippery elm, is
well known in North America and claims to be effective in
strengthening the immune system, improving appetite,
and relieving pain, as well as reducing tumor size and
prolonging life in many types of cancer.98 However, a
review by the Task Force of the Canadian Breast Cancer
Research Initiative found no controlled trials and con-
cluded there was ‘‘some weak evidence of its effectiveness
and [Essaic is] y unlikely to cause serious side effects
when used as directed.’’98

The use of herbs specifically for pain control in cancer
patients seems to be rarely documented. There is some
evidence of a positive effect on pain due to rheumatolo-
gical conditions.99

274 ] PART III NON-DRUG THERAPIES FOR CANCER PAIN



Cannabinoids are of considerable current interest, with
mixed reports of possible antitumor effects, and for their
potential benefit for pain, nausea, and vomiting and for
increasing appetite. One systematic review concluded that
their analgesic effect was no stronger than codeine and
their depressant effects limited their use in practice.100

Capsaicin cream, derived from cayenne pepper,
reduced ‘‘jabbing’’ pain but not steady pain in an RCT
when applied topically in postmastectomy syndrome;101

blinding is a problem because of side effects.
Chinese herbs are usually prescribed according to a

complex traditional diagnosis. Li et al.102 reported a
controlled study in which a mixture of Chinese herbs
appeared to give relief of acute pain following abdominal
surgery for liver cancer. However, the numbers were
small and details of the methods are sparse, so no firm
conclusions can be drawn.

In view of the number and potency of the chemicals in
plants, it is hardly surprising that medicinal herbs com-
monly have side effects90 and may interact with orthodox
medication.103 Patients may self-administer Chinese herbs
in order to reduce the side effects of conventional hor-
mone therapy for cancer: herbs which block estrogen
receptors may reduce the effectiveness of relevant
treatments.

Another problem seen with herbs is the quality of their
preparation. In one recent example, a major trial of PC-
SPES for prostatic cancer in the US was halted because of
contamination of the PC-SPES preparation with synthetic
estrogens.104

Herbal medicines are now subject to regulation, and
only those with a long history of indication or trial evi-
dence of effectiveness may be promoted. Medical staff are
advised to be alert to the possibility that their patients are
using herbs or supplements and to question them routi-
nely. It is currently safest to advise patients not to take
anything other than one multivitamin tablet per day while
on active chemotherapy, hormone manipulation, or
radiotherapy. Also, doctors should avoid uncritical
encouragement88 as it is theoretically possible that pre-
scribers could expose themselves to criticism and even
litigation.105

HOMEOPATHY

The homeopathic method of treatment was first described
in 1790 by the physician Samuel Hahnemann in Germany.
The practice of homeopathy (homeo= similar,
pathos= illness) rests on two fundamental principles: the
first is ‘‘similia similibus curentur’’ or ‘‘let like be cured
with like’’ in which the toxic symptoms of a substance are
carefully recorded, and that substance is then used as a
remedy for patients who present with those symptoms.
The second principle stated by Hahnemann was that
repeated dilution of the remedy, with vigorous shaking,
increased its power of action, a process called

‘‘potentization.’’ Extreme dilutions may be used in which
no molecules remain. Claims that diluting the material
increases its strength appear biologically implausible.

The evidence on homeopathy for cancer pain is slim.
There is anecdotal support of its role in difficult cases,106

and an observational study showing its use within the
National Health Service (NHS) for pain, fatigue, and hot
flushes107 with high satisfaction.108

There are some positive clinical trials,109, 110 but a
systematic review of eight controlled trials of homeopathy
found insufficient evidence to recommend it.111[III]

Homeopathy is likely to be a safe intervention but
there is insufficient evidence to incorporate it in routine
care. Homeopathic consultations are long and detailed,
which may contribute to the beneficial effects on patients.

HYPNOSIS

Trance experiences have been described as far back as the
time of the ancient Greeks, but hypnosis was first iden-
tified as a formal psychotherapeutic interest in the
eighteenth century by Anton Mesmer, who used ‘‘animal
magnetism’’ for a range of psychosomatic conditions.

Hypnosis is an altered state of consciousness which
provides access to unconscious processes and a change in
memory or perception. Spiegel and Moore112 define it as a
‘‘a natural state of aroused, attentive local concentration
coupled with a relative suspension of peripheral awareness’’
with three main components, absorption, dissociation, and
suggestibility. When subjects are hypnotized they become
so absorbed in the experience that there is a distortion of
time awareness, thoughts, memories, and perception of
activities around them. They experience a curious degree
of dissociation from the environment, emotions, and
sensations. Some of their critical faculty is bypassed so that
suggestions implanted in this state can continue to affect
them after the therapy, a phenomenon known as ‘‘post-
hypnotic suggestion.’’ Hypnotizability is a stable and
measurable state.113, 114 Approximately two-thirds of the
normal adult population are hypnotizable and up to 10
percent are highly responsive. There are numerous meth-
ods of directly inducing the hypnotic state which rely more
on the individual subject than the skill of the hypnotist.115

An indirect method of inducing hypnosis with a gentle,
permissive, and less power implicit technique can be suc-
cessful even in cancer patients with low susceptibility,116,
117 although Reeves et al.118 found poor results in a con-
trolled trial using the ‘‘indirect’’ method of hypnosis for
acute pain of hyperthermia treatment in cancer patients.

There are numerous aims for hypnosis in respect of
pain:

� anxiety reduction;
� guided imagery and progressive relaxation;
� displacement of pain or symptoms of nausea and

vomiting, using many techniques;
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� alteration of the meaning of pain so it is less
important and debilitating, for example, ‘‘although
the pain is there it ceases to bother or disturb you’’;

� regression to an earlier pain-free time;
� amnesia for previous pain experience.

These techniques can be supplemented by prolonged
relaxation, a boosting of self-esteem (so called ‘‘ego
strengthening’’), psychological support, and improvement
in body image. Additionally, hypnosis can be used to access
and purge unpleasant memories which are inaccessible to
the conscious mind but profoundly effect behavior. This
technique requires great skill. Self-hypnosis can be taught
in the hypnotized state to enhance self-control and to give
the patient a degree of mastery over pain.113

A distinguished panel of experts who assessed the
efficacy of behavioral and relaxation approaches for the
treatment of chronic pain and insomnia concluded that
there was strong evidence for the use of hypnosis in
alleviating pain associated with cancer and for the use of
relaxation techniques in reducing chronic pain.119[V]

One critical review of treatment, however, highlighted
confusion over nomenclature and re-emphasized the need
for clarity in trial methodology.120 The term ‘‘hypnosis’’
can have negative connotations as shown when an iden-
tical treatment was viewed differently by patients,
depending on whether it was labeled as hypnosis,
relaxation, or passive relaxation with guided imagery.121

Hypnotic interventions have been reviewed by Stam122

and further details of hypnotic techniques for cancer pain
control are outlined.123, 124, 125 Trijsburg et al.126 have
critically reviewed trial methodology for cancer patients
undergoing psychological treatment.

One trial by Spiegel and Bloom127[II] showed that 34
women with metastatic breast cancer obtained a sig-
nificant reduction in pain and suffering with hypnosis
compared with a control group. Additionally, long-term
follow up showed that the treatment group lived on
average 36 months, compared with 18 months for the
control group.128[II] However, part of the success was
undoubtedly the skilful psychotherapy involved in the
‘‘supportive expressive group therapy’’ given in addition
to the hypnosis.112

Syrjala et al.129[II] found that superior pain control for
mucositis of bone marrow transplantation was achieved
from individualized hypnosis with imagery compared
with an untreated control group, a group with usual
therapist contact, and a fourth group who were taught
cognitive-behavioral coping skills.

Pediatric procedure-related pain

In many parts of the world, sedation is employed instead of
general anesthesia, and is used almost routinely for chil-
dren requiring painful procedures, such as lumbar punc-
tures and bone marrow aspiration, but this can sometimes

be inadequate so hypnosis has been used in addition. Many
studies have shown that hypnosis is helpful in reducing the
pain of such procedures in children with cancer. Zeltzer
and colleagues130, 131[II] have shown that hypnosis can
reduce procedure-related pain and chemotherapy-related
distress in children. The whole field of hypnosis for chil-
dren and adolescents with cancer has been reviewed,132, 133,
134, 135, 136 and many studies included, for example Refs.
137, 138, 139, 140, 141, 142. The use of hypnosis plus local
anesthesia was more useful than local anesthesia alone or
local anesthesia plus attention in an RCT of procedure-
related pain.143[II] More recently, Richardson et al.,144 in a
systematic review on the use of hypnosis for procedure-
related pain and distress in children, showed positive
results despite methodological limitations.144

Other symptoms

Hypnosis can be helpful for chemotherapy-related nausea
and vomiting.145[II] Reviews have included the treatment
of anxiety, stress, and chemotherapy-related nausea and
vomiting.135, 136 Shorter hospital stay after head and neck
surgery was found by Rapkin et al.146[II] when patients
were given hypnosis, as compared with standard care. Liossi
and White147[II] showed an improvement in quality of life,
anxiety, and depression in an RCT comparing hypnosis
with standard care. This was the only RCT cited in a sys-
tematic review on the use of hypnosis for symptom control
in terminally ill patients.148 Most of the observational stu-
dies showed subjective patient improvements, but the poor
quality of the studies and heterogeneity of the population
limited conclusions. Hypnosis is also useful in the treat-
ment of dissociative disorders, post-traumatic stress dis-
orders, anxiety, and smoking. However, the use of hypnosis
for forensic purposes has aroused controversy.149, 150

Side effects

A skilful hypnotherapist should be able to manage a
catharsis as this can be very distressing if it occurs during
therapy. One retrospective survey of the use of hypnosis
for relaxation and coping in 52 palliative care patients
found that 61 percent (49) were able to cope better with
their illness, whilst 7 percent (three) had negative
effects.151 One of the three patients reported coping was
‘‘more difficult,’’ one found the hypnotherapy an ‘‘emo-
tionally and physically disturbing experience,’’ and one
found it an ‘‘adverse experience.’’

Mechanisms

It is still far from certain how hypnosis works for pain
reduction.

� Hypnosis is an altered state of consciousness with
electroencephalogram (EEG) patterns of alert
wakefulness.152
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� Spira and Spiegel123 described the state more akin to
intense concentration than to sleep.

� There is some evidence that hypnosis is not
reversible by naloxone,153 but this does not entirely
rule out an endogenous opioid mechanism.

� Pederson154 reviewed early experimental work which
provided supporting evidence that the hypnotic state
is a largely a right hemisphere-oriented task.

� Gruzelier155 has shown that hypnosis is much more
complex than initially thought, with highly
susceptible hypnotic subjects showing prehypnosis
asymmetry in favor of the left hemisphere, which is
reversed by hypnosis. The opposite effects were seen
in subjects who had low susceptibility to hypnosis.
The author describes frontal inhibition and
accentuation of posterior right-sided hemisphere
functions in the hypnotic state.

� When hypnosis alters perception, there is evidence
that it alters the event-related potentials to
somatosensory stimuli. When highly hypnotized
subjects imagine that a visual stimulus is blocked,
their visual cortical response to those stimuli is
reduced, particularly in the right hemisphere.156

� Dissociation of sensory and affective components of
pain occurs under hypnosis.157

� The specific pain dimension on which hypnotic
suggestions act depends on the content of the
instructions and is not a characteristic of hypnosis
itself.158

� Positron emission tomography (PET) has shown
changes in the activity of the anterior cingulate
cortex associated with hypnotic suggestions designed
to alter the unpleasantness, or affective component,
of pain.159

With the increasing availability of imaging techniques
such as PET and functional magnetic resonance imaging
(fMRI) scans for research purposes, further scientific
evidence for the mechanisms of hypnosis is accumulating.

Hypnotherapy appears to have a positive role in the
treatment of pain and treatment-related pain in cancer
patients and merits further clinical trials. The success of
hypnosis may depend on the skill and interaction of the
patient and therapist more than in many other treat-
ments. Any nonhypnotizable subjects should be offered
another form of supportive therapy.123

RELAXATION, DISTRACTION, AND
VISUALIZATION

Relaxation and visualization are other ‘‘mind–body’’
approaches used in cancer patients. They can be con-
sidered to be on a continuum with hypnosis, but seem to
be viewed by patients with less suspicion.121 Distraction is
used by almost every patient in some form, whether it is
work, relationships, television, etc. Music is selected more

often than comedy by cancer patients.160 Children who
are encouraged by their families to use their imagination
have a greater ability to obtain help by magic and fantasy
than those brought up to use intellect and reason,
although the latter may respond better to a combination
of relaxation and instruction.161 Kuttner et al.162[II]
compared three forms of treatment on children under-
going bone marrow aspiration. The first group received
standard medical management using reassurance and
support, the second group were taught a distraction
technique, and the third group were encouraged to
involve their imagination, becoming totally absorbed as in
hypnosis. Imaginative involvement was more helpful for
the three to six year olds, whereas both distraction and
imaginative involvement were helpful in the seven to ten
year olds. In the distraction group, coping skills needed to
be learned over one or more sessions.

An RCT comparing relaxation training, by tapes or
nurses, compared with no training showed a reduction in
pain and a reduced need for breakthrough medication in
a cancer hospital.163[II]

Guided imagery and relaxation were compared with a
control group in elderly patients having colorectal surgi-
cal resections.164[II] Whilst well accepted by patients, the
interventions failed to positively influence the post-
operative course.

Visualization with guided imagery, such as imagining
white blood cells killing cancer cells, was popularized by
Simonton et al.165 Claims that this method is effective
have not been backed up by any convincing evidence.
While seemingly benign, any failure to control the disease
might add to a patient’s burden of unwarranted guilt.112

The role of psychoneuroimmunomodulation is very
complex.166, 167 Further clinical studies which highlight
any specific interactions between the immune system and
psychology studies are eagerly awaited.

MASSAGE AND AROMATHERAPY

Massage is defined as manipulation of the soft tissues of
the body performed by the hands for the purpose of
producing effects on the vascular, muscular, and nervous
systems of the body. Aromatherapy massage involves the
use of essential oils which are combined with a carrier oil
or cream to manipulate the soft tissues of the body.168

These treatments are generally used with the intention of
relieving stress and improving well-being, rather than the
control of specific symptoms such as pain.

The touch that massage offers may convey psycholo-
gical messages such as caring, comfort, and support
to patients who are stressed and vulnerable. Massage
and aromatherapy are widely available in hospices and
palliative care units.169

There are two main types of massage therapy. Massage
(also known as Swedish massage) includes techniques
from slow, gentle stroking to more vigorous movements
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such as friction, kneading/rolling movements (petrissage),
and flicking/clapping movements (tapotement). Shiatsu
massage is a more forceful form of treatment which aims
to ‘‘release blocked energy’’ by strong, sustained pressure
at specific points. It is not commonly used for cancer
patients.

In addition to any psychological effects, massage may
have physical effects including:

� relaxation;
� relief of muscle spasm;
� nociceptive inhibition through Gate Control theory;
� improvement of circulation;
� reduction of swelling associated with lymphedema (this

is not discussed here; for a review see Ko et al.170).

In one RCT, Weinrich and Weinrich171 compared the
effect on pain of a single ten-minute Swedish massage of
the back with a ‘‘visitation’’ control who had no massage,
in a relatively small sample of 28 patients. Massage was
associated with a significant fall in pain scores in men
immediately after treatment but not after one or two
hours; there was no significant pain relief in women. The
initial pain scores were higher in men than in women.
The sample size was too small for these results to be
definitive, and the effect of repeated treatment in patients
with moderate or severe pain are worth exploring further.
The treatment in this study was given by senior nurses
who had received only one hour’s training in massage
therapy which may be insufficient.

Grealish and colleagues172 gave two ten-minute ses-
sions of massage, compared with quiet time for the
control group: only the treatment group showed a sig-
nificant reduction of pain. Wilkie and colleagues173 gave
30–50-minute sessions of massage to 20 patients twice a
week for two weeks, showing a trend to greater pain
reduction in the massage group.

A Cochrane review included eight RCTs, three of
which measured pain as an outcome and concluded that
massage and aromatherapy massage confer short-term
benefits on psychological well-being.168[III] There is
limited evidence of an effect on anxiety. The impact on
pain may be apparent in subgroups (men, or more severe
pain) rather than the whole patient population. Evidence
is mixed as to whether aromatherapy enhances the effects
of massage to a clinically significant level.

Another review174[III] reached a similar conclusion,
and commented, ‘‘The oncologist should feel comfortable
discussing massage therapy with patients and be able to
refer patients to a qualified massage therapist as
appropriate.’’

Cassileth and Vickers,175 in a subsequent large obser-
vational study on 1290 patients, showed an improvement
of multiple symptoms including pain throughout the 48-
hour observation period.

There is a theoretical risk that massage could mobilize
dormant cancer cells, although there are no reports of this

happening. However, this possibility should be borne in
mind when assessing the benefit/risk ratio for an indivi-
dual patient. Clearly, massage should not be performed
close to tumors or venous thrombosis, or in patients with
grossly abnormal clotting function. Possible adverse
effects of the essential oils, including skin reactions, have
been reported and should be monitored.

Massage and other forms of sensory stimulation
release oxytocin which is both anxiolytic64 and analge-
sic.176 Perhaps this goes part way to explain the analgesic
and sedative qualities of massage.

HEALING (UK AND ELSEWHERE) EQUIVALENT
TO THERAPEUTIC TOUCH (US)

Healing usually involves the practitioner passing his or
her hands over the patient’s clothed body, usually without
making physical contact (despite the term ‘‘therapeutic
touch’’). Various explanatory models are offered, includ-
ing the channeling of energy, or the reestablishment of the
patient’s own energy flow. Some forms are associated with
particular religious beliefs, but usually patients are not
required to hold any particular form of faith or belief.
Various forms exist including spiritual healing, Reiki, and
therapeutic touch. Patients are often aware of tingling or
warmth during the session and relief of symptoms
afterwards.

It is important that patients do not misinterpret the
word ‘‘healing’’ to indicate that the treatment is likely to
heal their cancer.

Several studies showed that healing can help with
relaxation, pain, and sleep in palliative care patients.177

For patients who were undergoing radiotherapy for breast
or gynecological cancer, an improvement was found for
measures of quality of life for vitality, pain, and physical
functioning in favor of healing versus mock healing.178

Reiki healing, using light physical contact, was com-
pared with rest periods of the same duration in an RCT in
patients with advanced cancer receiving opioids for
pain.179 Of 53 patients recruited, data are available on 24.
Two sessions of Reiki in four days were each followed by
short-term, significantly superior reduction in pain scores
than rest alone, as well as a significant improvement in
the quality of life. There was no difference in opioid
consumption.

It appears that the outcome from a healing interven-
tion may be largely due to expectation, relaxation and
other nonspecific effects. No adverse effects have been
recorded.

MUSIC THERAPY

Music therapy has been defined as the ‘‘creative and
professionally informed use of music in a therapeutic
relationship for physical, social, and spiritual help.’’180
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Music therapists use various techniques such as song
writing, improvization, guided imagery and music, lyric
analysis, singing, instrument playing, and music-asso-
ciated relaxation techniques to improve the quality of life.
Music therapists are integrated into the care provided by
many hospices.

A Cochrane review of RCTs that tested just listening to
music as a treatment for acute or chronic pain, or cancer
pain, concluded that listening to music reduces pain
intensity levels and opioid requirements, but the magni-
tude of these benefits is small and, therefore, its clinical
importance unclear.181

In a systematic review of 11 studies of various designs,
and sources including masters theses and conference
proceedings,182[IV] two uncontrolled studies of reason-
able size (n= 90, n= 80) showed a significant reduction of
pain, as well as anxiety or relaxation, after music therapy.
One very small (n= 8) crossover study also found a sig-
nificant reduction of pain in the period during which
patients listened to music on headphones, compared with
the control period. Other studies provided conflicting
results on the effect of music therapy on quality of life in
patients in hospice and palliative care.

CONCLUSIONS

Many CM therapies can be described as complex inter-
ventions, and it is recognized that the formal evaluation
of complex interventions is challenging.183 Therefore, it
would be wrong to dismiss CM therapies completely on
the existing evidence, and methods need to be developed
to find out which components are effective, and whether
they can play an effective role in improving healthcare.

A significant unmet need in conventional health care
drives many patients to seek CM therapies and healthcare
professionals need to communicate more effectively with
the patients and have access to information about CM in
order to advise patients about the risks and benefits of
treatment.184 Indeed, significant numbers of patients
enrolling on phase I clinical trials of chemotherapy were
taking a range of nonpharmacological CM treatments.185

Asking patients if they use CM is vital in case they need to
be advised to stop taking anything which could interact
with or adversely affect the efficacy of the trial drug(s).

Complementary therapies are becoming increasingly
popular with the general public, including cancer
patients. Conventional medical personnel are now less
inclined than previously to dismiss the use of such
approaches, and should be aware when their patients are
using them. Patients should be advised when they are at
risk from practitioners who raise false hopes, from
therapies that may harm them directly, and from thera-
pies that may interfere with conventional treatments. A
recent systematic review of the efficacy of CM treatments
for pain186 concluded that hypnosis, imagery, support
groups, acupuncture, and healing confer some benefit,

and that future research should focus on methodologi-
cally sound RCTs to determine their efficacy.

To summarize the current evidence for CM treatment
of cancer pain presented in this chapter, hypnosis offers a
variety of approaches and is probably the therapy that is
best supported by expert consensus opinion, as well as the
limited experimental evidence that exists. There is also
reasonable trial evidence that both hypnosis and the
related technique of imagery can be useful for procedure-
related pain, particularly in children. Other therapies such
as acupuncture, massage, and aromatherapy have shown
promise as useful techniques for the palliation of symp-
toms in cancer patients. More and better quality studies
are awaited before they can be considered an integral part
of management. There is also some evidence supporting
the use of herbal preparations of mistletoe, but it is not
conclusive. The value of approaches using healing or
homeopathy in the management of cancer pain is still not
known.
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KEY LEARNING POINTS

� Breakthrough pain is a transient increase in

pain intensity over background pain that occurs

commonly in cancer patients; it is a distinct

component of cancer pain and requires specific

management.
� Breakthrough pain is a heterogeneous

phenomenon that is typically of fast

onset, short duration, and feels similar to

background pain except that it may be more

severe.
� Despite the self-limiting nature of breakthrough pain, it

can have a profound impact on both patients and carers

quality of life.

� Several subtypes of breakthrough pain have been

recognized including incident pain, spontaneous pain,

and end-of-dose failure.
� Management of breakthrough pain involves a

combination of pharmacological and

nonpharmacological treatment strategies.
� Pharmacological management is usually in the form of

supplemental analgesia (also known as rescue

medication) which is best administered before or soon

after the onset of breakthrough pain.
� The ideal rescue medication should be potent, absorbed

and excreted rapidly, easy to administer, and produce

minimal adverse effects.

INTRODUCTION

For the patient with cancer, pain may be a frightening and
debilitating symptom, which adds to the burden of illness
and undermines quality of life for both patients and
their caregivers. Although management strategies have
improved over several decades of clinical research, cancer
pain remains a clinical challenge and novel therapies that
address unmet needs continue to be sought. One such

need relates to the observation that patients with cancer
pain often report daily fluctuations in the pain, which
may include severe exacerbations that compromise
function, even if the pain overall is relatively well con-
trolled. Indeed, most cancer patients are able to identify
two distinct components of their pain: persistent back-
ground pain, which is present most of the time, and
transient breakthrough pain, which temporarily increases
above the background pain.



As a result of these observations, breakthrough pain
began to be studied as a discrete pain state.1 During the
past 15 years, cancer-related breakthrough pain has
become recognized as an important clinical problem in its
own right and an increasing number of published studies
have appeared, which have led to an ongoing discussion
about the definition, assessment, and management of this
problem.

DEFINITION OF BREAKTHROUGH PAIN

The term breakthrough pain has been used to describe a
phenomenon in which pain intensity suddenly increases
to ‘‘break through’’ the background pain that is otherwise
controlled by a fixed schedule, ‘‘around-the-clock’’ (ATC)
opioid regimen (Figure 22.1). Although originally
described in opioid-treated cancer patients, this phe-
nomenology is neither specific to cancer nor opioid
therapy. Accordingly, although many studies apply a
definition that requires opioid-treated, adequately con-
trolled background pain,1 others define breakthrough
pain irrespective of analgesic regimen or in patients with
uncontrolled background pain who experience exacerba-
tions.2 This inconsistency in the definition of break-
through pain was highlighted by an international study,
which found that the term ‘‘breakthrough pain’’ is either
defined or recognized differently in different countries.3

This lack of consensus on a formal definition of
breakthrough pain can lead to difficulties when compar-
ing studies and recommending management strategies.
Even the term ‘‘breakthrough pain’’ is not one that is
universally accepted and some clinicians prefer alternative
terms, such as episodic pain, or use a variety of terms –
such as end-of-dose failure, incident pain, pain flare,
transient pain, and transitory pain – interchangeably.4

The need to build consensus about the definition of
breakthrough pain has been recognized.4 All the suggested

definitions begin with the concept that the label applies to
a temporal phenomenology characterized by a transitory
increase in pain intensity over the background pain. A
relatively stringent definition applies the term only to the
cancer population, in which it was first defined, and
posits that breakthrough pain is a transitory, severe, or
excruciating pain, which lasts seconds to hours and is
superimposed on a background pain controlled to a
moderate or better intensity by an opioid regimen. This
definition can be contrasted with one that is very broad:
breakthrough pain can refer to any severe, transient pain
with intensity exceeding baseline. Given the imprecision
in the latter definition, the potential to confuse break-
through pain with poorly controlled background pain, the
more stringent definition will be used in this discussion.
Moreover, the term ‘‘incident pain,’’ which has been used
synonymously with breakthrough pain by some authors,
will herein be defined, perhaps more traditionally, as a
type of breakthrough pain precipitated by a voluntary
action of the patient. Likewise, the term ‘‘end-of-dose
failure’’ will refer to another type of breakthrough pain,
this one characterized by the temporal occurrence of the
pain at the end of the dosing interval when the fixed
schedule opioid regimen involves repeated doses.

CHARACTERISTICS OF BREAKTHROUGH PAIN

Studies have evaluated the characteristics of breakthrough
pain in patients attending cancer centers and pain clinics,
and in patients managed through hospice inpatient units
or outpatients services.5 These studies have varied in their
sampling procedures and their inclusion and exclusion
criteria; some have specifically addressed breakthrough
pain, while others describe breakthrough pain as an
incidental finding. In the more detailed reports, break-
through pain is usually characterized according to its
location, severity, temporal characteristics, relationship to
the fixed schedule analgesic regimen, precipitating factors,
predictability, pathophysiology, etiology, and palliative
factors.6

The reported prevalence of breakthrough pain has
varied from 20 to 95 percent,5 depending on the popu-
lation and survey methodology. The daily frequency of
the pains vary greatly as well; the modal experience is
three to four pains per day. Breakthrough pains may be
predictable or unpredictable, and their location is usually
related to the location of the background pain. The onset
of breakthrough pain is typically fast (reaching a max-
imum severity within five minutes) and the duration is
usually relatively short (most subside within 30 minutes).
The quality in most cases is similar to the background
pain. Like the background pain, the pathophysiology of
breakthrough pain may be visceral, somatic, neuropathic,
or mixed, and the etiology may be directly due to cancer,
cancer treatment, or it may be unrelated to the cancer.

Around-the-clock
medication

Breakthrough
pain

Over medication

Background pain

Time

Figure 22.1 Model of breakthrough pain. Figure & Cephalon,

Inc.
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Despite the self-limiting nature of breakthrough pain,
it can pose a significant physical, psychological, or eco-
nomic burden on patients and their caregivers. Patients
with breakthrough pain are often less satisfied with their
analgesic therapy, have decreased functioning because of
their pain, and may experience social and psychosocial
consequences such as increased levels of anxiety and
depression.7 Breakthrough pain can be a poor prognostic
indicator,8, 9 and the site of breakthrough pain may pre-
dict response to treatment.10 Furthermore, inadequately
relieved breakthrough pain can place additional burden
on the healthcare system, with increases in emergency and
medical visits, more hospital admissions, and longer
hospital stays.11

The epidemiology of the subtypes of breakthrough
pain has been described in several studies. Incident pain
has been reported in between 32 and 94 percent of
patients.12, 13 Because these pains are precipitated by
voluntary action, such as walking, they are usually pre-
dictable; their occurrence is associated with a poor
response to pharmacological therapy.9, 14 Spontaneous
pain has been reported in between 28 and 45 percent of
patients.1, 13 These pains may occur in the absence of a
specific trigger or may be precipitated by nonvoluntary
phenomena, such as fullness of the bladder, bowel
movement, or cough. These pains may also be predictable
or unpredictable. Breakthrough pain that occurs reliably
at the end of the dosing interval of an analgesic drug, or
end-of-dose failure, has been reported in between 2 and
29 percent of patients.1, 13 The occurrence of these pains
suggests that the prescribed dose is too low or the interval
between administrations is too long. As noted, although
most authors consider end-of-dose failure a subtype of

breakthrough pain, some interpret the occurrence of these
pains as evidence of uncontrolled background pain.

MANAGEMENT OF BREAKTHROUGH PAIN

Successful management of breakthrough pain, like the
pain syndrome overall, is predicated on a comprehensive
assessment, good communication, education, and reas-
surance of the patient and family, and efforts to encourage
the participation of patients and caregivers in the treat-
ment plan. The specific management of the breakthrough
pain must be integrated into the overall plan of care, and
should be appropriate for the status of the disease and the
goals of care (Table 22.1).

As a plan of care evolves for the treatment of break-
through pain, concurrent interventions should be con-
sidered to address the impact of these pains on function
or quality of life. For example, the simple provision of a
walking aid may make mobility easier around the house
for patients with incident pain. If appropriate, referral to
an occupational therapist for an assessment of functional
outcomes should be considered.

PRIMARY INTERVENTIONS

As a general rule, the effective control of a specific
pathology is a useful strategy in the management of
cancer pain. The pathological processes responsible
for breakthrough pain include those directly related to
the underlying neoplasm or a comorbid condition, and
others that may be specific precipitants for the pain.

Table 22.1 Strategies for the management of breakthrough pain.

Strategies for the management of breakthrough pain

Foundation for effective

treatment

Comprehensive assessment

Ongoing communication with the patient and caregivers

Education and reassurance of the patient and caregivers

Encouragement of patients and caregivers to participate in pain assessment

and treatment

Integration of breakthrough pain treatment into the overall plan of care

Consideration of the status of the disease and the goals of care

Primary interventions Treat underlying disease, if possible and appropriate

Treat specific precipitating causes of breakthrough pain

Pharmacological management Optimize regular analgesics Nonopioids

Opioids

Adjuvant analgesics

Optimize the rescue analgesics Nonopioids

Opioids

Adjuvant analgesics

Nonpharmacological management (see Table 22.2)
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TREATMENT OF THE NEOPLASM OR
COMORBID CONDITIONS

Antineoplastic therapies include chemotherapy, biological
therapies such as cytokines and monoclonal antibodies,
hormonal therapies, radiation therapy, and surgery.
Cytotoxic chemotherapy, biological therapies, and hor-
monal therapy have diverse and characteristic antitumor
activities, sites of action, and toxic effects. Drugs may be
used either singly or in combination, and may be com-
bined with surgery or radiotherapy. Relief of break-
through pain is likely to occur only when the response to
chemotherapy is substantial, and if the goals of care
warrant consideration of primary antineoplastic therapy,
consultation with an oncologist may be valuable when
developing a plan of care for breakthrough pain.

Radiotherapy is often used primarily for pain control
and should be considered when breakthrough pain is
associated with a discrete neoplastic lesion, even if the
tumor type is known to be relatively radioresistant.
Radiation is particularly effective for pain associated with
bone metastases, which may cause incident or sponta-
neous breakthrough pain.15[I] Pain relief can be achieved
with hypofractionated therapy, thereby minimizing
inconvenience and cost.16[I]

Surgery may be used as an antineoplastic approach to
achieve local tumor control, or may be appropriate for
management of specific comorbidies. For example, tumor
excision and fixation of a pathological fracture may be
highly effective in relieving severe incident pain, and
surgical treatment of intestinal or urinary obstruction, if
possible and appropriate, can eliminate breakthrough
pains associated with these lesions. Surgery is usually
considered when conservative approaches have failed, the
patient’s performance status is favorable, the disease is not
widespread, and the patient is agreeable to this option.

Treatment of infection is another primary intervention
that has the potential to yield improvement in break-
through pain. Although infection is usually obvious, some
clinical scenarios are challenging and suggest the value of
empirical therapy. For example, worsening breakthrough
pain in a previously irradiated region or a region adjacent
to a pressure ulcer may be related to concomitant infec-
tion, the diagnosis of which may be difficult.

TREATMENT OF PRECIPITATING FACTORS

Breakthrough pains may be precipitated by numerous
processes, some of which are amenable to therapy. This
therapy may be pharmacologic or nonpharmacologic.
Pain related to cough or constipation, for example, may
be effectively ameliorated by an anti-tussive or laxative,
respectively. Pain related to joint movement may be
addressed in some cases by an orthotic that limits the
mobility of the joint. The assessment of the patient with
breakthrough pain should identify all potential

precipitants in the hope that primary interventions
against the precipitating process can be implemented and
thereby reduce reliance on symptomatic therapy.

SYMPTOMATIC INTERVENTIONS

Pharmacotherapy: optimizing the baseline
therapy

Oral pharmacological management is usually the first line
in the treatment of pain in patients with cancer. Man-
agement often follows the principles of the World Health
Organization’s (WHO) analgesic ladder, which popular-
ized the notion that analgesics should be selected
according to the severity of the pain and not the severity
of the disease.17 This strategy is applied to the manage-
ment of breakthrough pain by optimizing both the fixed
schedule, ATC regimen and a co-administered ‘‘as nee-
ded’’ drug for the breakthrough pain.18[V]

In the absence of treatment-limiting side effects, an
increase in the ATC opioid dose is often considered in an
effort to reduce the frequency or intensity of break-
through pains. The evidence for this approach is limited,
however. An open-label study of patients with incident
pain showed that titrating the dose beyond analgesia to
the point of adverse effects prevented or limited break-
through pain,19[V] and another reported a 32–70 percent
reduction in breakthrough pain within one week of
increasing both the ATC analgesic and adjuvant analge-
sics.10 However, another study of 137 oncology out-
patients with pain from bone metastases appeared to
show that patients using opioids only as needed had pain
relief similar to patients taking opioids ATC despite using
lower daily doses of opioid.20[IV] Adjusting the fixed
schedule opioid regimen is most clearly appropriate in
patients with end-of-dose failure, for whom the usual
intervention is to increase the dose or decrease the dosing
interval. If an adjustment in the ATC dose leads to side
effects between episodes of breakthrough pain (Figure
22.2), the dose should again be lowered.

Although the mainstay approach to the management
of cancer pain is an opioid regimen, nonopioid analgesics
and adjuvant analgesics can play important roles. Para-
cetamol and the nonsteroidal anti-inflammatory drugs
(NSAIDs) are widely used in the management of mild
cancer pain. The evidence of the analgesic efficacy of
paracetamol is primarily in acute postoperative pain,21[I]
and although included in a systematic review of cancer
pain treatments,22 it could not be analyzed separately due
to insufficient data. Studies examining a possible additive
analgesic effect of paracetamol during concurrent opioid
therapy in cancer patients have had conflicting results.23,
24 The evidence for NSAIDs from systematic reviews
suggests they are effective analgesics in cancer pain,
both when studied in single doses and with chronic
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dosing,23, 25, 26, 27[II] although the heterogeneity of study
designs and outcome measures make analysis difficult.

Adjuvant analgesics are drugs that have an indication
other than pain, but are capable of producing an analgesic
effect.28 Adjuvant analgesics should be considered at all
stages of the patient’s illness and at each step of the WHO
analgesic ladder. It is important to explain to patients that
these drugs have a nonanalgesic primary indication so as
to avoid confusion.

The most commonly used adjuvant analgesics in the
cancer population are those that may be efficacious for
neuropathic pain. Although there are very few studies of
drugs for cancer-related neuropathic pain, treatment
generally is extrapolated from experience with noncancer
pain. The best studied drugs are specific anticonvulsants
and antidepressants.29, 30[I] Other classes, including cor-
ticosteroids and membrane-stabilizing drugs,31[II] are
also tried for this indication. Paroxysmal neuropathic
pains can be among the most challenging breakthrough
pains and the addition of one or more drugs specific for
neuropathic pain to the opioid regimen often is a valuable
strategy to reduce or prevent them.

Patients with metastatic bone pain are also candidates
for several classes of adjuvant analgesics. The most
important are the corticosteroids and the bispho-
sphonates.32 The bisphosphonates are drugs that inhibit
osteoclast-mediated bone resorption and are usually
prescribed to reduce the incidence of skeletal complica-
tions of metastases.33[I] If bone pain responds overall to
these therapies, movement-related breakthrough pains
may be less likely to occur.

Corticosteroids are also used as adjuvant analgesics for a
variety of other syndromes. These include pain from raised
intracranial pressure, obstruction of hollow viscus, and
organ infiltration. Breakthrough pains associated with any
of these syndromes should be considered targets for a trial

of a corticosteroid coadministered with the opioid. At low
doses, they also increase general well-being.

Pharmacotherapy: rescue dosing

Rescue dosing refers to the ‘‘as needed’’ use of a symp-
tomatic medication for breakthrough pain, either pro-
phylactically for predicable pains, or more commonly, as
soon as pain starts. Conventionally, rescue dosing usually
involves the coadministration of an immediate-release,
short-acting opioid formulation in combination with the
ATC opioid regimen. Occasionally, paracetamol or an
NSAID is used empirically, and there have been reports of
other drugs, including nitrous oxide, ketamine, mid-
azolam, and cannabinoids.34, 35, 36, 37, 38 The evidence for
the latter treatments is mostly in the form of case reports
or small controlled studies and is sometimes conflicting.
Although one review confirmed that NSAIDs are effective
analgesics for cancer pain, and may be comparable to
morphine in single doses,25[I] the maximal analgesic
effectiveness of the nonopioid analgesics, their side
effects, and the relatively slow onset of action and long
duration of effect limit their value overall in the treatment
of breakthrough pain.

The ideal rescue medication should be efficacious, have
a rapid onset of action, a relatively short duration of
effect, and minimal adverse effects (Figure 22.3), Oral
opioids have been the mainstay approach for patients
who are receiving an oral or transdermal baseline opioid
regimen. Recently, new formulations that deliver a lipo-
philic opioid, fentanyl, directly through mucous mem-
branes have been developed in an effort to provide a more
rapid onset of effect, and one or two of these formulations
are now in use in some countries. Novel delivery systems
for other lipophilic drugs are in development. Alternative
nonoral routes are also available, including the parenteral
and rectal, and these may play a role in selected popula-
tions with breakthrough pain.

Breakthrough pain
Around-
the-clock
medication

Over medication

Background pain

Time

Figure 22.2 Titrating arround-the-clock analgesia: possibility

of over-medication. Figure & Cephalon, Inc.

Ideal rescue
medication

Over medication

Background pain

Time

ATC
medication

Figure 22.3 Ideal rescue medication. Figure & Cephalon, Inc.
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Oral rescue dosing

The most common approach to rescue dosing involves the
use of an immediate-release formulation of morphine,
hydromorphone, or oxycodone, either as a single entity
formulation or as a combination product combined with
paracetamol or an NSAID.39 The latter formulations have a
ceiling dose imposed by the toxicity of the nonopioid
component and are only used when the ATC dose is
relatively low. Other opioids, either in single entity for-
mulations (such as oxymorphone) or in combination
products (such as hydrocodone plus paracetamol) are also
available in some countries. Occasionally, methadone is
used for rescue,40 typically in patients receiving methadone
as the baseline therapy; this approach must be undertaken
cautiously because of concerns about accumulation of a
long half-life drug with repeated administration.39

The dose selected for oral rescue is based largely on
anecdotal observations. Various guidelines have been
suggested, most of which suggest that the dose of an oral
or parenteral rescue medication should be within the
parameters of 5–15 percent of the total daily dose.18[V]
This selection of the rescue dose as a percentage of the
total daily dose is consistent with the known relationship
between plasma drug concentration and effects, which
becomes linear when plotted on a log-linear scale. Given
this relationship, there is a greater likelihood of a reliable
change in effects when transiently increasing the dose if
the increment is a percentage of the baseline dose. Para-
doxically, recent controlled trials of transmucosal fentanyl
formulations did not confirm that the effective dose for
breakthrough pain was proportionate to the baseline
opioid dose (see below under Transmucosal formula-
tions), and for this reason, the ‘‘5–15 percent rule’’ should
be applied only to oral or parenteral rescue doses.

The time–action relationship of an orally administered
opioid rescue dose, which may be characterized by an
onset of meaningful analgesia up to an hour after
administration and a duration that may last four hours or
more, may not be ideal for breakthrough pains that peak
rapidly and persist for less than an hour39 (Figure 22.4).
This mismatch between pharmacokinetics and phenom-
enology has driven the development of transmucosal
opioid formulations that have a more rapid onset of effect.

TRANSMUCOSAL FORMULATIONS

Transmucosal formulations comprise a variety of delivery
systems that present the drug to the oral, nasal, bronchial,
or rectal mucosa. Rectal administration has been used for
many years and a number of short-acting opioids are
commercially available in rectal formulations. These drugs
may be useful when patients are temporarily unable to
tolerate oral medication, or the parenteral route becomes
compromised by a bleeding disorder or generalized edema.
The use of rectal drugs for breakthrough pain is

compromised by dose-to-dose variability in absorption and
effects, and limited patient acceptance for long-term use.

The sublingual route of administration has also been
used historically for patients with advanced disease who
become unable to tolerate oral medication. The only drug
currently licensed by this route in the United Kingdom is
buprenorphine, which has a relatively slow onset and long
duration of analgesia, and is therefore not ideally suited to
the management of breakthrough pain. Sublingual
administration of injectable formulations, including
morphine, is sometimes tried in the clinical setting, but
the response is variable.41, 42, 43, 44, 45 Sublingual formula-
tions of fentanyl and other lipophilic opioids are in
development for cancer-related breakthrough pain and
are likely to provide a reliable alternative for rapid-onset
analgesia when they become available.

Other transmucosal formulations of fentanyl are
already available in some countries, and others are also in
development. These drugs, and other formulations of
lipophilic alternatives such as sufentanil, are being studied
as treatments for breakthrough pain that may address an
unmet need by providing a more rapid onset of effect
than oral drugs. Presumably, a proportion of patients
with breakthrough pain that peaks rapidly would indeed
gain substantial benefit from these rapid-onset rescue
dose formulations. Given the lack of trials comparing
these formulations with currently available oral rescue
drugs, however, the size and characteristics of this sub-
group are not known, and oral drugs are generally tried
first because of cost.

Oral transmucosal fentanyl citrate (OTFC), a fentanyl-
impregnated lozenge, was the first transmucosal fentanyl
formulation developed specifically for the management of
breakthrough cancer pain. OTFC is rapidly absorbed
through the oral mucosa and may produce analgesia in
minutes.46 A number of trials have confirmed the efficacy,
safety, and tolerability of OTFC, including two randomized

Current oral
breakthrough
medicationAround-the-

clock
medication

Over medication

Background pain

Time

Figure 22.4 Mismatch between breakthrough pain and oral

rescue medication. Figure & Cephalon, Inc.
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controlled studies47, 48[I] and a long-term follow-up
study.49

The second transmucosal fentanyl formulation to
become commercially available is the fentanyl buccal
tablet. This tablet, which has been approved in the United
States for the management of breakthrough pain in
opioid-treated patients with cancer, provides rapid
penetration of fentanyl through the buccal mucosa by
using effervescence to cause pH shifts that enhance the
rate and extent of fentanyl absorption. Compared to
OTFC, the buccal tablet provides a larger proportion of
the dose transmucosally (48 versus 22 percent) and has an
earlier Tmax (47 versus 91 minutes).50 The efficacy of this
formulation has been shown in an open-label trial51 and a
placebo-controlled study of patients with cancer-related
breakthrough pain;52[II] as expected, the latter study
demonstrated an onset of effect more rapid than would be
expected from oral therapy.

The controlled clinical trials of OTFC and the fentanyl
buccal tablet determined that the successful dose of these
formulations did not correspond to the ATC dose.
Accordingly, it is recommended that treatment with these
formulations always start with a low dose, which should
then be titrated to identify the effective dose.

The use of inhaled opioids for postoperative pain has
been described in several studies,53, 54, 55[III] but there are
few data on patients with breakthrough pain.56[V]
Although traditional nebulizers may not be acceptable to
some patients and may be an inefficient method of drug
delivery,57 several newer types of systems to aerosolize
opioids are now in trials. The drugs under study include a
formulation of free and liposome-encapsulated nebulized
fentanyl, which can provide a more precise patient-
controlled analgesia system.

Nasal administration is another approach to trans-
mucosal delivery. Reports describing the nasal adminis-
tration of morphine, fentanyl, alfentanil, or sufentanil
suggest that this route provides a rapid onset of action.43,
58, 59, 60, 61, 62[V] Although the relatively small volume of
drug accommodated by the nose can be a disadvantage,
the use of highly potent drugs, such as fentanyl, cir-
cumvents the problem. Nasal formulations are currently
being tested.

Other transmucosal formulations are in development.
For example, fentanyl and alfentanil bio-erodible muco-
adhesive patches have been developed, which adhere to the
buccal mucosa and rapidly release drug through the
mucous membrane.63 Like most other transmucosal for-
mulations, these systems have been designed to yield a rapid
onset of effect in the hope that this profile better meets the
analgesic needs of patients with breakthrough pain.

PARENTERAL FORMULATIONS

Intravenous morphine has been shown to be effective,
well-tolerated, and safe for the inpatient management of

breakthrough pain,64, 65[V] and hydromorphone has been
delivered subcutaneously using a ‘‘pain pen.’’51[V] In
these studies, the successful rescue dose was propor-
tionate to the ATC dose. Although the use of a parenteral
rescue dose may not be practical in most cases, it is
commonly considered when patients are receiving long-
term parenteral opioid therapy by means of continuous
subcutaneous or intravenous administration, and may be
considered for short-term therapy when pain is very
severe and rapid titration of doses with quick peak effects
would be advantageous.66

NONPHARMACOLOGIC THERAPIES

Nonpharmacological approaches should also be con-
sidered in the management of breakthrough pain (Table
22.2). Although none of these therapeutic strategies have
been studied specifically for breakthrough pain, their use
in selected patients is supported by clinical observations.
All of these approaches may be used in combination with
conventional pharmacotherapy.

The nonpharmacological approaches can be divided
into interventional strategies, including injection therapy
and neural blockade, and other approaches. The latter
include a diverse group of rehabilitative, psychological,
and complementary therapies. To optimize the treatment
of the heterogeneous population of patients with cancer-
related breakthrough pain, the clinician should have
access to professionals who can assist in the assessment of
patients with challenging or refractory pain, and provide
these strategies as appropriate.

SUMMARY

The successful management of cancer pain depends on a
comprehensive assessment, which must take into account
both background and breakthrough pain. Despite the

Table 22.2 Examples of nonpharmacological treatments for

breakthrough pain.

Examples of nonpharmacological treatments for
breakthrough pain

Interventional therapies Injection therapies

Neural blockade

Physical medicine approaches Transcutaneous electrical

nerve stimulation

Heat/cold/vibration

Physiotherapy

Psychological approaches Distraction, relaxation

therapy

Complementary approaches Massage

Aromatherapy

Acupuncture
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self-limiting nature of each breakthrough pain, the repe-
ated episodes of severe pain can have a significant impact
on both patients’ and caregivers’ quality of life. Break-
through pains are heterogeneous and vary in frequency,
onset, duration, predictability, precipitants, pathophy-
siology, and etiology. Given this variation, management
must begin with a comprehensive assessment. Treatment
should consider whether the underlying disease, comor-
bidities, or precipitating events are amenable to primary
interventions. Symptomatic therapy relies on both efforts
to optimize the analgesic regimen for the background
pain and coadministration of a rescue dose specifically for
the breakthrough pain. In some cases, treatment may
require a combination of pharmacological and non-
pharmacological treatment strategies. Most of the evi-
dence for the management of breakthrough pain is based
on case studies and larger observational studies. Con-
trolled trials have been carried out with rapid onset for-
mulations containing fentanyl, but there have been no
comparative trials. Guidelines remain empirical and more
studies are needed to evaluate the different treatment
options.
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KEY LEARNING POINTS

� The evidence base for the use of psychosocial

interventions in managing cancer pain is increasing.
� Psycho-educational programs are effective and should

be integrated with physical pain management.
� Supportive psychotherapy is probably effective but

understudied.
� There is evidence for efficacy for a number of

techniques grouped together as cognitive-behavioral

therapy (CBT).

� The best evidence is for hypnosis and consideration

should be given for using it at least as an adjunctive

treatment.
� While the evidence-base is better in adults, there is

sufficient evidence of efficacy in children to suggest

that hypnosis and other cognitive behavioral therapy

techniques should be offered to children as well.

INTRODUCTION

Interest in nonpharmacological management of cancer
pain has grown in line with the use of increasingly
sophisticated pharmacological options. Over the last
decade, in parallel with the attention paid to better
symptom control in palliative care, there has been
increased attention on the psychological aspects of the
pain management in patients with advanced cancer too.
Many of the principles involved in nonpharmacological
management of pain are illustrated in an article by
Abrahm in 1999, on a hypothetical patient with terminal
illness.1 However, most of the attention is still on getting

the medications right and all that the hypothetical patient
appears to require is ‘‘psychological support’’ from the
pastor and resumption of attending Sunday church ser-
vices. To a large extent, this is truly indicative of the
current situation with nonpharmacological interventions
still at the periphery of physicians’ choices.

However, there is increasing interest in interventions
other than pharmacological, as reflected by an increasing
level of published evidence. These range from case
reports to systematic reviews and meta-analyses, covering
a range of interventions from psycho-education, mas-
sage, guided imagery, relaxation techniques, supportive
psychotherapy, and cognitive-behavioral therapy (CBT).



In line with the increase in interest in cognitive-
behavioral interventions for almost all psychological
conditions, there is an increased interest in the use of
cognitive-behavioral techniques in pain management as
well. There is also increasing recognition that pain as a
symptom coexists and interacts with other symptoms
such as fatigue and emotional distress. Fleishman2 sug-
gests that there may be a ‘‘cross over’’ effect on other
symptoms when an established treatment for a particular
symptom is used.

PSYCHOLOGY OF PAIN

Bond3 points out that the psychological mechanisms in
chronic pain are different to those in acute pain condi-
tions. Pain in cancer gives rise to unique psychological
issues so that the experience of pain may not be pro-
portional to the extent of tissue damage. Whether due to
cancer or not, common patterns seen in people with
chronic pain include those who fail to cope with pain
and those in whom there is a somatoform presentation
where there is little or no evidence of physical disease or
injury to explain the pain. Distress arising from,
and failing to cope with, pain are common in acute
pain presentations as well. It is no wonder that psy-
chological interventions have been the focus of interest
in cancer-related pain.

Bond3 describes a biopsychosocial model for pain. The
biological and social elements of pain are outside the
scope of this chapter but have important management
implications. In terms of the psychological aspects, most
models focus on the cognitive processes linking physical
and emotional elements of pain.4 In both acute and
chronic pain, the cognitive process underlying our
appraisal of pain may sometimes become prominent
perpetuating factors in the experience of pain. The success
of interventions of the cognitive-behavioral type, tried in
various conditions has, therefore, come to be used in the
management of pain also. Briefly, specific beliefs about
pain lead to emotional states of anxiety, depression, anger,
and hostility. High levels of fear may lead to avoidance of
activities and a withdrawal into an invalid state. Failure to
cope often leads to specific cognitive patterns such as
catastrophizing, which are often amenable to cognitive-
behavior therapy.

OVERVIEW OF THE CHAPTER

The chapter is divided into three sections. The first sec-
tion looks at interventions in the adult population and
the second briefly explores the interaction of pain and
other symptoms, looking at related issues. The final sec-
tion examines the interventions in children. Key com-
ponents of the various techniques are presented as bullet
points and practical examples are given in boxes. The

evidence base is examined in the increasing order of
methodological rigor starting with single studies and
progressing to systematic reviews. The emphasis has been
on the latter whenever possible.

PSYCHOLOGICAL INTERVENTIONS IN ADULT
POPULATIONS

Psycho-education

Empowerment of the patient and active participation in
pain control are the key elements of psycho-education.
These are intrinsically attractive as they form the cor-
nerstones of good medical management. On a scale of
psychological interventions, patient education, even
though termed as ‘‘psycho-education,’’ is at the lowest end
of complexity. Typically, these interventions consist of
training the patient in formalized discussions about the
pharmacology of pain. The interventions are usually
time-limited (15 minutes) and delivered by trained
‘‘counselors.’’ The aim is often to ensure that medication
compliance is improved and that patients adhere to the
dosages and schedules that are deemed to be appropriate.
Given that opioid medications still form the cornerstone
of cancer pain treatment, psycho-educational efforts have
an important role, as myths abound about the opioids,
such as the risk of addiction (Box 23.1).

Box 23.1 Key components of patient
education programs

� Pain assessment: It has been shown that pain
rating scales are easily understood by patients.

5

These are usually Likert scales on a 0–10 or
0–100 basis forming reliable and clinically
useful means for patient communication about
pain.6 Another tool has been pain diaries or logs
that document the details of the occurrence
and other features of pain throughout the day.

� Pharmacological education: As mentioned
earlier, these are mostly centered on aspects of
opioid medications such as fear of addiction,
misinformation about tolerance, and side
effects. There is no evidence that discussions
about side effects lead to a higher perception of
side effects.

7

� Education about nonpharmacological
interventions: Often, patients have to be
informed and appropriate referral pathways
pointed out with regard to nonpharmacological
interventions.
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EVIDENCE FOR EFFICACY OF PATIENT EDUCATION
PROGRAMS

Individual studies

In 1987, Rimer and colleagues8[III] reported on enhanced
cancer pain control through patient education. Over 200
patients were divided into an experimental and control
group and provided with an individual session lasting 15
minutes. It was reported that the experimental group
showed a higher level of medication compliance in terms
of both timing and dosage. There was a significant
reduction in fears associated with opioid use, such as that
of addiction, and reduced behavior of stopping medica-
tions when they were better. However, it is to be noted that
although there was a trend in the experimental group to
report less pain, this did not reach statistical significance.

In 1993, Ferrell and colleagues9[III] studied the efficacy
of psycho-educational intervention, albeit in a small group
of 40 patients and family members. The three sessions
included verbal, written, and audiotaped instructions and
they found that in the experimental group there was an
increase in the knowledge and use of medications and
better sleep. There was also a decrease in the fear of
addiction, anxiety, and pain intensity. Outcomes in the
family members also reported a similar pattern.

De Wit and colleagues10[II] evaluated the efficacy of a
similar program in more than 300 patients. The inter-
vention consisted of an individual session and two tele-
phone contacts of an hour to an hour and a half long and
the results showed, again, an increase in medication-related
knowledge and a decrease in the fear of addiction and pain
intensity. In this study, an interesting finding was that the
reduction in pain intensity was seen purely in the group
which did not receive nursing at home, suggesting that
knowledge may be only one variable in affecting outcomes
in the multifactorial experience that is pain.

Meta-analyses

A meta-analysis of psycho-educational care of patients
with cancer in adult patients concluded that this was
beneficial in relation to anxiety, depression, nausea,
vomiting, pain, and knowledge.11[I]

CONCLUSIONS – PATIENT EDUCATION PROGRAMS

There is sufficient evidence to show that patient educa-
tion programs are effective. Compared to other psycho-
logical interventions, they are easier to deliver, cheaper,
and should be intrinsic to any comprehensive pain
management programs in oncology and palliative care.

Supportive psychotherapy

According to Werman,12 supportive psychotherapy refers
primarily, but not exclusively, to a form of treatment
whose principal concern and focus is to strengthen

mental functions that are acutely or chronically inade-
quate to cope with demands of the external world or the
patient’s inner psychological world. The acute deficiency
or crisis occurs when the patient’s life which was pre-
viously in a state of equilibrium has more or less suddenly
become deeply disturbed by a stressful event (Box 23.2).

EVIDENCE FOR EFFICACY OF SUPPORTIVE PSYCHOTHERAPY

While a number of studies have looked at supportive
psychotherapy in alleviating distress in cancer patients,
only a few have looked at the efficacy in pain.

Spiegel and Bloom13[II] looked specifically at the
efficacy of supportive psychotherapy in reducing cancer
pain. Therapy was delivered in a group format and out-
comes assessed at four-monthly intervals. While, as could
be expected, most patients in the intervention group
reported improvement in psychological parameters, what
was interesting is that patients in the experimental group
did not report an increase in pain at the end of a year
while patients in the control group reported significantly
more pain.

Luborsky and others14[I] reviewed the evidence for the
relationship of a period of psychotherapy with a measure
of improved physical health. They concluded that there
was evidence to strongly suggest that psychotherapeutic
interventions reduced pain. Of the eight studies they
reviewed, three are in cancer patients and of relevance for
us. Spiegel and Bloom’s study, mentioned above, showed
that group therapy and hypnosis reduce metastatic breast
carcinoma pain. The group receiving both group therapy
and hypnosis did significantly better than others. Good-
win15[II] also reached similar conclusions in their patient
group providing psychosocial supportive group inter-
vention. Fobair et al.16[II] offered a supportive–expressive
group intervention to lesbians with early breast cancer
and found similar beneficial effects. It is interesting that
all three studies offered group interventions to women

Box 23.2 Key components of supportive
psychotherapy

� Emotional support.
� Encouraging expression of emotions.
� Focusing on improving coping skills.
� Establishing achievable goals.
� Overall leading of a more meaningful life.
� Focusing on the current circumstances rather

than examining the past.
� Emphasis on communication.
� Discussion of current stressors.
� Use of nonspecific techniques.
� Delivered in individual or group setting.
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with breast cancers. Overall, the review found a mean
effect size of 0.35. Seven out of eight studies showed a
reduction in pain in relation to receiving psychotherapy.

CONCLUSIONS – SUPPORTIVE PSYCHOTHERAPY

The paucity of studies in this area make the drawing of
any conclusions difficult. Studies are sparse as supportive
psychotherapy is broad-based and lacks neat models
which are easy to study. However, in day to day clinical
practice, models such as the Problem Solving Therapy17

offer a great deal promise.

Cognitive-behavioral therapy

CBT derives its roots from behavioral models based upon
learning theory and cognitive theories. A combination of
the two as CBT has been used in sufferers with non-
malignant pain, particularly chronic back pain. In con-
trast, psychological problems in people with malignancy
with or without pain have been dealt with mostly by
counseling and other psychological interventions. It is
only recently that cognitive-behavioral interventions have
received attention in the management of malignant pain.

As with supportive psychotherapy, CBT is also deliv-
ered in individual and group formats. CBT is based on
several assumptions. Maladaptive thoughts effect emo-
tions and behaviors in a cyclical fashion. It is possible to
identify recurring patterns of maladaptive thoughts.
Patients are trained in recording these thoughts, sub-
sequent feelings, and behaviors. Patients can then be
taught to change the maladaptive thoughts and behaviors
leading to improvements in mood and other symptoms,
such as pain.

It is important to realize that the above model of CBT,
with the focus perhaps more on the cognitive processes
(changing maladaptive thoughts), is the model most pre-
valent in mainstream psychiatry, to treat a variety of dis-
orders, such as depression and anxiety. However, perusal of
the CBT literature in cancer pain clearly shows that the
emphasis here has been more on the behavioral aspects
and studies have focused less on changing thought pro-
cesses. Loscalzo18 reviewed the theoretical background of
psychological interventions, particularly the use of cogni-
tive-behavioral interventions in advanced cancer pain. He
divided cognitive-behavioral interventions into three broad
categories of cognitive, behavioral, and physical interven-
tions. The cognitive interventions comprised of relaxation
techniques, distraction, cognitive coping strategies, and
thought stopping. Management of social contingencies,
systematic desensitization, shaping, modeling, time outs,
and stress inoculation were considered behavioral inter-
ventions. Stated task assignments, progressive muscle
relaxation, and diaries were examples of physical strategies.
It is interesting that many of the interventions classified

below under Cognitive-behavioral techniques and coping
skills, such as hypnosis and guided imagery were not
included in this grouping. Over the next ten years, under
the rubric of CBT, there was an explosion of studies, dis-
proportionately focused on hypnosis and related techni-
ques, probably due to the ease of application.

GOALS OF CBT

One of the early descriptions of CBT in pain management
offered to many ill patients was by Fishman in 1992.19 He
suggested that the CBT intervention might have some or
all of the following goals:

� education of the patient about pain, the relationship
between pain and suffering and cognitive theories in
relation to these;

� to attempt to modify specific thoughts and images
associated with pain such as perception of imminent
danger, guilt, shame, and other forms of cognitive
distortion;

� learning of specific coping techniques, such as
problem solving, relaxation, and self-control skills;

� modification of basic attitudes (beliefs, assumptions,
and values) that underlie the cognitive distortions
resulting in distress;

� to improve personal control (see also Box 23.3).

HYPNOSIS, RELAXATION, AND IMAGERY

The recent resurgence of interest in hypnosis is attribu-
table to a growing interest in alternative cost-saving
therapies and to an increasing presence of brain and
neuroimaging studies in hypnosis.20 Of all the treatment
contexts in which it is used, hypnosis is best known as a
pain management technique.21

Hypnosis is defined as a ‘‘natural state of aroused,
attentive focal attention coupled with a relative suspen-
sion of the peripheral awareness’’ with three main com-
ponents – absorption, dissociation, and suggestibility.22

Another more sociocognitive view of hypnosis is ‘‘a social
interaction in which one person designated the subject,
responds to suggestion suffered by another person,
designated the hypnotist, for experiences involving
alterations in perception, memory, and voluntary
action.’’23

Sometimes the terms relaxation training and imagery
and hypnosis are used loosely and there is no formal
consensus that clearly defines each of these. Syrjala et al.24

suggest that ‘‘techniques identified as relaxation, imagery,
and hypnosis do not differ empirically.’’ Guided imagery is
a related concept and involves attention to internally gen-
erated mental images without the formal use of hypnosis.

Positive mental images were a technique popularized
by Simonton and colleagues,25 which involved the person
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imagining his immune system fighting the cancer. This
has been abandoned, quite rightly, due to lack of any
evidence and potential for negative psychological sequel,
such as guilt.

Physical relaxation coupled with imagery that provides
a substitute focus of attention for the painful sensation is
the most commonly employed technique. Depending on
the degree of hypnotizabilty, this could take the form of
simple distraction to feelings of floating above one’s own
body (see Box 23.4).22

PRACTICAL EXAMPLES OF TECHNIQUES OF HYPNOSIS IN
ADULTS

A number of techniques are used depending on the
individual patient characteristics, type of pain, and the
illness. These can be broadly divided into dissociative,
associative, and symbolic techniques.28 In the simple
forms, dissociation is achieved through diversion of
awareness or focused listening, by concentrating on the
body parts not experiencing any pain or by suggesting
warmth or coolness. Symptom substitution is another
form of dissociation in which the patient, for example,
recalls the numbness felt after dental analgesia and places
these pain antagonist sensations to the painful area.

Depending on the patient’s hypnotic ability and rap-
port, this can proceed to much deeper levels of dis-
sociation, where the patient can leave their bodies and
imagine floating over.

Another of the techniques used is glove anesthesia.
This is fairly easily achieved and helps build patient
confidence and rapport with the therapist. Following
induction of a trance state, it is suggested to the patient

Box 23.3 Key components of cognitive-
behavior therapy

� The use of cognitive-behavioral techniques in
pain management aims at the subjective part of
the pain experience, which is more defined by
the patients’ mood state, thoughts, and beliefs
about pain and subsequent behaviors. CBT
techniques would aim to modify the thoughts
and behaviors so that the pain experience is
altered.

� Common cognitive-behavioral strategies include:
– progressive muscle relaxation;
– relaxation training;
– hypnosis;
– guided imagery;
– autogenic training;
– distraction;
– thought monitoring;
– thought stopping;
– coping self-statement;
– problem solving.

Of these, the most commonly used are:

� Hypnosis/distracting imagery: Recent
conceptualizations of hypnosis suggest that it
employs classic behavioral intervention
approaches such as distraction and relaxation.

� Cognitive/attentional distraction: This is
mostly used in acute pain and involves engaging
the patient in absorbing and interesting
activities during invasive procedures. It is
presumed to work by diverting the patient’s
attention or awareness of aversive stimuli by
the involvement in a task. This is often used in
children where storytelling, video game playing,
and playing with a party blower (a paper noise
maker) are used. In adults, guided imagery
training has often been used.

� Relaxation training: Establishment of deep
states of relaxation has been shown to reduce
pain. Often, the training starts with a clinician
and is maintained through audiotapes.

� Cognitive restructuring: This involves reframing
stressful events as less threatening and under
control. This has been used both in adults and
children. Since hypnosis and related techniques
are the most commonly used ones, it is worth
examining these in some detail.

Box 23.4 Key components of hypnosis

The therapeutic efficacy of hypnosis is differentially
attributed to various components:

� Hypnotizabilty or hypnotic responsiveness or
hypnotic suggestibility, a measurable and stable
state, which gives an indication of an
individuals potential to be hypnotized, is an
important variable.

26

� Physical relaxation and attention control.
Spiegel and Moore

22 suggest that hypnotic
analgesia is mediated via these two main
components. This essentially involves
intensification and narrowing of the focus of
attention, replacing pain, which is pushed to the
periphery, with a competing and pleasant
sensation like warmth.

� Cognitive changes. In the social-cognitive
model, hypnotic analgesia is mediated through
cognitive-behavioral mechanisms, in which
changes in cognition alters affective states
associated with pain.

27
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that he visualizes one hand as transparent and thus be
able to see the nerves which transmit the sensation from
the fingertips to brain. These nerves along with other
joined nerves are visualized, to reach a switchboard in the
brain. The patient is instructed to turn off the pain switch
for the selected hand and to notice the light over the
switch to simultaneously extinguish.

At every stage the patient is encouraged to visualize the
event or surroundings as fully as they can, and this ability
to do so partly determines the success of the intervention.
Once a patient has learned glove anesthesia the pain
control can be transferred to another part of the body.29

EVIDENCE FOR EFFICACY OF CBT, PARTICULARLY HYPNOSIS

Up until the 1980s, research in this area was sparse and
consisted mostly of case reports. A review of psychological
interventions in chronic pain by Turner and Chapman30

was skeptical of the efficacy of hypnosis and concluded
that ‘‘clinical research in this area is sparse, appallingly
poor, and has failed to demonstrate convincingly that
hypnosis has more than a placebo effect in relieving
chronic pain’’. Since the early 1980s, there have been a
number of proper clinical trials reporting on the efficacy
of hypnosis in cancer pain setting.

Randomized controlled trials are now unarguably the
gold standard in primary studies, but they can vary in
quality. Trials of interventions such as hypnosis can never
be judged to be of top quality as double blinding is almost
impossible.

Individual studies

Spiegel and Bloom’s study13[II] of efficacy of group
therapy and hypnosis in metastatic breast cancer patients
with pain is an often quoted study. This indeed is the first,
and to our knowledge, the only study looking at the
efficacy of hypnosis in persistent cancer pain in a ran-
domized and controlled fashion and finding that group
psychotherapy plus hypnosis resulted in better pain relief.
Results were significant at one year and it is interesting
that a combination of the two modalities resulted in
better efficacy. The intervention led to significantly less
pain sensation and suffering, without any difference in
pain frequency or duration. The essential component of
self-hypnosis is described as shift in focus from pain to a
competing and alternate sensation such as cold, which is
achieved under hypnotic instruction.

In two well-controlled randomized studies, Syrjala and
colleagues24, 31[II] demonstrate the efficacy of relaxation
and imagery (called hypnosis in their first study) in
controlling pain in a group of bone marrow transplant
patients with oral mucositis pain. In the first study in
1992,31 they reported that hypnosis appeared superior to
cognitive-behavior interventions in reducing pain. The
crucial component seemed to be guided imagery, which
was a component of the intervention in the hypnosis
group and not in the CBT group. Acceptance of hypnosis

also seemed to be higher. In the second study reported in
1995,24 the cognitive-behavioral interventions were more
limited, thereby improving patient acceptance and the
terminology in the formally ‘‘hypnosis’’ group was clar-
ified as relaxation, imagery, and autogenic training. This
time, both the groups reported significantly less pain. The
authors claim that imagery was the key component and
that cognitive-behavioral intervention does not offer
anything over and above hypnosis in treatment of per-
sistent pain. The choice of the term ‘‘imagery with
relaxation’’ instead of hypnosis sheds light not only on the
patient barriers to acceptability, but also on the lack of
clear definition and standardization of procedures. Apart
from other things, this would also suggest the need for
focusing on individual components of psychotherapeutic
interventions in order to discern what is useful and what
is not. Indeed, it would make sense that the various
components need to be chosen to suit various patient
needs and perhaps it is this matching of techniques to
needs which would make the difference rather than
adherence to a preconceived mode of therapy.

Sloman and colleagues32[II] reported similar findings
for the efficacy of relaxation and guided imagery in cancer
pain. When progressive muscle relaxation and guided
imagery were delivered either through audiotape or by
nurses, this resulted in a significant reduction of pain
overall. Use of medications also reduced and there was a
suggestion that the live intervention was superior.

However, a study by Gaston-Johansson et al.33[II] on
breast cancer patients undergoing autologous bone mar-
row stem cell transplant failed to detect any significant
effect on pain intensity or character when comparing a
comprehensive coping skills training protocol that
included guided imagery to usual care.

Anderson et al.34[II] reported on a randomized clinical
trial evaluating the efficacy of three brief cognitive-
behavioral techniques – relaxation, distraction, and
positive mood interventions in chronic cancer-related
pain. The study was on 57 patients who were also taking
opioid medications and the interventions were home-
based using audiotapes. The tapes were supplemented
with written instructions and followed up through tele-
phone calls. Though patients reported pain reduction
immediately after listening to the tapes, this was not
maintained at two weeks. In many ways it is not sur-
prising that simplistic interventions are not seen to pro-
duce lasting relief in complex multifaceted chronic pain
situations. At the very least, interventions have to be
individualized to have any chance of success. This is
illustrated by the fact that over half the patients approa-
ched for the study refused to participate.

Systematic reviews/meta-analyses

Sellick and Zaza,35[I] in a review of nonpharmacological
interventions in cancer pain, conclude that there is some
support for the use of hypnosis in cancer pain, although
this has not been examined extensively.
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Montgomery et al.,21[I] in a meta-analysis of effec-
tiveness of hypnosis in pain, classifies this as ‘‘well
established treatment across various pain settings.’’ They
also note that the effects of hypnosis were mediated in the
expected direction by measured hypnotizabilty.

Hawkins,36[I] in a ‘‘systematic meta review,’’ looked at
published reviews of literature in this area. Specific quality
guidelines and scoring systems were applied in evaluating
these. There is sufficient evidence of good quality to
conclude that hypnosis has demonstrable efficacy in the
treatment of pain. Of the various settings considered,
hypnosis in cancer pain and invasive medical procedures
showed level one evidence from good quality studies.

Luebbert et al.37[I] looked at the effectiveness of
relaxation training under the rubric of CBT in adult male
and female cancer patients undergoing acute treatment.
They found medium to large effect sizes for pain and
distress in a broad range of cancer patients.

Redd et al.38[I] reviewed the effectiveness of behavioral
intervention methods in the control of a number of
aversive side effects of cancer treatment, identifying 54
published studies in the process. Redd came across 12
studies investigating the impact of behavioral interven-
tions on cancer treatment-related pain, of which five were
adverse clinical trials. Four of these five supported the
efficacy of behavioral interventions. The other seven
studies were of varying methodologies and all found a
reduction in pain following behavioral interventions. This
review found no studies of behavioral interventions in
chronic cancer pain. Redd concluded that hypnotic-like
methods, involving relaxation suggestion and distracting
imagery, hold the greatest promise for pain management.

Mundy et al.39[I] looked at the efficacy of behavioral
interventions for a number of cancer treatment-related
side effects including pain. In all, they identified 67 pub-
lished studies for the review. Thirteen of the 67 studies
were of behavioral interventions in cancer treatment-
related pain and the behavioral components were hypnosis,
distraction, relaxation training, cognitive restructuring,
and rehearsal modeling. Overall, results indicated that
although both behavioral training and hypnosis had
equally beneficial effects on pain, hypnosis had a greater
impact on treatment-related anxiety in children. In adults,
it was felt that hypnosis was superior to other methods. Of
the 13 studies, seven were randomized clinical trials and
five of the seven supported the efficacy of behavioral
intervention. The other six studies, using a variety of
designs, also formed a significant reduction in pain after
behavioral interventions. It is important to note that all the
studies were in acute pain. Factors underlying chronic pain
are obviously different, making generalization from acute
pain research meaningless. Hypnotic-like methods invol-
ving relaxation, cognitive suggestions, and distraction seem
to be more effective than other methods.

Graves40[I] performed a meta-analysis of adult cancer
patients and concluded that treatment packages with a
larger number of ‘‘social cognitive’’ components had

larger effect sizes. This included a number of cancer types,
patients of both genders, and the outcome focused on was
quality of life.

Jensen and Patterson41 point to the continuing lack of
credible control conditions and state that hypnotic
analgesia is yet to demonstrate its effectiveness over and
above treatment outcome expectancy in this area of
research.

Tatrow and Montgomery42[I] reported a meta-analysis
of cognitive-behavioral therapy techniques for distress
and pain in breast cancer patients. The review sought
randomized trials comparing CBT with no treatment or
standard care with the outcomes of distress and pain. A
wide variety of techniques including hypnosis, imagery,
and relaxation apart from cognitive-behavioral therapy
were looked at. A total of 20 studies were included
comprising over 1600 subjects for distress and nearly 500
for pain. Thirty effect sizes were calculated and these were
by treatment rather than by study. The overall effect size
was 0.31 for distress and 0.49 for pain indicating that 62
percent of patients in the treatment groups did better
than those in the control groups with regards to distress
and 69 percent with regard to pain. These effect sizes can
be said to be in the small to medium range. Trials using
individual interventions (usually smaller studies) had
significantly larger effect sizes than those using group
interventions (usually larger studies). As it is common for
smaller studies to show larger effect sizes, one of the
conclusions that could be drawn is that larger studies of
individual interventions are required to prove con-
clusively the efficacy of CBT in cancer pain in this group
of patients. The largest treatment effect size was associated
with a hypnosis intervention.

Side effects of hypnotherapy

Hypnosis delivered by a skilled psychotherapist is gen-
erally considered safe. However, there have been reports
of occasional adverse effects. A survey among 41 palliative
care patients who used hypnosis for relaxation and coping
found that 61 percent of the patients were able to cope
better with their illness, whereas three reported negative
psychological effects.43

VARIATIONS OF CBT INTERVENTIONS

Dalton and colleagues44 reported on tailoring cognitive-
behavioral treatment for cancer pain (profile-tailored
CBT). Standard CBT protocols offer a similar treatment
program to all patients while individualized CBT tends to
tailor cognitive-behavioral interventions to patient-spe-
cific characteristics. Drawing on similar approaches in
noncancer pain and alcoholism, Dalton et al.44 attempted
to match patients with cancer pain to specific CBT pro-
grams and compared it with standard CBTand usual care.
The study used five weekly sessions of CBT lasting
approximately an hour and had to deal with high attrition
rates in a population of cancer patients undergoing
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chemotherapy. The resulting small sample sizes make the
interpretation of the study results problematic. The pro-
file-tailored CBT appeared to be superior to standardized
CBT immediately post-therapy, but at follow up at six
months, the standard CBT patients showed substantial
improvement. The authors conclude by suggesting that
delivery of CBT treatments by home visits, phone, or
internet should be explored further.44

Pain was only one of 15 symptoms occurring during
chemotherapy on which the effect of cognitive-behavioral
intervention was studied by Given and others in 2004.45

The study found that a ten-contact, 20-week, nurse-
administered cognitive-behavioral intervention for
patients receiving a first course of chemotherapy was
effective for all the symptoms, including pain, for patients
with higher severity of symptoms. The interaction of the
cognitive-behavioral interventions with higher symptom
severity baseline is interesting as well as the fact that the
efficacy was sustained over and beyond the effects of
supportive medications prescribed.

ACUTE VERSUS CHRONIC PAIN

In contrast to studies of acute pain in cancer, chronic
cancer treatment-related pain has received less attention.
Robb et al.46 reported the findings of a preliminary study
in 2006. A small sample (13 patients) received interven-
tions including education, relaxation, exercise training,
and goal setting. All patients had a positive outcome
indicating promise for future better conducted studies.

MODELS FOR COGNITIVE-BEHAVIORAL INTERVENTIONS IN
CANCER PAIN MANAGEMENT

Drawing on models described in healthcare literature,
Kwekkeboom47 proposed a model to predict the like-
lihood of success with cognitive-behavioral strategies in
cancer pain. The suggested model indicated that a tech-
nique’s effect on pain outcome is moderated by:

� the person’s cognitive ability or skill;
� outcome expectations;
� previous use of the technique;
� perceived credibility;
� individual coping skills;
� pain outcomes.

Using this or similar models, it may be possible to match
cognitive-behavioral interventions with individual factors,
thereby improving effectiveness. Such models need to be
tested in well-designed studies before being of practical use.

CONCLUSIONS – COGNITIVE-BEHAVIOR THERAPY

Hypnosis and other cognitive-behavioral interventions
are widely used and have the strongest evidence in the

management of acute procedure-related pain. In chronic
pain conditions such as cancer, although the evidence is
weaker, there is enough to suggest that they are useful.
Well-designed studies with proper control conditions and
replication of some earlier results are much needed.
Equally important is the tailoring of techniques to address
persistent and chronic pain. The best evidence exists for
hypnosis and is most properly used as an adjunctive
component of an established comprehensive pain
management package.48

PAIN AND OTHER SYMPTOMS

Symptom clusters

Fleishman2 points to the need for studying the efficacy of
interventions for individual symptoms by looking at
symptom clusters. The three symptoms that cluster in
cancer are pain, depression, and fatigue.

It is clear that pain and emotional distress are intrin-
sically inter-related. The severity of pain increases with
the severity of emotional distress.5 It is possible that
psychological interventions for pain work as essentially
any psychological intervention bolsters the patient’s per-
ception of support in a situation where perceived loss of
control is predominant.

The inter-relationship between psychological distress
and pain is complex. Butler et al.49[II] looked at this in a
group of women with metastatic breast cancer. As part of
a randomized trial of the effects of group psychotherapy,
they looked at measurements of pain and distress at the
time of entry into the study and looked at the progress as
the patients approached death. While psychological dis-
tress remained reasonably stable between the initial
measurement and the next to last point, there was sig-
nificant decline from the second to last measurement
until the final measurement. Group psychotherapy did
not appear to have a significant role in reducing distress
before death. The authors point out that this has the
added implication when results of interventions in people
close to death are analyzed and there seems to be a natural
spike in both distress and pain before death.49

It is well known that pain, depression, and fatigue
often cluster in patients with cancer. Fleishman2 suggests
that established treatments for one symptom may ‘‘cross
over’’ and reduce the burden caused by other symptoms.
He points out that such an approach, optimal treatment
of symptom clusters, challenges the traditional model of
seeing and treating symptoms individually. He suggests
that the various supportive care modalities are woven
together into the care plans for patients so that symptom
clusters can be optimally addressed.

The study by Syrjala et al.24 was also unique in that it
looked at the efficacy of the same intervention (hypnosis)
in two commonly occurring symptoms in cancer, pain
and nausea/emesis. No effect was found on emesis.
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An important consideration is the role of hypnosis in
other symptoms that accompany cancer, such as psy-
chological distress, insomnia, and emesis, thereby
potentially offering a therapeutic intervention which
reduces the overall distress of the patient.

Symptom limitations

Doorenbos et al.50 conducted a randomized trial of pro-
blem solving cognitive-behavioral intervention on
symptom limitations compared to conventional care. This
approach moves away from looking at individual symp-
toms such as pain to the limitations imposed by a number
of symptoms. They found that, on average, after ten
weeks, the experimental group experienced reduced
symptoms limitation and maintained this advantage over
the control group.

PSYCHOLOGICAL INTERVENTIONS FOR PAIN IN
CHILDREN WITH CANCER

There have been numerous advances made in the 1990s
for pain research in general and specifically in pediatric
pain. Many areas have been focused on, starting from the
understanding of pain in children, the development of
pain measures, and the use of effective strategies to con-
trol pain, both pharmacological and nonpharmacological.

In 1998, the World Health Organization published
guidelines for management of pain in children with
cancer for medical procedures; in all cases a combination
of a psychological and a pharmacological approach was
supported. Though many interventions have been
applied, only two, cognitive therapy and hypnosis, qualify
as empirically validated and efficacious according to the
APA framework.51

Most of the studies carried out in pediatric pain related
to cancer involve procedural pain. This has been based on
previous reports on pain in children with cancer, which
point out that children with cancer experience direct pain
related to malignancy in only about 25 percent, while
double the number (50 percent) have painful episodes
due to therapy or procedures.52 Evidence suggests that
children with cancer find painful procedures to be the
most difficult part of their illness and this does not get
desensitized despite repeated procedures.52 In some, dis-
tress has been seen to continue for years after treatment
for cancer.53

Psychological interventions for procedural pain

As in adults, these could be broadly grouped into three
categories:

1. education – which includes preparation and
information sharing with children and parents;

2. hypnosis and imagery-based methods;
3. cognitive techniques and methods to improve

coping skills.

Psycho-education

Preparation, the most common psychological interven-
tion for children who undergo painful medical proce-
dures, is a generic term which encompasses components
like provision of information to children and their par-
ents about the indications, need, type, and details of an
impending procedure.54 Preparatory information can be
characterized as being sensory or procedural.55 Proce-
dural information would be those that detail the proce-
dure, without describing the sensations, whereas sensory
information would focus on the sensations that the per-
son would experience at various stages of the procedure.
A combination of both sorts of information seems to be
the most effective manner.56

There have been several methods used to provide
children with information about painful procedures such
doll-play, story and coloring books, hospital tours, and
cognitive strategies.57 Video games with multimedia
formats seem to have good potential.

According to a systematic review of informa-
tional interventions designed to influence knowledge
among pediatric cancer patients, few conclusions can be
derived and generalized, with the exception that infor-
mation transfer methods which are highly interactive
and individualized contribute well to health-related
knowledge.58

Hypnosis and imagery-based methods

Hypnosis in acute and chronic pain and cancer pain has
been a focus in a number of case reports and an
increasing number of systematic studies.54 As in adults, a
variety of techniques, such as imagery and relaxation, are
included under the term ‘‘hypnosis.’’ Children have been
found to be more responsive hypnotically than adults.59

PRACTICAL EXAMPLES OF TECHNIQUES OF HYPNOSIS IN
CHILDREN

Direct hypnotic suggestions

Request for numbness

We will do some strong magic nowy First you have
to make your low back go to sleep for a few min-
utesy . I’ll show you how to do ity I’ll just put my
hand on your back and help it become sleepy and
numby. Soft and sleepyy. 60
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Indirect hypnotic suggestions using therapeutic stories
and metaphors

Setting sun metaphor

See yourself sitting on a beautiful Greek beach at
sunsety. Notice the bright red sun as it descends on
the far horizony See the sun gradually sink into the
seay See the colours change from red to purple and
then to bluey Enjoy the tranquillityy

Adapted from Levitan61

Self-hypnosis techniques

The Gardner’s model62 follows a three-step method for
teaching children self-hypnosis. The child is individually
subjected to various induction and deepening methods
usually emphasizing imagery and ideo-motor techniques.
After allowing time for enjoyment of the imagery, the
child is asked to count silently backward from five to one,
eyes opening at three, fully alert at one.

EVIDENCE FOR EFFICACY OF HYPNOSIS IN PROCEDURAL
PAIN

Individual studies of hypnosis in children

A randomized prospective controlled trial of 80 patients
undergoing lumbar punctures for hematological malig-
nancies is the most compelling study.60[II] The children
in the hypnosis group experienced significantly less pain,
anxiety, and behavioral distress compared to controls. It
was also noted that both direct and indirect hypnosis were
equally effective, though the benefits reduced when chil-
dren tried self-hypnosis. Earlier, the same group had
demonstrated that when trained in hypnosis or cognitive
coping skills, children undergoing bone marrow biopsy
had significantly less pain.63[III] The same study also
showed that hypnosis tended to be superior to cognitive-
behavioral skills training. Zeltzer and LeBaron64[III] had
also contributed to evidence establishing hypnosis being
of superior value. These results reinforce findings from
other studies in the same area.65, 66

Systematic reviews/meta-analyses of hypnosis in
children

Two systematic reviews have looked into hypnosis for
procedure-related pain and distress in children with cancer.

In the review carried out in 2004, nine papers were
appraised, of which three studies were concluded to be
well-conducted case control or cohort studies with a low
risk of confounding or bias and a moderate possibility that
the relationship is causal.67[III] The rest contributed as
case control or cohort studies with a high risk of con-
founding or bias and a significant risk that the relationship
is not causal. The authors concluded that evidence to
date is not robust enough to recommend hypnosis in

best-practice guidelines for procedural pain in pediatric
cancer pain management, but larger scale, appropriately
controlled studies are justified for the future.

The most recent systematic review analyzed the data
collected from one systematic review, seven published
randomized controlled trials, and one nonrandomized
controlled clinical trial.68[I] The conclusions arrived at
were that research in hypnosis contributed significantly to
literature, not only by narrating different, but specific,
hypnotic techniques but also a foundation/framework on
which future work can be built. Though hypnosis has the
potential to be a clinically valuable intervention for pain
in pediatric cancer patients, further research is essential to
claim effectiveness and acceptability.

CONCLUSIONS – HYPNOSIS IN CHILDREN

Hypnosis has strong potential to be of clinical use to
reduce pain and distress in children undergoing proce-
dures. Additional features of these techniques which may
contribute to easy acceptability and tolerance among
patients are that, as such, there have been no known
adverse effects or interactions. It has been noted that the
hypnotic experience is enjoyable for the patients. No
change has been noted in terms of other functions,
especially normal mental capacity. Once learnt, the skills
can be generalized to distress due to other causes, for
example, nausea and vomiting. Evidence also adds that
this provides the clinician with a chance to build a
stronger therapeutic relationship with the patient.

COGNITIVE-BEHAVIORAL TECHNIQUES AND
COPING SKILLS

According to the cognitive model, an individual’s inter-
pretation of events, not the reality of the events as such,
influences behaviors and emotional reactions. For pain, the
CBT model focuses on the experience being multi-
dimensional and not only a sensation. A series of studies
on a multicomponent CBT package have been reported on
pediatric cancer patients. Jay et al.69, 70 developed an
intervention package designed to teach children effective
coping skills and reduce their distress during bone marrow
aspiration and lumbar puncture. The typical components
have been filmed modeling, incentives, breathing exercises,
emotive imagery and distraction, and behavioral rehearsal.

Efficacy of cognitive-behavioral techniques in
procedural pain

INDIVIDUAL STUDIES – COGNITIVE-BEHAVIORAL
TECHNIQUES IN CHILDREN

Jay et al.69[IV] carried out a series of studies on a
CBT package, comparing it with pharmacological
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interventions, and the combined effects of both techni-
ques. In their first study, five children with anxiety and
distress were found to have a 50 percent reduction in their
distress scores after intervention. The second study was to
compare the CBT package with oral diazepam and an
attention control condition (30 minutes of cartoon
watching before the procedure).70[III] Overall, the pain
ratings were significantly lower when CBT was compared
to either the diazepam or the attention control group.
Diazepam was found to reduce the anticipatory distress
but not the procedural one. The next phase of this
research series was to investigate the combined effects of
CBT and oral diazepam in a study of 83 children. They
were assigned to either a CBT package or a combined
package of CBTand diazepam. Both groups were found to
have decrease in pain scores from baseline to intervention;
but the CBT plus diazepam group showed only one-third
of the reduction compared to the CBT only group. The
conclusions were that diazepam could have interfered
with the learning of the CBT strategies and may have
affected imagery and distraction tasks as well by affecting
their concentration.71[III]

The last project by the same set of researchers again
compared CBT with general anesthesia in alleviating the
distress of 18 children with cancer.72[III] The results
indicated that the children showed more behavioral dis-
tress in the CBT condition for the first minute of lying
down on the treatment table. There were no significant
differences in the outcome measures.

Another study using several of the same components in
the CBT package compared the efficacy of conscious
sedation with a combination of conscious sedation and
psychological intervention.73[III] The results showed that
distress decreased over time and quality of life as well as
parental stress improved concurrently. It also supported an
inverse relationship between distress and age of the child.

CONCLUSIONS – COGNITIVE-BEHAVIORAL TECHNIQUES IN
CHILDREN

CBT has been repeatedly shown to reduce distress in
children with cancer undergoing painful medical proce-
dures in a number of studies. However, no one inter-
vention was distinctly more effective than another and
there has been no attempt to delineate the efficacy of
specific elements of each type of intervention. Many
pharmacological approaches do decrease the pain and
distress, the unacceptable side of this being adverse effects
and medical risks whereas the risk of injury because of
unrestricted movement could always occur with CBT.
Other limitations also include increased staff need and
recovery time.

Hypnosis and CBT are safe techniques leading to no
adverse effects. They are reasonably cost effective, which
may well enhance the child’s compliance and reduce
expensive medical input.

OVERALL CONCLUSIONS

Keefe et al.74 reviewed the history of psychological
approaches to pain focusing also on cancer pain. They
point to the association between pain and psychological
distress and observe that research on psychological factors
has focused on the two main areas of psychological dis-
tress and coping with pain. It is interesting that they
group psychosocial interventions in cancer pain into three
broad categories of (1) cancer education, (2) hypnosis
and imagery based methods, and (3) coping skills train-
ing. They make the following conclusions:

� The current studies provide high quality evidence
that cancer pain education is practical and can
improve patient outcomes.

� Hypnosis and imagery are effective at reducing acute
pain in pediatric and adult cancer patients and adults
undergoing bone marrow transplant. They also
conclude that chronic cancer pain is likely to be
responsive to hypnosis and imagery.

� There is little evidence of an added advantage of
adding additional coping skills training interventions
over hypnosis and guided imagery alone for patients
with acute malignant pain. They suggest that coping
skills training may be beneficial in chronic cancer
pain, although the specific components are as yet
unidentified.

CBT with the focus on cognitive restructuring has not
been sufficiently explored in cancer pain management.
Future research should draw from work that has already
been carried out in the use of CBT in other fields.
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KEY LEARNING POINTS

BREATHLESSNESS AND COUGH

� Treat reversible causes if possible.
� Consider nonpharmacological techniques.
� Drug treatment includes opioids and, if anxiety is a

strong component, benzodiazepines.
� Nebulized drugs have a limited role in palliation.
� Oxygen and other gases should not be used without

careful thought.

GASTROINTESTINAL SYMPTOMS

� Optimize dentition, manage xerostomia, and treat

mucositis and candidiasis promptly.
� Dysphagia can be palliated with radiotherapy, stents,

and steroids.
� Selection of antiemetics will depend on the most likely

underlying cause. Hypercalcemia should be treated with

bisphosphonates if appropriate.
� Stents, steroids, octreotide, and antiemetics are used in

malignant bowel obstruction, while surgery has only a

limited role.
� Constipation occurs more frequently than diarrhea in

advanced cancer and opioids are a common cause.

Laxatives should be provided whenever opioids are

commenced.

� Anorexia will often respond temporarily to steroids or

progestagens but improving the cachexia that occurs in

many advanced cancers remains elusive.

CUTANEOUS SYMPTOMS

� Lymphedema, pruritus, and sweating:

nonpharmacological and drug treatments are

discussed.

PSYCHOLOGICAL SYMPTOMS

� Treatable psychiatric illness should be identified.
� Cognitive behavioral techniques are increasingly used

for anxiety management.
� Reversible causes of delirium should be treated if

possible. At the end of life, the use of sedative drugs

may be required.

END OF LIFE CARE

� Optimal symptom management may involve changing to

the subcutaneous route of administration.
� Supporting the patient’s family (including bereavement)

is vital.



RESPIRATORY SYMPTOMS

Breathlessness

Breathlessness (dyspnea) is defined as an uncomfortable
awareness of the effort of breathing. In a recent study of
923 oncology outpatients, nearly half described breath-
lessness, with only about 10 percent having primary or
metastatic cancer in the lungs.1[III] The prevalence and
severity rise as disease progresses and, although much can
be done to ease the sensation of breathlessness, it remains
a difficult symptom to control.2[III]

PATHOPHYSIOLOGY

It appears that a respiratory effort of more than a third of
that of which the individual is capable produces breath-
lessness.3 Hence, any impairment of respiratory capacity
will tend to bring down the point at which breathlessness
will be felt, until ultimately it may be experienced even at
rest. Such impairment can arise from:

� reduced ventilation of gas exchange surfaces, for
example asthmatic bronchoconstriction, bronchial
obstruction by tumor;

� reduced area of gas exchange surfaces, for example
compression or obliteration of alveoli by tumor,
pleural effusion or ascites, occupation of alveoli by
fluid, bronchiectasis;

� reduced perfusion of gas exchange surfaces, for
example pulmonary embolism, anemia;

� increased lung stiffness, for example pulmonary
fibrosis, emphysema, pulmonary edema;

� reduced respiratory muscle capacity, for example
spinal cord compression, amyotrophic lateral
sclerosis, pain;

� unusual respiratory demands, for instance in diabetic
ketoacidosis or in thyrotoxicosis.

The symptom of breathlessness results from cortical
perception of feedback from central and peripheral
receptors and the emotional response that this generates.
It is a subjective sensation and is often but not always
associated with tachypnea.

CAUSES OF DYSPNEA IN CANCER

In a study of 100 dyspneic cancer patients (half of whom
had lung cancer), there was a median of five causes
contributing to breathlessness in the study population.
Nearly all patients had abnormal spirometry and the
median maximal inspiratory pressure was only 16 cm
of water, suggesting a hitherto unsuspected high pre-
valence of inspiratory muscle weakness in cancer-related
breathlessness. Potentially correctable causes included
bronchospasm, hypoxia and anemia.4[III]

Clinical findings – history and examination

As with any cancer symptom, reversible causes should be
excluded, as treatment may be worthwhile.

� Coexisting lung or cardiac disease should be searched
for.

� Anemia, especially a hemoglobin concentration below
8 g/dL, or a recent rapid fall in hemoglobin can be
associated with breathlessness, which may then
respond to transfusion.

� There may be a history and signs of a chest infection
or pulmonary embolus.

� Examination may reveal a pulmonary or pericardial
effusion, ascites, airway obstruction, stridor, or
superior vena caval obstruction.

� Hyperventilation may indicate a significant
contribution of anxiety to the breathlessness-features
in the history may include breathlessness that
fluctuates rapidly, varies with social situations, and is
poorly linked with exertion.

In making an assessment of breathlessness, the possible
emotional component should not be overlooked.
Breathing difficulty is frightening, and the fear that results
worsens the perception of breathlessness further. Patients
may worry that the dyspnea is further damaging their
lungs and even that they might die in an episode of
breathlessness.

Investigations

� A blood count, random blood glucose estimation,
and thyroid function tests may be indicated by
history and examination.

� Pulse oximetry on room air, before and after exercise
and before and after oxygen may indicate the
therapeutic value of oxygen.

� Spirometry may be useful to diagnose reversible
airway obstruction.

� An electrocardiogram may highlight coexisting
ischemic or hypertensive heart disease.

� Chest radiography may be helpful in delineating
effusions, confirming cardiac failure, or revealing
lymphangitis carcinomatosa, which often presents
few signs on auscultation.

� Echocardiography may be indicated to identify a
malignant pericardial effusion or an impaired
ejection fraction.

� Pulmonary emboli are increasingly diagnosed by high
resolution computed tomography (CT) scanning
rather than nuclear medicine techniques. A recent
retrospective review of 59 patients found to have
previously unsuspected pulmonary emboli on routine
cancer restaging CT scans suggested that these
patients were experiencing considerable symptom
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burdens from pulmonary emboli.5[III] The inference
from this study is that this condition should be
actively sought, especially as pulmonary emboli may
be amenable to anticoagulation.

Management

Coexisting cardiac or pulmonary disease should be trea-
ted optimally and anticoagulation considered for
thromboembolism. The contribution of the cancer to the
breathlessness needs to be assessed together with the
possibilities of antineoplastic treatment. Supportive and
interventional measures for palliation of breathlessness
will be discussed.

SUPPORTIVE CARE

Aside from medical interventions, there are certain sup-
portive approaches to breathlessness that should under-
pin other types of management. These include:

� understanding and, if necessary, modifying the
patient and his or her family’s understanding of
breathlessness and its causes and consequences;

� physiotherapy assessment of aids to mobilization,
and breathing retraining;

� use of a fan or open window;
� complementary therapies such as aromatherapy

massage and acupuncture may be beneficial for some
patients;

� attention to social isolation;
� drawing up a simple, written plan of action in case

of exacerbations of breathlessness.

This approach has informed nurse-led breathlessness
clinics, which have proved beneficial to cancer patients in
a controlled trial.6[II]

SPECIFIC MANAGEMENT

Airway obstruction by tumor

Chest radiography may suggest, and bronchoscopy con-
firm, that lung capacity is depleted by tumor obstructing
a main bronchus.

� Radiotherapy can be given either by external beam or
intraluminally. The external approach carries an
increased risk of pulmonary fibrosis if the patient
survives long enough. In a large series of breathless
patients with bronchial obstruction treated with
intraluminal radiotherapy, 60 percent of patients
reported improvement and 46 percent of pulmonary
collapses were alleviated. Retreatment for relapse
provided similar rates of symptom relief, but only 7
percent of pulmonary collapses showed
improvement.7[IV]

� Laser treatment or cryotherapy via a bronchoscope
can also be used for palliation.8[V]

� As a preliminary to radiotherapy, and for those who
are too ill to undergo it, a trial of steroids
(dexamethasone 12–16mg/24 h p.o. or s.c.) should be
given, as reduction in peritumor edema can provide
some symptomatic relief.

� In patients who are fit enough, an alternative to
radiotherapy is the insertion of a metal wire stent,
for which rapid symptomatic relief has been
claimed.9[IV]

� Chemotherapy may alleviate breathlessness in
certain cancers, for example small-cell lung
cancer.

Superior vena caval obstruction

Superior vena caval obstruction (SVCO) from mediastinal
malignancy, most often lung or lymphoma, includes
breathlessness among its several distressing symptoms.

� Steroids (dexamethasone 16mg stat p.o. or s.c.) are
usually given for symptom relief (or prior to
radiotherapy or chemotherapy).

� Good symptom relief from radiotherapy was
reported in 80 percent of a series of 125 patients
with malignant SVCO.10[IV] However, symptom
relief is usually delayed seven to ten days, during
which time symptoms may initially deteriorate,
despite steroids.

� Radiotherapy may be less effective if the superior
vena cava is thrombosed.

� Expandable wire stents have been employed in
SVCO; a retrospective comparison of stents and
radiotherapy found advantage in the use of stents in
the magnitude and speed of onset of symptom
relief.11[IV]

� Stenting is often combined with that of thrombolytic
therapy12[IV] and has been supported by a
systematic review.13[II]

Lymphangitis carcinomatosa

This condition results from malignant infiltration of the
lung lymphatic system, characteristically from a breast
primary. The supposed etiology of the associated
breathlessness is fluid retention in the lungs as a result of
inadequate lymphatic drainage.

� Anecdotally palliation may be achieved by using
dexamethasone 6–12mg/24 hour orally on the
rationale that reduction in edema around the tumor
deposits may assist lymphatic function.

Malignant pleural and pericardial effusions

Malignant pleural effusions occur in approximately half
of patients with metastatic cancer and short-term relief of
dyspnea can be achieved with thoracocentesis. For
recurrent effusions, pleurodesis with chemical sclerosants
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is recommended. A recent systematic review of nearly
1500 patients14[I] concluded that:

� talc is the most effective chemical sclerosant;
� pleurodesis performed thoracoscopically was more

effective than medical pleurodesis.

Pericardial effusions occur less frequently in malignancy
but should be considered as a treatable cause of dyspnea.
Palliation can be achieved by pericardiocentesis. Instilla-
tion of cisplatin into the pericardial space relieved
symptoms and reduced recurrence rates in a series of 46
patients, particularly those patients with nonsmall cell
lung cancer.15[III] For seriously ill patients, percutaneous
balloon pericardiotomy allows pericardial fluid to drain
into the pleural or peritoneal space and this procedure
can be performed under a local instead of a general
anesthetic.16[V]

DRUGS FOR PALLIATION OF DYSPNEA

Opioids

Despite the widespread caution exercised in the use of
opioids in patients with respiratory impairment since it
was established that they can cause respiratory depres-
sion,17 these drugs are the cornerstone of palliation of
breathlessness in patients with advanced cancer.

Proposed mechanisms of action include:

� reduction in the sensitivity of the respiratory center
and of the awareness of breathing;

� anxiety reduction (which can have a direct impact on
awareness of breathing);

� opioids are thought to reduce both preload and
afterload in cardiac failure;

� although there are opioid receptors in the airways,
nebulized opioids have thus far failed to demonstrate
beneficial effects over and above that of saline (see
below under Nebulized drugs).

Walsh18[III] showed that morphine could safely be used
for analgesia in patients with poor lung function without
precipitating hypercapnia, as long as the dose was pro-
portionate to the level of pain. A more recent study of 29
nonoxygen-dependent patients demonstrated no sig-
nificant changes in end-tidal carbon dioxide during
opioid titration for cancer pain.19[III]

A small placebo-controlled single-dose trial of sub-
cutaneous morphine in cancer patients already receiving
opioids for pain and on continuous oxygen found a
reduction in breathlessness and a marked patient pre-
ference for morphine over placebo (nine out of ten).20[II]
An earlier uncontrolled trial had found a similar result,
but noted that the duration of relief of breathlessness was
less than that of pain, beginning to diminish after 75

minutes and back to baseline after 2.5 hours.21[III] An
uncontrolled trial of oral morphine for breathlessness
differed in that most of the patients were opioid naive: 5
out of 18 patients withdrew because of drowsiness or
dizziness, and only one reported definite improvement.22

[III] The starting dose used was 20mg morphine per day.
These and other studies (most of which have been

conducted in patients with nonmalignancy-related dys-
pnea) have been analyzed in a systematic review which
concluded that there is a small but worthwhile beneficial
effect of oral and injected opioids on the symptom of
breathlessness.23[I] The same review found a lack of evi-
dence to support use of opioids by the nebulized route
and no studies demonstrated an improvement in exercise
tolerance. There did not appear to be a major problem
with respiratory depression but this parameter was not
consistently measured.

Most studies included in the review used morphine or
codeine and starting doses were very variable. Further
studies are required to examine:

� appropriate starting doses and whether there is a
ceiling effect for dyspnea (as opposed to pain);

� long-acting versus short-acting preparations;
� as required versus regular dosing;
� comparison of efficacy of different opioids;
� effect on respiratory function (if any) when opioids

are used for dyspnea as opposed to pain.

While further evidence is awaited, a pragmatic approach
is as follows.

� As with pain, the preferred route is orally.
� For patients already taking opioids for pain, an

increase of 25–50 percent in the analgesic dose is
appropriate for persisting breathlessness.

� For those not currently taking morphine, the starting
dose should be low (2.5mg) and the preparation a
short-acting one.

� Initially, morphine may be given on an as required
basis or perhaps three or four times daily. Thereafter
titration can occur as with pain, with the aim of
moving to a long-acting preparation, if this suits the
patient.

� For exercise or movement-related dyspnea, buccal or
intranasal fentanyl or alfentanil has been used for a
rapid onset of action but these are not usually
suitable for opioid-naive patients.

� If breathlessness improves but morphine is poorly
tolerated, an alternative opioid can be tried, as with
pain. However, available preparations in some cases
do not allow the advised low starting doses.

Anxiolytics

Given the close association between breathlessness and
anxiety, it is unsurprising that anxiolytics have found a
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role in its management. It is less clear whether they have
any other mechanism of action, in particular through the
muscle relaxant properties of the benzodiazepines.

� Diazepam has not been studied in cancer-associated
breathlessness, but the results from patients with
chronic obstructive pulmonary disease (COPD) are
predominantly negative.24 [II] However, clinical
experience indicates that daily doses much lower
than the 25mg used in COPD can improve
breathlessness in cancer patients. Often, 2–5mg t.i.d.
may suffice initially and because of the long half-life
of diazepam a single night-time dose may eventually
be sufficient.

� Sublingual lorazepam (0.5–1.0mg) has proved
helpful in clinical experience for acute dyspneic
episodes precipitated or exacerbated by anxiety.

� There is limited evidence that phenothiazines can
help breathlessness: promethazine was better than
placebo in COPD25[III] and the combination of
chlorpromazine and morphine reduced breathlessness
caused by extensive lung metastases.25

� Buspirone is a nonbenzodiazepine partial 5HT1A
agonist which has been found both to reduce
breathlessness and to stimulate ventilation in subjects
with nonmalignant lung disease.26, 27[II] Its anxiolytic
action may have a latency of onset of seven to ten
days. The usual starting dose is 5mg two or three
times a day.

Medical gases

OXYGEN

Oxygen is often the first recourse of medical staff for
breathless patients. Once initiated, many patients are
understandably reluctant to accept its withdrawal, despite
the unsightliness of the mask or nasal cannulae and the
restrictions the equipment places on their freedom of
movement. In a small series of severely hypoxic cancer
patients, nearly all preferred oxygen to air,28[II] but in
two further randomized trials in patients with advanced
cancer (with subsets of hypoxic patients) both air and
oxygen appeared to confer benefit on the symptom; fur-
thermore symptomatic benefit did not appear to be
related to blood oxygen saturation.29, 30[II]

Although oxygen should never be withheld from a
patient who has previously found it useful, or one who is
acutely breathless and markedly hypoxic, it is reasonable
to attempt alternative approaches to the palliation of
breathlessness before commencing it. Even desaturation
on pulse oximetry is a poor guide to which patients will
benefit, and most palliative care physicians have seen
patients who have ceased to depend on oxygen once given
appropriate general support and the use of morphine and
an anxiolytic. A pragmatic approach can be found in
Booth et al.31[V]

HELIUM/OXYGEN AND NITROGEN/OXYGEN MIXTURES

For patients with stridulous breathing, a helium/oxygen
mixture can reduce the work of breathing,32[II] while
nitrous oxide may cause pulmonary vessels to relax, as
suggested in a trial with COPD patients.33[II]

Nebulized drugs

Nebulized bronchodilators, such as salbutamol and
ipratropium bromide, are indicated if there is any rever-
sible airway obstruction. As already indicated, nebulized
opioids have not demonstrated any advantage over neb-
ulized saline.34, 35[V] Similarly, lidocaine in nebulized
form showed no benefit over saline in another small
study.36[IV] Nebulized furosemide, at a dose of 40mg,
demonstrated improvements in visual analog scores for
dyspnea when compared with saline in a small rando-
mized controlled trial of breathless COPD patients37[II]
and a small study of breathless cancer patients suggested
benefit over saline.38[III]

COUGH

Cough may be voluntary or a reflex response to
mechanical and chemical receptors in the airways,
mediated via the cough center in the medulla and the
phrenic, intercostal, and inferior laryngeal nerves.

Clinical findings – history and examination

� Distinction should be made between productive and
nonproductive cough.

� A new, recent production of yellow or green sputum
accompanies lower respiratory tract infection,
whereas a dry, irritating cough suggests the
stimulation of airways receptors by tumor. This may
result not only from bronchial carcinomas but also
from cancer affecting the larynx.

� Cough occurring principally at night may indicate
asthma, cardiac failure, or silent aspiration.
Aspiration may also be indicated by the presence of
cough during eating or drinking.

� A drug history may indicate angiotensin-converting
enzyme inhibitors as the cause of cough.

Management

Chest radiography, sputum culture, and relevant anti-
biotic treatment may be relevant, especially if recurrent
tuberculosis is a possibility.

Antineoplastic treatment

Chemotherapy, radiotherapy, and laser treatment may all
relieve cough due to airway obstruction in the same way
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as for dyspnea. Cough caused by airway obstruction can
also be relieved with the use of steroids, for example
dexamethasone 4–8mg daily but long-term side effects
often preclude long-term use.

Palliative treatment of a dry cough is by suppression
and for a productive cough aims to facilitate the expec-
toration of sputum and, if possible, reduce its production.
The exception is at the end of life, when it becomes
appropriate to suppress even a productive cough.

Opioids

Most cough suppressants are opioids, and there is evi-
dence for a dose-related cough-inhibitory action of
codeine, probably mediated via m2- and kappa recep-
tors.39[V] However, if morphine is already being taken for
pain, it is more logical to titrate the dose further for
troublesome cough rather than add a second opioid.
Some patients find helpful the addition of a demulcent
preparation such as simple linctus BP. If no opioid
analgesia is in use, codeine, diamorphine, and methadone
are all available as linctuses. The dose required to suppress
cough may be less than that needed for analgesia, but
nonetheless about 20 percent of cancer patients receiving
dihydrocodeine for cough report drowsiness.40[II]

Other antitussives

Pholcodine or dextromethorphan are related to the
opioids, acting not via opioid receptors but on an alter-
native central mechanism.

Proprietary cough medicines often contain, as well as
an opioid, other drugs such as antihistamines and low
doses of emetic agents. Apart from sedation, any mode of
antitussive action of antihistamines is unknown, and
there is no evidence to support the claim that subemetic
doses of drugs such as squill enhance expectoration.

Nebulized lidocaine has anecdotally been used to
relieve dry cough. It can cause bronchospasm and
aspiration due to loss of sensation of the protective
pharyngeal reflexes.

Future potential therapeutic targets include antagonists
at nociceptin, bradykinin, and vanilloid receptors.41[V]

Mucolysis

There is some evidence that oral carbocisteine
(500–750mg t.i.d.) and nebulized N-acetylcysteine reduce
the viscosity of sputum in COPD patients.42[I] Inhalation
of steam, with or without addition of aromatic sub-
stances, or nebulized saline can be helpful in aiding
expectoration of sputum. A trial of a bronchodilator may
also be worthwhile in case reversible airways obstruction
is exacerbating sputum retention.

Bronchoalveolar carcinoma may result in unpleasant
large volumes of watery sputum (bronchorrhea). Aside

from antineoplastic treatment, anecdotal success has been
reported with nebulized and systemic anticholinergic
drugs, nebulized nonsteroidal anti-inflammatory drugs
(NSAIDs) and octreotide. The section on End of life
care covers the management of retained Secretions (see
below) in the terminal phase.

HEMOPTYSIS

The expectoration of blood is experienced as a particularly
alarming symptom. Hemoptysis occurs in approximately
20–40 percent of lung cancers, usually through involve-
ment of the bronchial arteries. Occasionally it is an over-
whelming terminal event, particularly in association with
cavitating squamous carcinomas of the bronchus.43[IV]
Massive hemoptysis (over 500mL/24 hours) mostly causes
death through asphyxia rather than blood loss. However, in
the absence of lung cancer there are many nonmalignant
reasons for coughing up blood and, indeed, up to 40
percent of cases remain undiagnosed. Upper or lower
respiratory tract infections are by far the most common
causes, followed by bronchiectasis and tuberculosis.44

Clinical findings – history and examination

� Distinguish between blood originating from the
lungs, versus the stomach, mouth, or nose.

� Hemoptysis is generally bright red, frothy, or mixed
with sputum. Blood from a gastric origin is dark and
will be acidic on testing.

� The volume of blood is not necessarily helpful in
diagnosis, but brief rather than prolonged episodes
suggest a benign origin.

� Possible inhalation of a foreign body should be
excluded.

� Accompanying symptoms of cough, pyrexia, and
chest pain suggest lower respiratory tract infection or
pulmonary embolism.

� Chest radiography with lateral view may identify
tumor, abscess, or tuberculosis. High-resolution CT
may be indicated if pulmonary embolism is suspected.

Treatment

� Cancer-related hemoptysis responds well to
radiotherapy. A review of 330 patients with lung
cancer receiving radiotherapy found an 83 percent
response rate for hemoptysis.45[IV] Two fractions
appear to be as effective as longer treatments.46[III]

� Hemoptysis may improve with tranexamic acid
(500mg t.i.d. to 1 g q.i.d), which is an
antifibrinolytic, or the hemostatic agent ethamsylate
(500mg q.i.d.).47[IV] A potential problem is that
clots forming as a result of using these drugs may be
unusually hard and, if they break loose, can in
consequence be troublesome to expectorate.
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GASTROINTESTINAL PROBLEMS

Oral problems

Up to 89 percent of hospice patients suffer from oral
problems.48[V]

DRY MOUTH (XEROSTOMIA)

Xerostomia may result in infection, dental caries, loss of
taste, anorexia, dysphagia, and speech impairment.

The salivary glands produce 1.0–1.5 L of saliva a day.
Parasympathetic stimulation makes saliva more watery,
while sympathetic stimulation slows down flow, reduces
its amount, and increases the organic content. Vasoactive
intestinal peptide (VIP) appears to play an important role
in saliva regulation. Aldosterone has a similar effect on
saliva to that on the kidneys.49

Common causes of xerostomia are shown in Table
24.1.

Treatment

� Good oral hygiene, starting with meticulous
mouthcare, up to two-hourly in very weak patients.

� Fluid is encouraged, and medication reviewed.50

� Sucking pineapple chunks is said to increase
moisture and clean up furring, because fresh
pineapple contains the enzyme ananase.51[V]

� Various artificial salivas are available, to be sprayed
up to several times an hour underneath the tongue
and swished in the mouth for a few seconds.52

� A randomized trial suggested chewing sugar-free gum
was at least as effective as artificial saliva and many
patients preferred it, probably because of the
stimulation of salivary flow.53[II]

� Barrier preparations such as oral balance gel and
gelclair may help.

� Pilocarpine (usual dose 5mg t.i.d.) in two
randomized studies demonstrated benefit in patients

who had received head and neck radiotherapy,54, 55

[II] especially if given concomitantly with
radiotherapy and if there is residual salivary gland
function. Bethanecol 25mg t.i.d. is an alternative.
Therapeutic benefit may not occur for several weeks.
Systemic side effects of oral pilocarpine may be
avoided by the use of the topical preparation: 4
percent pilocarpine (the eyedrop preparation) mixed
with cordial to disguise the taste, two drops t.i.d.

CANDIDIASIS

Candidiasis is present in up to 89 percent of patients with
terminal illness.56 [III] Risk factors include:

� elderly patient;
� dentures;
� dry mouth;
� malnutrition;
� diabetes;
� corticosteroids;
� antibiotics;
� head and neck radiotherapy;
� human immunodeficiency virus (HIV) infection and

other causes of immunosuppression.

Several species of Candida or other fungi may be involved;
no antifungal is effective against all species. Candidal
infection may be the result, rather than the cause,
of mouth problems, and general oral hygiene in the
terminally ill may be more important than antifungal
medication.57[V]

Candida can present as pseudomembranous stomatitis
(white plaques, easily scraped off, leaving an erythema-
tous background) or as reddened smooth mucosa –
chronic atrophic candidiasis; angular cheilitis may be
present. Esophageal candidiasis produces pain on swal-
lowing and is confirmed by gastroscopy or by barium
swallow showing esophageal plaques.

Treatment

The most well-known antifungal is nystatin (3–5mL q.i.d.
held in mouth and swished as mouthwash). However,
many patients find it difficult to use appropriately and a
recent systematic review has questioned its efficacy in
both prophylaxis and treatment of candidiasis.58[I] Its
activity is impaired by chlorhexidine, which is present in
many mouthwashes.

Fluconazole and itraconazole are easy to use, safe
alternatives although drug interactions may be important,
especially with itraconazole. Fluconazole has good oral
bioavailability, so is very useful against esophageal or
systemic Candida. Ketoconazole can be hepatotoxic, is
impaired by low gastric acid (e.g. H2-blockers), and
interacts with many medications. The evidence for
effectiveness for various agents is stronger for prophylaxis
than for treatment, but only for drugs absorbed from the

Table 24.1 Common causes of dry mouth in palliative care.

Type Cause

Reduced salivary

secretion

Radiotherapy to head and neck

Drugs: anticholinergics, tricyclic

antidepressants, antihistamines,

beta-blockers, diuretics, morphine

Tumor

Autoimmune disorders

Buccal mucosal

damage

Cancer

Chemotherapy

Infection, e.g. herpes, Candida
Dehydration

Psychological Depression

Anxiety
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gastrointestinal tract.59, 60[I] A recent systematic review
raised a potential concern about increasing resistance of
some Candida species to fluconazole.61[I]

Amphotericin lozenges are an alternative but appear
less effective.

HERPETIC INFECTIONS

These produce excruciatingly painful vesicles and often
make the patient systemically unwell. Extension into the
esophagus produces much more severe pain on swal-
lowing than does thrush. Acyclovir, started early, aborts
such infections.

BACTERIAL INFECTIONS

Xerostomia and immunosuppression cause an increase in
Gram-negative flora causing mixed infections. Treatment
is with antibiotics and scrupulous oral hygiene. Severely
dehydrated, ill patients can develop infective parotitis as a
terminal event. Pus can be seen issuing from the parotid
duct near the second upper molar tooth. Systemic anti-
biotics may be indicated, although death is usually very
near and symptomatic measures are best.

Other oral problems

Mucositis may be due to chemotherapy (5-fluorouracil,
methotrexate) or radiotherapy to the head and neck. It is
time limited and may be reduced by benzydamine oral
rinse62[III] or sucralfate.63[IV] Strong opioids may be
required. Oropharyngeal pain may also respond to a
mixture of local anesthetic and antacid. Although many
treatments for mucositis have been tried, the evidence for
almost all agents is very weak and further studies are
suggested in a recent review.64[I]

Taste alterations are common and arise from a mul-
titude of causes, dry mouth, chemotherapy, infection, and
medication being some of the more common ones.
Treatment is directed at the underlying cause. Angular
cheilitis can also be due to vitamin deficiencies and may
respond to vitamin supplementation.

DYSPHAGIA

Etiology

In one series of 800 palliative care patients, dysphagia
affected 12 percent of individuals.65[IV] Some causes of
dysphagia in cancer patients include:

� mucositis:
– postradiotherapy/chemotherapy: mouth or

esophagus;
– common oral problems: sepsis, dry mouth;

� masses in the lumen:
– head and neck tumors;
– carcinomas of esophagus or esophagogastric

junction;
– food bolus blocking esophageal stent;

� masses in the wall:
– esophageal neoplasms;
– postradiotherapy or anastomotic strictures;

� extrinsic masses:
– mediastinal tumors;
– mediastinal lymphadenopathy;

� neurological problems:
– cranial nerve palsies (cerebral/head and neck

tumors);
– paraneoplastic syndromes: neuropathies,

myopathies e.g. Lambert–Eaton syndrome;66

– perineural tumor spread into the vagus nerve or
sympathetic trunk.67[IV]

Clinical findings

Neurogenic dysphagia involves liquids initially and only
later solids, whereas mechanical obstruction affects solids
first. Mechanical obstruction often involves the esopha-
geal phase; it may feel as if a lump of food refuses to go
down on swallowing, or swallowing may be painful.
Neurological problems are more likely to disturb the
oropharyngeal phase of deglutition.68 Patients can com-
plain of difficulty or pain on chewing, aspiration, drool-
ing, nasal regurgitation, and late regurgitation of
undigested food.68

Dry mouth or insufficient mastication in edentulous
patients can also cause dysphagia.

Investigation

Investigation by barium swallow, esophagogastroscopy for
structural disorders, manometry, and video studies for
neuromuscular disorders may be appropriate. An assess-
ment by a skilled speech therapist can be invaluable both
in elucidating pathology and in suggesting therapy.69

Management

� Treat xerostomia and review dentition.
� Sauces help lubricate dry food and a liquidized diet

may be needed for mechanical dysphagia.
� Benign strictures can be dilated, tumors intubated or

lasered.
� Patients with esophageal tubes must masticate their

food thoroughly and take fizzy drinks to wash away
debris. Blocked tubes can indicate displacement, a
food bolus wedged in the lumen that requires
endoscopic removal, or tumor overgrowth, which is
sometimes amenable to laser or reintubation.
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� For neurogenic dysphagia, thickeners will help if thin
liquids cause aspiration and drool from the mouth
easily.

� Selected patients with head and neck problems do
well with appropriate orthodontic prostheses and
even resuspension surgery.

� After surgery or radiotherapy to the head and
neck, some patients have a temporary loss of
sensation in the mouth, which results in
uncoordinated swallowing; very cold or
warm food may help re-educate the swallowing
mechanism.70

� In unilateral pharyngeal palsy, turning the head to
the paralyzed side forces food to go through the
sound side.

� The family needs to be reeducated with the patient.
� For selected patients a nasogastric or gastrostomy

feeding tube may be appropriate, particularly for
patients with head and neck cancer about to undergo
radical radiotherapy.

NAUSEA AND VOMITING

Prevalence, causes, and pathophysiology

In a series of 1635 cancer patients in a pain clinic, 40
percent suffered from nausea or vomiting.71[IV] The
symptom tends to be more prevalent in gynecological (a
fact which may also reflect increased prevalence in
women) and upper gastrointestinal cancers.

During vomiting, a complex coordinated series of
events takes place, with autonomic changes, retching, and
hypersalivation, followed by abdominal and diaphrag-
matic muscle contraction simultaneously with relaxation
of sphincters and closure of the epiglottis and naso-
pharynx as the vomitus is expelled.72[V] The emetic(vo-
miting) pattern generator (previously thought to be a
more discrete structure called the vomiting center) is a
diffuse collection of neurons in the brainstem which
coordinates the processes involved.

Figure 24.1 demonstrates the key pathways and neu-
rotransmitters involved while common causes are illu-
strated in Table 24.2.

Clinical findings

A good history should differentiate between regurgitation
(from esophageal tumors or neurogenic causes) and
vomiting. Nausea may or may not accompany vomiting but
is often the more debilitating symptom. Certain features in
the history may indicate the underlying cause, for example:

� Gastric outlet obstruction tends, at least at first, to
produce large-volume vomits, free of bile if the
obstruction is complete, and episodes usually occur
suddenly without preceding nausea (the only other
common cause of this is vomiting from raised
intracranial pressure). The patient may complain of
hiccups and heartburn, and will often find
undigested food in the vomit from meals taken more
than six hours previously.

� Squashed stomach syndrome, due to impaired gastric
filling from extrinsic pressure, or from the rigid small
stomach produced by linitis plastica, produces a
similar picture; however, vomits are frequent and
small volume as the stomach cannot fill to any
appreciable extent.

� Associated features of confusion or thirst may
indicate hypercalcemia as the underlying cause.

� Iatrogenic causes (from concurrent drugs and
anticancer treatment) and other metabolic
abnormalities such as acute renal failure should be
excluded.

� Raised intracranial pressure from brain metastases
may be indicated if headache, confusion, or
neurological symptoms are present.

� Learned responses play an important role in
anticipatory nausea and vomiting in patients who are
having cytotoxics, such that even meeting persons
associated with administration of treatment can bring
on an attack.

VPG
ACh-M
5HT2

H1

Higher brainstem,
area postrema.
(Chemoreceptor trigger zones)
D2/5HT3?NK1

Heart

Gut 5HT4/D2
Ach-M/?NK1
Somatostatin
5HT3 (via vagus)

Pharynx

Taste

X

X

IX, X

VII

NTS

Cerebellum
ACh-M/H1

Vestibular system

Thalamus and
hypothalamus

Cerebral cortex,
limbic system
GABA/GC/CB

Figure 24.1 Inputs into vomiting pattern

generator (VPG). Roman numerals signify the

relevant cranial nerve. Script in gray denotes

involved receptors/neurotransmitters: 5HT, 5

hydroxytryptamine (serotonin); ACh-M, muscarinic

acetylcholine; CB, cannabinoid; D2, dopamine;

GABA, gamma aminobutyric acid; GC,

glucocorticoid; H, histamine; NK1, neurokinin.

NTS, nucleus tractus solitarius.
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Management

Specific treatments aimed at hypercalcemia and bowel
obstruction are discussed separately below under Hyper-
calcemia and under Small and large bowel obstruction in
advanced cancer.

NONPHARMACOLOGICAL

� Precipitating causes such as strong smells, movement,
and anxiety should be addressed.

� A recent systematic review lends support to the use
of acupuncture at the P6 point on the anterior wrist
for acute chemotherapy-induced vomiting.73[I]

PHARMACOLOGICAL

� Review drug causes but remember that opioid-
induced nausea is usually self-limiting.

� Commonly used antiemetics, routes of
administration, dosages, and sites of action are
shown in Table 24.3.

� Pharmacological management of nausea and
vomiting in advanced cancer has been discussed in a
systematic review and the authors conclude that
surprisingly little evidence is available to support
management.74[II]

� Suggested plans for managing common causes of
nausea and vomiting are shown in Figures 24.2,
24.3, and 24.4.

� Venting gastrostomy has been used to palliate large
volume vomiting in mainly gastric outlet obstruction
and a case series of 51 patients over a seven-year
period suggested partial or complete relief of
symptoms in 47.84[IV]

� Endoscopic placement of duodenal stents has also
provided symptom relief.85[IV]

HYPERCALCEMIA

Hypercalcemia is a common cause of nausea and vomit-
ing in late-stage cancer. It occurs in 8.5 percent of hospice
patients.86[V] It is a marker of poor prognosis, with about
80 percent of affected patients dying within a year.87

Hypercalcemia occurs most commonly in patients with
squamous cell lung carcinomas, breast and renal cancers,
and myeloma (40–50 percent at some time during their
illness88).

Bone metastases are present in the majority
(approximately 80 percent) of cases, but because of other
mechanisms the diagnosis must be actively sought.

An important mechanism in hypercalcemia is para-
thyroid hormone-related peptide (PTHrP): it is released by
cancer cells and acts on endogenous PTH receptors to
mobilize calcium from bone.89[III] High PTHrP levels
imply a poorer prognosis and response to treatment.90[III]

Aside from nausea and vomiting, other symptoms
include constipation, polyuria, thirst, lethargy, cardiac
arrhythmias, and confusion. Later, the patient becomes
unconscious; seizures may occur and eventually death.
The measurement of calcium in the laboratory must be
corrected for the serum albumin and associated acute
renal impairment secondary to dehydration must be
looked for (as patients should be well hydrated prior to
definitive treatment).

Symptoms do not always correlate with the level
of calcium but above 3.5mmoL (corrected) should
be considered life-threatening even if the patient is
asymptomatic.

Management

� Diuretics and vitamin D and calcium supplements
should be withdrawn if at all possible.

Table 24.2 Common causes of nausea and vomiting in advanced

cancer.

Type Cause

Gastrointestinal Gastritis (alcohol, nonsteroidal anti-

inflammatory drugs)

Gastric outlet obstruction (tumor, fibrosis,

functional)

Slow gastric emptying (autonomic

gastropathy, functional, drugs)

Squashed stomach syndrome

(hepatomegaly, ascites, linitis plastica)

Intestinal obstruction

Constipation

Drugs Opioids

Digoxin

Theophyllines

Cytotoxics

Erythromycin

Metabolic Renal failure

Hypercalcemia

Hyponatremia

Neurological Raised intracranial pressure

Posterior fossa tumors

Meningeal infiltration

Skull metastases

Emotional Anxiety

Anticipatory vomiting with chemotherapy

Other Severe uncontrolled pain

Colic of any origin

Radiotherapy: especially to L1 region, high-

dose brain radiotherapy, upper

hemibody radiation

Cough, thick sputum, postnasal drip
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Table 24.3 Commonly used drugs in nausea and vomiting, their routes of administration and actions.

Drug Routes of administration and
doses of commonly used drugs

Receptors Comments

Metoclopromide74[I] Oral, i.v., s.c., i.m. 10–20mg

t.i.d.–q.i.d

D2 and (high doses) 5HT4

antagonism

Prokinetic in gut. Can be used in continuous s.c. infusion (CSCI).

Extrapyramidal side effects

Domperidone Oral and rectal only. Doses

10–20mg t.i.d.–q.i.d pc and

30mg t.i.d. p.r.

D2 and (high doses) 5HT4

antagonism

Fewer extra pyramidal side effects than metoclopromide. Poor oral

bioavailability

Cyclizine75[IV] Oral, i.v., s.c., i.m. 50mg t.i.d. p.r. Antihistamine/antimuscarininc Can cause skin irritation in CSCI. Immiscible with some drugs

Hyoscine hydrobromide Sublingual, s.c., i.m., i.v.

0.2–0.4mg s.c.

Antimuscarinic Can be antisecretory in bowel obstruction. Generally not recommended

in combination with D2 antagonist

Ondansetron/granisetron/

tropisetron/palonsetron

etc.74, 76[I]

Melt, oral, i.v., s.c. Doses: see

individual drugs

5HT3 antagonism Main use in early chemotherapy/radiotherapy-induced nausea but also

useful in bowel obstruction. Constipating. Expensive

Haloperidol (trials with

droperidol but this is not

commonly used)

Oral, s.c., i.m. 0.5–1.5mg

o.d.-b.i.d.

D2 antagonism, some

antimuscarininc

Extrapyramidal side effects. Long duration of action useful for

compliance. Main use in biochemical causes of nausea, especially

renal failure

Levomepromazine (formerly

methotrimeprazine)77, 78[V]

Oral, s.c., i.m. 2.5–6.25mg s.c.

o.d. to b.i.d.

D2, 5HT2 antagonism,

antimuscarinic

Oral is half as potent as s.c. route. Long duration of action. Drowsiness

and hypotension can be problematic. Skin irritation. Dose required for

effective antiemesis anecdotally lower than previously thought

Olanzapine79[III] Melt/oral 2.5–10mg p.o./melt

o.d.

D1/D2 antagonism/modulates

5HT also

Potentially fewer extra pryamidal effects but seizure threshold stroke

and diabetes more of a concern. More expensive than typical

antipsychotics

Corticosteroid (usually

dexamethasone)

Oral, s.c., i.v. Dexamethasone

4–8mg o.d.

? Cerebral cortex and gut (hence

use in emetogenic

chemotherapy)

Systematic review (see below under Small and large bowel obstruction in

advanced cancer) suggests small effect in resolving symptoms bowel

obstruction. Main use in emesis due to raised intracranial pressure.

Anecdotally antiemetic effect useful in intractable nausea of

unknown cause. Side effects preclude prolonged use and ‘‘pulse’’

recommended

Aprepitant80[II] Oral (seek advice re. dose) NK1 antagonism Currently only recommended for highly emetogenic chemotherapy.

Expensive

Octreotide/lanreotide s.c. only by continuous infusion

or i.m. injection fortnightly

Somatostatin analog Will not affect nausea but can reduce intestinal secretions in bowel

obstruction so reducing volume vomited (see Figures 24.2 and 24.5
for doses)

Lorazepam Sublingual. 0.5–1mg 1–2 hours

pretreatment

Modulates GABA (gamma

aminobutyric acid)

Anticipatory nausea

Nabilone81[I] Oral 1mg b.i.d. ? Cortical cannabinoid receptors Intractable nausea. Rarely used in view of drowsiness

Erythromycin82[III], 83[V] 250–500mg q.i.d oral Motilin agonism Mainly used in gastric statsis

Cisapride, a 5HT4 agonist which has prokinetic activity in the gut, has been discontinued in the UK because of reports of sudden cardiac death. However, newer related agents are under development.



� Special attention should be paid to patients taking
digoxin – hypercalcemia increases the risk of toxicity.

� Diuretics should not be used – they worsen any
preexisting dehydration.

� Rehydration via the intravenous route if the patient
is unable to manage oral fluids.

� Symptomatic treatment with appropriate antiemetic
(usually a D2 receptor antagonist).

� Intravenous bisphosphonates are now the mainstay
of treatment. Most produce a clinical response in two
to six days but it can take up to two weeks for
calcium levels to return to normal.91[II] The dose of
the drug is usually titrated to the calcium level and

renal function. The response rate to bisphosphonates
can be up to 70–100 percent.92[II], 93, 94

� The most frequently used drugs are clodronate and
pamidronate but the newer, more potent
bisphosphonates ibandronate and zolendronate may
increase the success rate and, because of the short
infusion times and longer period of normocalcemia,
are probably more cost-effective.95[I] The newer
bisphosphonates are associated with greater
nephrotoxicity, symptomatic hypocalcemia, and the
more recently discovered problem of osteonecrosis of
the jaw.96[IV]

� Gallium nitrate has been used in resistant cases and
in a recent randomized study was as effective as
pamidronate.97[II] However, it requires infusion over
five days and is nephrotoxic.

� Calcitonin is very rarely used now but is
another alternative – it only has a very temporary
effect.

� Intravenous phosphate has been used in intensive
care situations and can reduce life-threatening
hypercalcemia more rapidly than anything else but its
side effects of nausea, diarrhea, and ectopic
calcification preclude widespread use.

SMALL AND LARGE BOWEL OBSTRUCTION IN
ADVANCED CANCER

Incidence

It is difficult to assess the incidence of bowel obstruction
in patients with advanced cancer. Studies involve highly
selected patients at selected times of their illness. Repor-
ted figures vary from 2.5 percent in home care patients98

[IV] to 51 percent in an autopsy study of ovarian
carcinoma.99[IV]

Pathophysiology

In advanced cancer the cause of bowel obstruction can
be:100

� intraluminal, e.g. large bowel tumor;
� intramural, e.g. tumor spreading in the muscular

layers can cause ‘‘intestinal linitis plastica,’’ with a
rigid, functionless bowel;

� extramural, e.g. mesenteric and omental masses and
adhesions compress and kink the bowel;

� motility disorders – in addition to paralytic ileus
(uncommon in this situation), patients can be
affected by pseudo-obstruction due to infiltration of
bowel muscle, mesentery, or nerve plexuses supplying
the bowel, or as part of a paraneoplastic syndrome.

Other factors can also contribute, for example fecal
impaction, change of bowel flora.

Metoclopromide 10−20 mg t.i.d.–q.i.d. OR Domperidone
10−20 mg t.i.d.−q.i.d. p.o./30 mg pr t.i.d. Erythromycin
250 mg q.i.d. as prokinetic.

Switch route e.g. metoclopromide subcut 30−80 mg/24 hrs
Consider dexamethasone 8 mg o.d. s.c./p.o. with PPI if gastric
outlet obstruction

Consider  adding octreotide 300−1200 µg per 24 hrs s.c.

Consider nasogastric tube?? Venting gastrostomy if
patient fit 

Consider addition or replacement with:
haloperidol, levomepromazine, ondansetron 

Figure 24.2 Suggested treatment plan for vomiting due to

gastric stasis/outlet obstruction/’’squashed stomach.’’ PPI, proton

pump inhibitor.

• Cyclizine 50 mg t.i.d. p.o./s.c.

• Dexamethasone 4−16 mg o.d. p.o. or s.c.

• Consider gastric cover 

• Is patient fit for palliative radiotherapy?

Consider addition or replacement with:
• Haloperidol, levomepromazine (NB seizure threshold with
   anti-psychotics)
• Ondansetron

Consider s.c. route either o.d./b.d. or syringe driver

Figure 24.3 Suggested treatment plan for raised intracranial

pressure nausea/vomiting.
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Clinical features

The classical features of bowel obstruction are colicky
abdominal pain, vomiting becoming progressively fecu-
lent, abdominal distension depending on the level of
obstruction, and absolute constipation. However, these
may be altered in advanced cancer. Onset is often insi-
dious, the course may be intermittent, bowel distension
may be absent in extensive bowel infiltration, and diar-
rhea is not uncommon in incomplete obstruction. A
constant background abdominal pain is usually present in
addition to the colic due to extensive tumor.

Management

SURGICAL INTERVENTION

Surgery needs to be considered in all cases. In approxi-
mately one-third of patients, even those with advanced
disease, obstruction has a benign cause.100 In most cases,
surgery is the only definitive treatment anyway. However,
this has to be balanced against an overall mortality rate
for operation for acute bowel obstruction of 20 percent in
advanced cancer, rising to 69 percent in patients aged over
70, and 72 percent in the malnourished.101[IV] A more
recent systematic review of surgical management of bowel
obstruction in gynecological and gastrointestinal cancer
highlights the wide variation in surgical practice with a
large range of successful symptom relief (42–80 percent).
The authors concluded that more consistent surgical
procedures and improved measurement of outcomes,
such as reobstruction rates and quality of life scores, were
required before meaningful comparisons could be
made.102 [II]

Pragmatically, surgery should be avoided if:

� there is obstruction at multiple sites (e.g. found at
previous laparotomy);

� the patient is too ill for surgery;
� if the patient refuses.

Venting gastrostomy has sometimes been used to palliate
large bowel obstruction, as have colonic stents. Two case
series of 62 and 48 patients respectively suggest self-
expanding metallic stents placed mostly in the rectum and
sigmoid were feasible and safe although the risks of
perforation, stent migration, and tumor overgrowth
represent potential risks.103, 104[III] [IV]

NONSURGICAL MANAGEMENT

‘‘Drip and suck,’’ indispensable in the short term as pre-
paration for surgery, rarely leads to sustained symptom
relief (Parker and Baines105[V] quoting figures of 0–14
percent from various authors). Symptoms are much
better managed with a combination of drugs, usually
given through a syringe driver.106[IV]

Figure 24.5 includes a management strategy for the
pharmacological management of vomiting in large bowel
obstruction but a strong opioid may also be required for
background analgesia. Hyoscine butylbromide may have
antisecretory as well as anticolic effects in this situa-
tion.107 Octreotide has also been used to reduce gastro-
intestinal secretions in bowel obstruction.108[III]

With regard to corticosteroid use, a systematic review
concluded that although there was a tendency towards
favoring their use, this did not achieve statistical sig-
nificance.109[II] A further study pointed out the potential

Metoclopromide 10−20 mg p.o. t.i.d.–q.i.d. OR Domperidone 10−20 mg
t.i.d.−q.i.d. p.o./30 mg p.r. t.i.d. Dexamethasone 8−12 mg daily for 3 days post.
5HT3 antagonist at time of chemo- or radiotherapy. Consider aprepitant for 
resistant nausea and vomiting prior to treatment

Consider addition or replacement with: haloperidol, cyclizine,
levomepromazine. 5HT3 antagonist ineffective for late post-chemo
N/V

Late post chemo N/V post 3−4 days

Consider lorazepam 0.5−1 mg for anticipatory
nausea Figure 24.4 Suggested treatment plan for

chemotherapy-induced nausea/vomiting (N/V).
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problems associated with placebo in palliative care with
particular regard to the use of steroids in bowel
obstruction.110[II]

Nausea is often controlled but vomiting may be
reduced to once or twice a day rather than totally abol-
ished as this can at times only be done at the cost of severe
drug adverse effects. Prognosis of up to seven months has
been reported with this regimen, though most patients
die within a few weeks.

CONSTIPATION

Constipation is a complaint of about 10 percent of the
general population and 50 percent of patients with cancer
admitted to palliative care units. However, 63 percent of
such patients require laxatives if they are not taking
opioid analgesics and 87 percent if they are.111[III]
Constipation is thus a common symptom in cancer,
especially if potent analgesia is required, and has
been reported as causing more distress than pain in a
population with advanced disease.

Pathophysiology

The normal gut transit time is 48–72 hours in a Western
population. Most of this time is spent in the colon. On a
small number of occasions each day, peristaltic actions
occur, which move colonic contents over considerable
distances, and are associated with borborygmi and,
sometimes, an urge to defecate. These mass movements are
stimulated by gastric emptying and by physical activity,
and in consequence the reduced food and fluid intake and
the physical debility resulting from cancer are associated
with constipation. In addition, drugs with anticholinergic

effects, iron, cytotoxic chemotherapy agents such as vin-
cristine, and opioid analgesics add to the problem.

Opioids have a range of effects which are likely to
exacerbate constipation markedly, as follows:

� contraction of intestinal sphincters;
� reduction in frequency of peristaltic mass

movements;
� reduction in net water secretion by gut mucosa;
� impairment of rectal sensation.

Clinical findings

� Distinguish constipation from malignant intestinal
obstruction and spurious diarrhea secondary to
impaction.

� Enquire about the time of onset of the altered bowel
habit, the stool frequency, and extent of straining at
defecation, and, if there is a complaint of loose
motions or fecal leakage, whether this succeeded a
period of constipation. Known abdominal
malignancy increases the risk of obstruction.

� Abdominal examination may reveal fecal masses in
the line of the colon from tumor masses, which may
be associated with obstruction. Rectal examination
should reveal 90 percent of instances of fecal
impaction.

Investigations

Investigations are rarely needed, but a plain abdominal
radiograph may help distinguish obstruction from con-
stipation. Constipation may precipitate vomiting, but
both may be associated with hypercalcemia, which should
not be overlooked.

IF NO COLIC consider metoclopromide
10−20 mg p.o. t.i.d.–q.i.d. or 30−80 mg
s.c./24 hrs OR domperidone 10−20 mg
t.i.d.–q.i.d. p.o./30 mg p.r. t.i.d. 

Consider dexamethasone 8 mg o.d. s.c./p.o. with gastric protection if tumoral
edema might be contributing

Consider octreotide 300−1200 µg per 24 hrs s.c.

Consider nasogastric tube. Venting gastrostomy OR defunctioning
colostomy/ileostomy if patient fit

Consider addition or replacement with: haloperidol (0.5–1.5 mg s.c. as stat or 
1.5−3 mg per 24 hrs), or levomepromazine (6.25–12.5 mg s.c. stat or per 
24 hrs), ondansetron (4−8 mg s.c. stat or MELT or 8−24 mg/24 hrs s.c.)

IF COLIC: cyclizine150 mg per 24 hrs
(either p.o. t.d.s. or s.c./24 hrs)

Add hyoscine butylbromide 60−120 mg per
24 hrs s.c. or hyoscine hydrobromide
patch/sublingual (colic)

NB Hyoscine butylbromide and cyclizine
immiscible  

Figure 24.5 Suggested treatment plan for

nausea/vomiting due to lower gastrointestinal

tract obstruction.
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Management

Encouragement of fluid intake and as high a dietary fiber
content as is palatable, is likely to reduce the extent of
constipation, although evidence is lacking. The con-
stipating action of drugs should be anticipated and a
laxative made available before the problem becomes
established.

At least in advanced cancer, most patients will
require a laxative but the evidence for their use derives
largely from other fields.112[I] Most British patients
prefer oral administration to enemas and suppositories.
Clinically, it is helpful to think of laxative agents as
predominantly stool softening or predominantly gut
peristalsis stimulating. Pharmacologically, the distinction
is unsafe as any softening agent will increase the stool’s
bulk and so stretch the gut wall to cause reflex con-
traction, while a stimulant will reduce transit time and
hence the time available for water absorption, so the
stool will be softer.

However, there is evidence that in a model of con-
stipation in human volunteers the combination of sti-
mulant and softening drugs minimizes both medication
burden and adverse effects compared with either class of
agent used alone.113[III] This is one therapeutic area
where the use of combination preparations can be valid. It
is vital that the laxative dose is titrated adequately against
the clinical response. All too often opioid-related con-
stipation is treated ineffectively with a single agent in a
dose that is too small.

The commonly used laxatives are tabulated below
(Table 24.4). Bulking agents, for example methyl cellu-
lose, ispaghula, are inadvisable in cancer patients: they are
relatively weak laxatives and also need to be taken with a
significant volume of water, which can be intolerable to
sicker patients. Reduction in the volume of water risks the
formation of a viscous mass in the gut lumen, which can
then precipitate or complete an obstruction.

Two peripheral opioid receptor antagonists capable of
relieving opioid-induced constipation are likely to
become clinically available shortly, alvimopan114[V]
and methylnaltrexone.115[V] These agents offer the first
prospect of a specific treatment for this condition.

Rectal laxatives may be needed for the clearance of
fecal impaction, a sign that the oral laxative regimen
requires review, or in the management of paraplegic
patients who lack rectal sensation and anal sphincter tone.
An alternative for the clearance of impaction is oral
polyethylene glycol electrolyte solution, as long as the
patient can cope with the volumes involved.116[III]

DIARRHEA

Diarrhea is much less common than constipation in
cancer care, occurring in around 10 percent of admissions
for palliative care.

Pathophysiology

The bowel receives approximately 9 L of fluid daily, 2 L
from oral intake and the remainder from gastric, biliary,
pancreatic, and intestinal secretions. All but some 150mL
of this total is reabsorbed. The difference between con-
stipation and diarrhea amounts to 100mL or so of water
per day, indicating a remarkably fine control of fluid
balance across the gut wall. This control is exercised via
the myenteric neural plexus, but is also subject to influ-
ence by luminal factors such as fatty acids and bile salts
and also drugs such as opioids and some cytotoxic
chemotherapy agents.117[V]

Clinical findings

Although diarrhea is frequent evacuation of loose stool,
patients may use the word to describe other situations such
as an increase in frequency of any kind of stool, a single
relatively loose bowel action per day, or fecal leakage or
incontinence, any of which might represent constipation
rather than true diarrhea. Therefore, a complaint of diar-
rhea must be elucidated by a careful history, including an
account of drugs such as laxatives and elixir preparations,
which might contain osmotically active sugars, and recent
chemotherapy or radiotherapy. Abdominal and rectal
examinations should also be performed, in order to
exclude fecal impaction or loss of sphincter tone.

Investigations

In this patient group, investigations of diarrhea are not
usually warranted because the cause emerges through
history or examination, or because any infective cause is
likely to be short-lived and self-limiting. However, if the
patient is toxic or the diarrhea is continuing beyond
about three days duration, stool samples should be taken
and cultured for pathogens such as Clostridium difficile,
Escherichia coli, Salmonella, or Shigella. Prolonged diar-
rhea should also prompt monitoring and correction of
fluid and electrolyte balance.

Management

The most common cause of diarrhea in palliative medi-
cine is an excessive laxative dose.118 However, an unduly
long suspension of laxative therapy results in a pattern of
alternating constipation and diarrhea; it is usually ade-
quate to suspend the laxatives for 24 hours and then
resume a dose step down.

Specific therapies exist for certain causes of diarrhea
(Table 24.5).

Most treatment for diarrhea is symptomatic. Available
drugs are either absorbent or adsorbent, taking up water
and toxins into or onto their structures, or are motility-
and secretion-modifying agents (Table 24.6).
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Table 24.4 Commonly used laxatives and their methods of action.

Mode of action Examples Usual dose range Comments Latency of action

Predominantly softening

Osmotic agents (retain water in gut

lumen)

Lactulose 15–40mL b.i.d.–t.i.d. Active principally in the small bowel 1–2 days

Magnesium hydroxide 2–4 g daily Acts throughout the bowel and may

have pronounced purgative

effect, possibly partly as a result

of direct peristaltic stimulation

1–6 h (dose

dependent)Magnesium sulfate

Polyethylene glycol (PEG) 1–3 sachets per day (up to

eight sachets for treatment

of fecal impaction)

125mL of water required with each

sachet

Surfactant agents (increase water

penetration of the stool)

Docusate sodium Docusate 60–300mg b.i.d. Probably not very effective when

used alone

1–3 days

Poloxamer (available only in combination

with danthron)

Lubricant agents Liquid paraffin Paraffin is best used only in a 25%

emulsion with magnesium

hydroxide (Mil-Par)

Glycerine (as suppositories)

Arachis oil

Olive oil (as enemas)

Predominantly stimulant

Direct stimulation of myenteric nerves to

induce peristalsis

Senna 7.5–30mg b.i.d. Anthraquinone family. Danthron

available only in combination

with docusate or poloxamer –

stains urine red/brown

6–12 h

Reduce absorption of water from gut Danthron 50–450mg b.i.d.

Bisacodyl 10–20mg b.i.d. Polyphenolic family 6–12 h

Sodium picosulfate 5–20mg b.i.d.

Combination stimulant/softener preparations

Codanthramer standard Danthron 25mg with poloxamer 200mg

per 5mL or capsule

Suspension or capsule

Dantron not danthron

Codanthramer forte Danthron 75mg with poloxamer 1 g per

5mL or two capsules

Suspension or capsule

Codanthrusate Danthron 50mg with docusate 60mg per

5mL or capsule

Capsule or suspension

Emulsion magnesium hydroxide and

liquid paraffin (3:1 ratio)

Liquid only



There is limited evidence for the efficacy of certain
adsorbent and absorbent substances in acute diarrhea
(e.g. pectin119[II] or attapulgite120[II]). The most effective
general antidiarrheals are the opioids, of which loper-
amide is the most specific, as in adults it has an oral
bioavailability close to 1 percent and hence its effects are
limited almost exclusively to the gut.121[V]

Octreotide is a somatostatin analog that has to be
given by subcutaneous injection or infusion. There are
clinical reports of its effectiveness in otherwise intractable
diarrhea secondary to gut resection, chemotherapy, or
HIV disease.122[V] Hyoscine butylbromide has also been
used anecdotally in secretory diarrhea.

OTHER SYMPTOMS

Cachexia and anorexia

Primary anorexia cachexia syndrome (ACS) involves:

� weight loss;
� weakness;
� anorexia;
� fatigue;
� chronic nausea.123

An unintentional weight loss of more than 10 percent
(some would say 5 percent) over six months compared
with pre-morbid weight loss defines it quantitatively.124[V]

ACS is extremely common in some cancers (esopha-
gus, stomach, pancreas, small-cell carcinoma of the
bronchus) but not in others (breast cancer, ovarian can-
cer, sarcomas, testicular tumors). ACS also occurs with a
number of noncancer illnesses (e.g. acquired immuno-
deficiency syndrome (AIDS), heart failure). Its presence
in both malignant and nonmalignant conditions implies a
poor prognosis.124, 125[III] Cachexia becomes more
common with disease progression.126 However, marked
cachexia can be present at diagnosis127[III] or even before,
and the relationship with tumor bulk is unclear. It is
probably the primary cause of death in 20–30 percent of
cancer patients, due to irreversible metabolic damage and
loss of energy production.128[V]

PATHOPHYSIOLOGY

The key pathophysiological processes involved are:

� changes in protein, lipid and carbohydrate
metabolism;

� changes in anabolic hormones;

Table 24.5 Specific antidiarrheal therapies.

Problem Therapy

Fat malabsorption Pancreatic enzyme replacement

Chologenic diarrhea Cholestyramine 4–12 g t.i.d.; calcium carbonate

Radiation-induced diarrhea Cholestyramine 4–12 g t.i.d.; aspirin

Carcinoid syndrome Cyproheptadine: initially 12mg once daily (also consider

octreotide; see Table 24.6)
Ulcerative colitis Mesalazine 1.2–2.4 g/day; steroids

Pseudomembranous colitis Vancomycin 125mg q.i.d.; metronidazole 400mg t.i.d.

Table 24.6 Symptomatic treatments for diarrhea.

Type of treatment Example

Absorbent agents Bulk-forming agents, e.g. methyl cellulose

Pectin

Adsorbent agents Kaolin

Attapulgite

Motility- and secretion-

modifying agents

Opioids

Codeine: 10–60mg 4-hourly

(Morphine – usually if already in use for pain)

Diphenoxylate (combined with atropine): 10mg stat, then 5mg 6-hourly

Loperamide: 4mg stat, then 2mg after each loose stool up to 16mg/24 h

Somatostatin analogs

Octreotide: 300 mg/24 h s.c. titrated up to 2400 mg/24 h if necessary
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� neurohormonal mechanisms (which have their
predominant effect on appetite via the gut and
hypothalamus) – the latter are shown in more detail
in Figure 24.6;

� some of the changes are thought to be mediated by
inflammatory cytokines.129[V]

The key to understanding ACS is that it represents an
entirely different state to starvation: in starvation there is
lack of substrates for energy production, so starvation is a
low-output state aimed at conserving energy, while in
ACS the metabolic rate is artificially raised and there is
marked skeletal muscle loss (much more so than in
starvation) and some fat loss. Although cytokines pro-
duced by the patient are partly responsible, increasing
emphasis is currently being placed on tumoral factors:
lipid-mobilizing factors (LMFs) and protein-mobilizing
factors (PMFs) and the pathways involved in proteolysis,
particularly the ubiquitin-dependent protesome path-
way.124, 128

CLINICAL FINDINGS AND INVESTIGATIONS

Patients lose considerable weight, with both adipose
tissue and muscle being affected. Fatigue, anemia and
dyspnea (due to loss of intercostal muscle), and edema
may also be present. There may be evidence of specific
nutritional deficiencies, although this should lead one
to look for particular causes. Hepatic synthesis of
acute-phase proteins (e.g. C-reactive protein (CRP)) is
increased, but that of functional proteins such as albu-
min and transferrin is reduced. Cachectic patients
therefore often develop hypertriglyceridemia, hypoalbu-
minemia, hypoproteinemia, glucose intolerance, anemia,
and lactic acidosis.

MANAGEMENT

Secondary or reversible causes should be sought and
treated wherever possible, for example:

� treating the underlying disease;
� controlling nausea, or other uncontrolled symptoms;
� excluding depression;
� adequate mouthcare.

Nonpharmacological interventions include:

� gentle exercise programmes;130[V]
� nutritional advice and supplements, although the

latter in a systematic review neither increased weight
nor survival.131[II] The two possible exceptions to
nutritional interventions are fish oil derivatives and
supplements containing branched chain amino acids
(see below under Eicosapentaenoic acid and Other
potential treatments);

� support for the patient and family using the skills of
the multiprofessional team. One study reported higher
levels of distress caused by anorexia in carers than
patients, despite reasonable agreement in reporting the
symptom between carers and patients.132[IV]

PHARMACOLOGICAL TREATMENTS

Corticosteroids

Corticosteroids (e.g. dexamethasone 3–6mg, methyl-
prednisolone 30–125mg daily) are effective in stimulating
appetite and providing a sense of well-being.133[V] There
is, however, no weight gain or increase in survival, and the
effect disappears after a few weeks. This benefit has to be
weighed against the often serious adverse effects of steroid
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Figure 24.6 Neurohormonal mechanisms in

cancer anorexia/cachexia. Il, interleukin; NP,

neuropeptides; TNF, tumor necrosis factor; NPY,

neuropeptide Y; CRF, corticotrophin-releasing

factor, BBB, blood–brain barrier. Adapted and

simplified from: Inui A. Cancer anorexia–cachexia

syndrome: are neuropeptides the key? Cancer
Research. 1999; 52: 4493–501.
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use, including that of proximal myopathy. Steroids should
therefore be tried for a week, and if not clearly helping
they should be stopped. Discontinuing dexamethasone
6mg abruptly after a week’s treatment is safe, though this
is not the case for higher doses or longer courses. If there
is benefit, the patient should be left on the lowest effective
dose; once no longer effective, steroids should be stop-
ped.134[V] Corticosteroids can precipitate or exacerbate
diabetes, and it is good practice to check blood or urine
sugars over the first few days of the steroid course until it
is clear whether hypoglycemic treatment will be required.

Progestogens (megestrol acetate and
medroxyprogesterone)

The results of two systematic reviews on the use of
megestrol acetate135, 136[I] demonstrated the following:

� Megestrol acetate is significantly superior to placebo
in increasing appetite, producing weight gain, and
increasing patients’ sense of well-being.

� Weight gain is dose related (160–1600mg in various
trials).

� Weight gain is mainly due to fat and fluid retention –
there is no increase in muscle mass (lean body mass).

� Megestrol has an antinauseant effect.
� Quality of life improvements were generally poorly

measured in the reviewed trials and there was no
effect on survival.

Mechanisms of action are still being elucidated, but
progestogens appear to inhibit the production of
cachexia-producing cytokines.137[IV]

The main side effects of progestagens are:

� fluid retention;
� venous thromboembolism;
� hyperglycemia.

Cannabinoids

Delta 9-tetrahydrocannabinol (THC) has been shown in
open and retrospective studies to produce weight gain
and improved appetite varying from ‘‘slight’’ in one study
of patients with advanced cancer to a weight gain of
0.6 kg/month in a small group of AIDS patients. A recent
study showed THC to be less effective than megestrol in
producing appetite improvement and weight gain, and
the addition of THC to megestrol conferred no additional
benefit.138[II] In addition, a further study of approxi-
mately 200 patients with advanced cancer randomly
assigned to two cannabis derivatives and placebo showed
no demonstrable difference in appetite gain or quality of
life scores between the three groups.139[II]

NSAIDs

NSAIDs reduce resting energy expenditure and serum
CRP levels in pancreatic cancer patients,140[II] although
their side effects may preclude prolonged use.

Eicosapentaenoic acid

The mechanism of action of this polyunsaturated fatty
acid derived from fish oil appears to be the inhibition of
proteolysis and reduction in the metabolic rate. One
study of weight-losing pancreatic cancer patients
appeared to show beneficial effects on weight gain com-
pared with standard nutritional supplements.141[II]
Unfortunately, large numbers of capsules or liquid sup-
plement have to be taken to have any benefit and another
study demonstrated poor compliance with treatment.142

[II] A recent systematic review of trials involving over 500
patients concluded that there is insufficient evidence of
efficacy of eicosapentaenoic acid (EPA) over placebo.143[I]

OTHER POTENTIAL TREATMENTS

� Branched chain amino acids (BCAA) have
demonstrated some promise experimentally144[V]
(the profile of amino acids is altered in ACS, away
from BCAA) although delivering them to the patient
by a convenient route may be a challenge.

� Thalidomide appears to have beneficial effects on
appetite and weight gain independent of its anticancer
effects and has been used in HIV-AIDS ACS.

� Melatonin (20mg given in the hours of darkness) in
one retrospective survey appeared to improve
appetite and weight gain145[III] but more studies are
needed.

� Much interest has been focused on ghrelin, a
stomach hormone, and finding synthetic analogs.146

[V]
� Orexin has been used experimentally in a mouse model

to improve food intake – the mechanism appears to be
via cholecystokinin, a gut hormone.147[III]

Despite being logical in their site of action, the following
drugs have not demonstrated sufficient efficacy to war-
rant their continued use in ACS: cyproheptadine, hydra-
zine sulphate, and pentoxifylline.148[I]

FATIGUE

This is a common and debilitating symptom in advanced
cancer with up to 40 percent of patients reporting fatigue
at diagnosis.149[V] It encompasses weakness, low exercise
capacity, and reduced mental functioning and becomes
more prevalent with advanced disease. It is important to
exclude treatable causes:

� anemia;
� metabolic abnormalities such as diabetes,

hypothyroidism, or hypoadrenalism;
� depression;
� side effects of preexisting drugs(which may not be so

well tolerated in advanced cancer).
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Management includes:

� Supervised exercise programmes – several studies
have demonstrated beneficial effects on fatigue for
example, in breast cancer patients and survivors.150

[I]
� The erythropoietin analogs (erythropoietin alpha or

darbopoetin) may have beneficial effects on fatigue
independent of their effects in hemoglobin, especially
during chemotherapy,151[V] although a small recent
study suggested that pre-erythropoietin psychological
factors may have an important effect on the response
to treatment.152[III]

� Amphetamines such as methylphenidate (5mg once
to twice daily as starting dose) have appeared to
confer benefit on fatigued cancer patients in small
open-label studies but a recent double-blind,
randomized controlled trial of 112 patients
showed no benefit over placebo at one week
(although placebo and active drug both conferred
benefit).153[II]

LYMPHEDEMA

This results from impaired lymphatic drainage, usually
from a limb, from the affected part of the body. It can be
secondary to lymph node dissection or radiotherapy
performed as part of cancer treatment or it can occur due
to lymph node metastases. The true incidence is difficult
to quantify as studies vary widely with definitions: for
example, reported figures range from 2 to 56 percent for
breast cancer patients.154

Management

� It is important to distinguish lymphedema in a limb
from deep vein thrombosis or from inferior or
superior vena cava obstruction which may be
amenable to stenting. It is also important to exclude
cardiac failure as an underlying cause.

� If the lymphedema is disease-related, radiotherapy or
chemotherapy may be beneficial.

� The patient should be counseled on careful care of
the skin including avoiding trauma, blood tests, etc.
on the affected area. They should be alerted to seek
prompt attention should any signs of cellulitis occur.

� A number of physical techniques are used to try and
reduce swelling: bandaging, manual lymphatic
drainage, and compression pumps.154[I]

� Various drugs have been tried, for example benzo-
pyrones, but a systematic review concluded that there
was insufficient evidence at present to support their
use.155[I]

� If the prognosis is very short, some relief may be
gained by use of a closed-system subcutaneous

drainage using a reasonable-sized needle. This
method is described in a small case series of eight
patients, seven of whom described the technique as
helpful.156

PRURITUS

Pruritus, or itch, occurs in 5 percent of patients overall
with advanced cancer. The prevalence is much higher in
Hodgkin’s lymphoma and in Sezary syndrome. Choles-
tasis is very often associated with itch, whatever the cause.

Pathology

Pruritus is mediated by a subset of peripheral C-fibers
that are functionally, although not anatomically, distinct
from those transmitting pain.157 Itch can be central or
peripheral in origin and be associated with nerve damage
or intact nerves. Mast cell release of histamine or direct
stimulation of peripheral nerves are the mechanisms by
which endogenous pruritogens such as opioids, cytokines,
and eicosanoids can act. Damage to nervous tissue can
lead to the ‘‘neuropathic itch’’ seen in postherpetic
neuralgia, multiple sclerosis and, rarely, cerebral tumors.

Other endogenous chemicals involved in transmission
or modulation include: substance P, cytokines, serotonin,
prostaglandin E2, opioids at m-receptors (especially
important in cholestasis), and, possibly, VIP. Pruritus is
suggestible, revealing a contribution of central neural
processing.

Causes

� Age-related ‘‘senile pruritus’’ usually associated with
drying of skin.

� Morphine: intrathecally/epidurally (10–90 percent).
Rarely orally (1 percent).

� Uremia.
� Cholestatic jaundice.
� Hodgkin’s disease or Sezary syndrome as presenting

symptom.
� Postherpetic neuralgia.
� General medical/dermatological causes.

Clinical findings

� Generalized pruritus should be distinguished from
local, and itching should be distinguished from
related sensations that could represent neuropathic
pain.

� Associated conditions and potential allergens should
be excluded.

� Anemia or renal failure should be looked for
clinically and with appropriate blood tests.
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� Examination will reveal the extent of skin excoriation
caused by scratching, and areas of local itching should
be checked for evidence of fungal or mite infestation.

� The presence, distribution, and form of any rash will
help distinguish between general allergic reactions,
eczema, and locally provoked dermatoses.

Management

General measures should be undertaken (Box 24.1).
Specific treatments aimed at underlying cause:

� if related to oral morphine, consider switching opioid;
� bile duct stenting for malignant obstructive jaundice

or nephrostomies/ureteric stents for malignant
ureteric obstruction.

Topical treatments

� Counterirritants and local anesthetics, for example
phenol 0.5–2 percent, menthol 0.25–2 percent,
camphor 1–3 percent, provide anesthesia of
cutaneous nerve endings or a cooling sensation.
However, crotamiton, often used in this way, has
been shown to be ineffective.158[II]

� Capsaicin 0.025 percent causes depletion of substance
P in peripheral nerves and blocks C-fiber conduction
but also gives rise to local burning sensations, which
may need local anesthetics for their relief. It can also
take up to two weeks to have an effect. Capsaicin has
been found to be effective in relieving renal failure-
associated itch.159[II]

� Transcutaneous electrical nerve stimulation (TENS)
provides an electrical equivalent of counterirritation
to produce surround inhibition of transmission of
pruritic stimuli. There are case reports of its
successful clinical use.160

� Topical 5 percent sodium cromoglycate has been
reported to be effective in Hodgkin’s lymphoma
itching after the failure of other therapies.161

Systemic treatments

Some systemic treatments for pruritus are general and
others are associated with particular diseases.

GENERAL

� H1 antihistamines are most effective when there is
evidence of a local histamine involvement in itching
but are also often used in other conditions. It appears
that efficacy is related to the degree of sedation caused,
for example chlorpheniramine 4mg four-hourly.

� Approximately 30 percent of those with generalized
pruritus have evidence of depression, but the claimed
effectiveness of doxepin,162 paroxetine163 and
mirtazepine164 in pruritus of a range of etiologies is
attributed to their modulation of histamine and
serotonin systems.

� Ultraviolet light has been used in itch from
cutaneous metastases165[IV] and in other types of
pruritus.166[III]

� Gabapentin has been used anecdotally for a variety of
causes of pruritus.

� Thalidomide has also been used but it is difficult to
prescribe and potential side effects of neuropathy
have limited its use.

SPECIFIC

Cholestasis

� Opioid receptor antagonists such as methylnaltrexone
have been successfully used, particularly in
nonmalignant liver disease.167[II] The mechanism is
thought to involve modulation of the enhanced
opioidergic tone associated with intrahepatic
cholestasis. Clearly there is a concern about
precipitating pain in patients taking exogenous
opioids. A topical preparation of methylnaltrexone
has also been used in itch associated with
dermatological conditions168[II] and it may have a
therapeutic role in cholestasis.

� Rifampicin has also been used in cholestasis and
there are a number of trials supporting its use169[I]
but its drug interactions may limit its use.

� Ondansetron has been found to be ineffective in
cholestatic itch.170[II]

� Cholestyramine binds bile salts in the gut and is used
occasionally. It can be very unpalatable to take.

� NOTE: The anabolic steroid stanozolol which was
previously used for this situation was discontinued in
2002.

Uremic itch

� Parathyroidectomy has relieved itch due to secondary
hyperparathyroidism.

� Ondansetron has not shown consistent efficacy.

Box 24.1
s0475

General measures for pruritus

�p1710 Avoid friction from clothing, towels, and bed
linen

�p1715 Avoid excessive heat
�p1720 Use emulsifying ointment rather than soap for

washing
�p1725 Avoid vasodilators (which for some will include

coffee and alcohol)
�p1730 Allow gentle rubbing but discourage scratching
�p1735 Topical steroids to inflamed areas
�p1740 Diversion
�p1745 Control of other symptoms
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� Nalfurafine, a novel kappa opioid agonist
demonstrated benefit over placebo in 144 patients
with uremic itch.171 [II] It is thought that there is
imbalance between kappa and mu opioid receptors
in uremic itch

� Erythropoietin172 [II] may have a beneficial effect
independent of its effect on anemia.

Others

� Pruritus associated with lymphoma may respond to
cimetidine173 or plasma exchange.

� Ondansetron has been reported to be effective in a
randomized controlled trial in epidural morphine-
induced pruritus.174[II]

SWEATING

Excessive sweating occurs widely in cancer but is reported
particularly by patients with lymphomas, leukemia, or
liver metastases. It is not necessarily associated with fever
or with infection and may be worse at night.

Pathology

Human body temperature control is accurate and com-
plex. It appears that the anterior hypothalamus integrates
information from temperature sensors in the skin,
central nervous system (CNS), and viscera to stimulate
autonomic and behavioral thermoregulatory mechanisms
in order to maintain the body temperature at a set
point. This set point can be altered in a number of
circumstances, including malignancy, sepsis, and dehy-
dration. Blood transfusion, cytotoxics (such as bleomy-
cin), and changes in estrogen balance can also induce
fever.

Clinical findings and investigations

The principal aim is to identify any infection, but hor-
mone-related sweating (‘‘hot flushes’’) will be suggested
by a menopausal history or hormonal manipulation for
breast or prostate cancers.

Management

General measures are important:

� use of cotton rather than artificial fibers;
� availability of regular changes of clothing;
� provision of a fan;
� regular tepid sponging;
� regular washing;
� encouragement of oral fluids.

Specific measures are as follows.

� Infections causing systemic toxicity should be treated.
� Megestrol acetate starting at 40mg/24 hours is

effective for hot flushes (‘‘flashes’’) in both breast and
prostate cancer, and does not appear to impair
tumor control. In a randomized controlled trial,
megestrol acetate was significantly better than
placebo for hot flushes and the accompanying
sweating in patients with breast or prostate
cancer.175[II]

� Paracetamol (acetaminophen) is worth using initially,
although its effectiveness is said to be reduced in
neoplastic fevers.

� NSAIDs can be effective in malignancy-related
sweating, with particular value being claimed
for naproxen.176[II] However, if loss of
efficacy occurs, a change to another NSAID may
recover it.

� There is case history evidence for the use of
thioridazine, the limiting factor being sedation. It is
rarely used now because of its association with
sudden cardiac death.

� Anticholinergic drugs and beta blockers have also
been used.

� Thalidomide has also been used but its side
effects and complexity of prescribing it may limit its
use.

� Steroids may be helpful in leukemia or lymphoma.

PSYCHOLOGICAL AND PSYCHIATRIC
PROBLEMS

Depression

Depression is more common in cancer patients than in the
general population though no more so than in patients
with other physical illnesses.177[V] It can precede diag-
nosis.178 Both depression and suicide risk are increased in
the early stages of cancer179[IV] and are higher in some
cancers, for example head and neck tumors,180 and if pain
or severe symptoms are present.181, 182[V] Disease pro-
gression and recurrence are again associated with increased
psychiatric morbidity.

DIAGNOSIS AND PREVALENCE

Adjustment reactions and appropriate sadness have to be
distinguished from true depression. Somatic features of
depression (e.g. loss of interest in normal activities, psy-
chomotor retardation, anorexia, and weight loss) in
advanced cancer can be due entirely to the physical
deterioration. This has led to attempts to replace the
somatic criteria in the Diagnostic and Statistical Manual
(DSM) classification with nonsomatic ones with greater
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discriminative power for cancer patients.183, 184[V]
Alternatively, Cohen-Cole et al.184 proposed ignoring
anorexia and fatigue in the DSM criteria and using only
the remaining criteria.

It has also been suggested that the simple question ‘‘Are
you depressed?’’ carries a higher sensitivity and specifi-
city185[III] than formal questionnaires, and doubt has
been cast on the applicability of the Hospital Anxiety and
Depression Scale in hospice patients,186, 187 though others
dispute this.188[III]

With all these provisos in mind, the prevalence of
depression has been reported as varying between 1 per-
cent for acute leukemia and 50 percent for pancreatic
cancer.189[V] Most experts agree an overall prevalence of
10–25 percent for patients with terminal illness.190

Ideas of worthlessness, hopelessness, guilt, and suicidal
ideation need to be explored.

MANAGEMENT

Nonpharmacological

Psychotherapy (individual or group) and cognitive-
behavioral therapy have important roles to play in treat-
ing depression in cancer patients. Fawzy et al.191[V] and
Sellick and Crooks192[V] produce evidence for the effec-
tiveness of various forms of psychotherapy in cancer
patients.

Pharmacological

A systematic review of antidepressant drug treatment
showed that just over four patients with physical illness
would have to be treated to produce one recovery that
would not have occurred using placebo (number needed
to treat (NNT) of 4.2) (95 percent confidence interval
3.2–6.4).193[I]

� Tricyclic antidepressants are highly effective but cause
troublesome adverse effects such as postural
hypotension, cardiac arrhythmias, and anticholinergic
effects.

� Selective serotonin reuptake inhibitors (SSRIs)
are an alternative – the main adverse effects are
nausea, diarrhea, and insomnia. Different
SSRIs also inhibit different hepatic enzymes,
increasing the potential for drug interactions.194[V]
However, SSRIs can usually be started at a
therapeutic dose, unlike the tricyclics, which have to
be built up over time.

� Most antidepressants require two to three weeks or
longer to work. Mirtazepine, a newer antidepressant,
may be an exception – it is claimed to have a faster
onset of action.195[II]

� Amphetamines have been used anecdotally in
combination with antidepressants – they may
improve mood more rapidly than antidepressants.

Suicide risk

Roth and Breitbart196 list the following risk factors for
suicide in cancer patients:

� advanced illness;
� concurrent psychiatric morbidity (major depression,

delirium, adjustment disorder);
� uncontrolled pain;
� sense of helplessness and loss of control;
� fatigue of resources, physical, psychosocial, and

spiritual;
� lack of a good support system;
� suicidal ideation or prior attempts.

The suicidal patient should be managed in an appropriate
setting – a psychiatric unit may not be required provided
there is support from the psychiatric team. Occasionally
patients will require detention against their will and in so
doing a formal assessment of mental capacity will be
required.

Anxiety

Anxiety severe enough to disrupt day-to-day activity can
be a feature of adjustment disorder or a condition in its
own right. Again, DSM-IV somatic diagnostic criteria
(muscle tension, aches or soreness; easy fatiguability;
shortness of breath or smothering sensations; dry mouth,
dizziness, or diarrhea; trouble falling or staying asleep and
irritability) can equally well be due to the cancer itself.
Psychological symptoms have to be relied on more heavily
than the somatic in making decisions about such patients
anxiety levels.

PREVALENCE

This depends on the cut-off points one chooses to make
the diagnosis. Anxiety is about twice as common in
persons with chronic medical conditions as in those with
no physical illness, though whether it is more common in
cancer than in other illnesses is unclear. Noyes et al.,197

reviewing various studies, quote a prevalence of 9–19
percent for cancer patients. Mixed anxiety–depression is
common. Once again, anxiety symptoms and panic
attacks can be premonitors of cancer.198

ETIOLOGY

Factors increasing risk of severe anxiety include:

� premorbid personality;
� more advanced disease;
� active treatment with surgery, chemotherapy, or

radiotherapy;
� poorly controlled pain;
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� physical factors, for example sepsis, hypoxia;
� medication: corticosteroids, phenothiazines or

derivatives, such as metoclopramide (e.g. akathisia),
sudden alcohol or smoking cessation.

Sex, age, marital status, and other demographic variables
are less useful predictors for anxiety than in the normal
population. In the last weeks of life, patients who wanted
more information than they had been given scored sig-
nificantly higher on anxiety scales than those whose
information needs were satisfied.199

MANAGEMENT

Nonpharmacological

There is evidence that concurrent psychotherapy and
drug treatment is superior to either modality alone in
treating anxiety or depression.200[V] Exploration of a
patient’s fears in a psychotherapeutic environment can
reduce psychological distress and improve coping.

Cognitive-behavioral therapy (CBT) is effective in
reducing anxiety in both early and late stage cancer
patients, and the effect may persist for 12 months.201[II]
Moorey et al.202[II] found CBT to be superior to
supportive nondirective psychotherapy in relieving anxi-
ety, improving adjustment to cancer, and improving
coping strategies; this effect remained at four months’
follow-up.

A further study demonstrated feasibility of training
staff in CBT techniques with a brief educational inter-
vention,203[III] while preliminary results from a rando-
mized controlled trial in a specialist palliative care setting
lends further support to this intervention.204 Anxiety
reduction was the main beneficial outcome in a sys-
tematic review of effectiveness of aromatherapy massage
in advanced cancer patients.205[I]

Pharmacological

A recent systematic review206[II] found that the evidence
for drug treatment for anxiety in cancer was very poor
and that further studies were needed. Antidepressants can
be effective and are perhaps overlooked. Buspirone may
be useful if there is associated dyspnea but it can take
several weeks to take effect.

Benzodiazepines reduce anxiety; in some situations
(e.g. acute frightening exacerbations of breathlessness)
the amnesic properties of these drugs also come in
useful.

Delirium

Acute confusional states, sometimes superimposed on
background dementia, occur in 15–20 percent of pallia-
tive care patients,207 though figures of up to 85 percent
have been reported.208

CLINICAL FEATURES

Delirium is often preceded by prodromal restlessness,
anxiety, sleep disturbance, and irritability. It follows a highly
fluctuant course, with disturbances of attention, perception,
psychomotor activity, orientation, memory, and thinking.

Causes of confusion in terminally ill patients

These include:

� drugs, e.g. opioids, anticholinergics, steroids,
cytotoxics;

� biochemical, e.g. hyponatremia, hypercalcemia,
hypoglycemia; dehydration;

� neoplastic, e.g. brain primary or secondary tumor;
� paraneoplastic, e.g. nonmetastatic cerebral syndromes

in small-cell lung cancer;
� organ failure: hepatic, renal, respiratory, cardiac;
� infection, e.g. chest, urinary;
� pain;
� alcohol or nicotine withdrawal;
� fear and extreme anxiety.

MANAGEMENT

Environmental manipulation can reduce the prevalence of
delirium.209[III] Medication is needed only if the patient
is distressed or a danger to self or others. Happily con-
fused patients should be treated if the underlying cause is
reversible or they have a good prognosis.

� Reduce risk to the patient:
– ensure a safe environment (e.g. patient not

isolated, not easily able to inflict self-injury);
– use medication if necessary (see below);
– very occasionally use physical restraint.

� Defuse sense of threat experienced by the patient:
– quiet, well-lit room;
– familiar objects and persons, e.g. family;
– reduce the number of persons the patient sees;
– take an empathic approach (sit on same level as

patient, touch, keep calm).
� Assess, and if possible treat, the underlying cause:

– but this is often not amenable to treatment in this
patient group.

� Try to ground the patient into reality:
– gently point out misperceptions.

� Work out management plan for future events.

MEDICATION

� In general, drugs should be used sparingly, as they
may worsen confusion, and adequate time should be
given for them to work.
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� There is little evidence to guide practice: a Cochrane
review identified only one eligible trial and this
compared haloperidol with chlorpromazine and
lorazepam in terminally ill AIDS patients, with the
finding that haloperidol was the most effective with
fewer side effects.210[I] Small doses (0.5–1mg) used
every 45–60 minutes are very effective; the dose can
be increased if necessary.

� The new antipsychotic agents (e.g. risperidone,
olanzapine) have been used at low doses with success
to treat delirium, but evidence for their effectiveness
is still being built up. They have fewer
extrapyramidal effects but the risk of seizures and
stroke is greater than older drugs.

� Benzodiazepines are another option (at low doses)
but they may cause disinhibition and worsen
confusion or behavioral problems.211[V] However,
they are the drugs of choice in substance withdrawal
or if the patient is prone to fit, when major
tranquilizers may further lower seizure threshold.

� In addition, short-acting benzodiazepines, for
example midazolam, have found a definite place in
palliative care, for example in controlling terminal
agitated delirium.212[V]

END OF LIFE CARE

Death is not necessarily seen as unwelcome by patients in
the late stages of cancer. It can be a consolation to patients
to be told that their condition will not go on for much
longer.

Some professionals find it very difficult to be asked by
patients for an estimate of prognosis, not only because
any attempt at accuracy is likely to be misplaced, but also
because they fear that the answer will cause the person to
give up. Relatives are even more likely to take this view.
However, there is evidence that the grounds for hope
change as illness progresses,213[IV] from the hope that
cure may be achieved to one that the disease may be
slowed in its progression, to the achievement of particular
practical goals, and ultimately to hope for relief of
discomfort and for a peaceful end to life.

Prior involvement of a multiprofessional palliative care
team with 24-hour availability can facilitate the con-
tinuing care of the patient at home, where most termin-
ally ill people wish to be.214 As life becomes more difficult,
the proportion wishing to stay at home diminishes but
still remains at about 50 percent.215[IV] For a significant
number of families there comes a point when they feel
they can no longer look after the patient at home, despite
practical assistance. In this the patient may agree, or there
may be divergence of opinion.

Even if all are in agreement that admission is needed,
family members may still be left with a sense of failure
and of guilt that they have let their relative down. It is
important for their response in bereavement that families

receive reassurance about the quality of their caring
efforts prior to the admission, and the appropriateness of
seeking inpatient care now. It is also important that there
are the facilities and encouragement to enable relatives to
remain with the patient as death approaches, if that would
be helpful to them.

Most bereaved people do not need specific bereave-
ment care. For a minority, perhaps up to 25 percent,
adjustment can be facilitated by specialist bereavement
support. This is increasingly widely available, and in
Britain can be accessed through CRUSE, the local hospice,
or the social service department.

Symptom control

Good symptom control at the end of life requires pre-
paredness. It is a wholly inadequate response to the onset
of a distressing symptom if control has to wait on a
doctor’s order or the pharmacist’s acquisition of the
medication required. The following categories of drug are
most often required:

� opioids and other analgesics;
� sedatives;
� antiemetics;
� anticholinergic agents.

Pain relief

Pain is not generally a problem at the end of life if it has
been adequately controlled previously. In patients who
can no longer indicate their feelings, carers interpret
nonverbal signs of distress – for instance groaning, gri-
macing, or restlessness. Before increasing medication, it
should be checked whether there are remediable causes of
discomfort, particularly a full bladder or rectum.

Opioid and nonopioid analgesia

� Many patients will require a change of route from
oral to parenteral, although often only in the last 48
hours of life.

� Regular subcutaneous injections (made less
uncomfortable if a plastic cannula is left in place to
avoid repeated needle sticks) or, more conveniently,
continuous subcutaneous infusion delivered by a
portable syringe driver, are commonly used.

� Alfentanil or fentanyl are better tolerated in renal
failure than morphine or diamorphine.

� Alternative routes include transdermal (fentanyl or
buprenorphine), sublingual, and rectal (morphine
and oxycodone). The transdermal patches are not
ideal for rapidly changing pain.216[III]

� Conversion ratios should be checked when
converting from oral to other routes.
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� Other analgesics: NSAIDs or paracetamol can be
given by suppository (diclofenac or ketoprofen) or
by continuous s.c. infusion (diclofenac or ketorolac).
Via the s.c. route, NSAIDs usually require a separate
pump.

Agitation

� Exclude and treat uncontrolled pain, a full bladder or
rectum as a cause of agitation.

� Myoclonic jerks may be worsened by opioids,
especially in the presence of phenothiazines.

� Benzodiazepines are the usual ‘‘first-line’’ drugs used
to manage agitation (especially in the frightened,
breathless patient): diazepam suppositories rectally or
liquid via a gastrostomy, given p.r.n. or b.i.d.–t.i.d.,
or midazolam s.c.

� Midazolam combines satisfactorily with morphine or
anticholinergic agents in a syringe driver. An initial
midazolam dose is 2.5mg stat or 10mg/24 hours. Up
to 120mg per 24 hours has been given but tolerance
can occur.

� Antipsychotics suitable for s.c. use are haloperidol
(0.5–1.5mg s.c. stat, 1.5–5mg per 24 hours infusion)
or the more sedating levomepromazine (6.25–25mg
stat, s.c. infusion 12.5–200mg per 24 hours). Both
have an antiemetic effect, if this is important.

� Sometimes a combination of benzodiazepine and
antipsychotic is required.

� For intractable agitation, phenobarbital (100–200mg
s.c. stat, followed by s.c. infusion 600–2400mg in a
separate pump) or propofol (intravenous route only
so unsuitable for many patients) may sometimes
help.

� Pragmatic guidelines on the use of sedation at the
end of life have been drawn up by an international
panel of palliative care experts.217[V]

Secretions

Any severely ill patient with reduced ability to cough can
accumulate secretions in the upper airways, resulting in
noisy breathing, which even if not distressing to the
patient may well upset attending relatives. At the end of
life this problem is one that is best anticipated, as it is not
easy to get rid of secretions which have already gathered.

A chest infection may be present, producing purulent
exudates; this cannot be prevented by anticholinergics so
that it is not possible to stop rattly breathing altogether.

� Explain to the patient’s family the mechanism of the
noisy breathing, what is being done, and what its
limitations are, and to reassure them that by this
stage of their illness the dying person is unlikely to
be nearly as aware of the sounds as they are
themselves.

� Addition of an anticholinergic drug to an opioid and
an anxiolytic in a subcutaneous infusion can help
and the three widely used drugs and doses are shown
below. Any of these can be given subcutaneously by
syringe driver in combination with opioid and
midazolam or levomepromazine.
– hyoscine butylbromide: 20mg stat s.c., 60–240mg/

24 hours by s.c. infusion;
– glycopyrronium bromide: 0.2–0.4mg stat s.c.,

0.6–1.2mg/24 hours by s.c. infusion;
– hyoscine hydrobromide: 0.4mg stat s.c.,

1.2–2.4mg/24 hours by s.c. infusion. (More
sedating but faster onset of action and more
expensive than the first two drugs.)

CONCLUSION

Care at the end of life is crucial because it provides some
of the most powerful memories for those who are left
behind. The future attitudes of the patient’s family and
friends toward severe illness in themselves or others, and
toward death itself, will be molded by it. Good symptom
control and good communication with the patient as long
as this is possible, and with the family, are crucial not only
for their direct benefit to the dying patient but also as a
public health measure for the bereaved.
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KEY LEARNING POINTS

� Pain is a common symptom in children with cancer.
� Pediatric cancer pain management should follow the

logical, simple guidelines produced by the World

Health Organization in combination with knowledge

of the individual child and her or his family

and an open mind about individual responses to

analgesics.
� Most cancer pain in children is due to treatment.

Tumor-related pain occurs at diagnosis, at the

time of tumor recurrence, and when tumors become

treatment resistant. Breakthrough cancer pain in

children is usually of sudden onset, severe, and

short-lived.
� Most cancer pain in children can be adequately treated.
� A small percentage of children develop intractable pain

which is more common in children with solid tumors

metastatic to the spinal cord, spinal nerve roots, or

large peripheral nerves. In these circumstances,

consideration for a rapid opioid dose escalation or nerve

block should be given.

INTRODUCTION

The World Health Organization (WHO) developed
guidelines for the global application of the principles of
pain management and palliative care for children with
cancer.1, 2 The guidelines contain information on pain
assessment, the administration of analgesics and adjuvant
analgesics, and the application of nonpharmacologic pain
interventions as applicable to children with cancer pain.1, 2

In effect, the WHO has established the principles of pain
management and palliative care as a required standard of
care for all children with cancer, irrespective of geographic
location.

THE ETIOLOGY OF TUMOR-RELATED PAIN

Nociceptors are nerves which receive and transmit painful
stimuli. Nociceptors use a diversity of signal transduction
mechanisms to detect noxious physiological stimuli, and
several of these mechanisms may be involved in driving
cancer pain.3 When nociceptors are exposed to products
of tumor cells, tissue injury or inflammation, their
excitability is altered and this information is relayed to the
spinal cord and then to higher centers in the brain.3 Some
of the mechanisms that appear to be involved in gen-
erating and maintaining cancer pain include activation of
nociceptors by factors such as extracellular protons,



endothelin-1, interleukins, prostaglandins, and tumor
necrosis factor.3

THE EPIDEMIOLOGY OF CANCER PAIN IN
PEDIATRICS

Pain is a common symptom experienced by children with
cancer. As part of the validation study of the Memorial
Symptom Assessment Scale 10–18 (MSAS 10–18),4[V]
detailed information was acquired about symptom char-
acteristics from a heterogeneous population of children
with cancer aged 10–18 years at Memorial Sloan Kettering
Cancer Center, New York. The MSAS 10-18 is a 30-item
multidimensional symptom assessment scale that records
the prevalence and characteristics of a broad range of
physical and psychological symptoms. Children were
asked about their symptoms during the preceding week.
Pain was the most prevalent symptom in the inpatient
group (84.4 percent) and was rated as moderate to severe
by 86.8 percent and highly distressing (‘‘quite a bit to very
much’’) by 52.8 percent of these children. Pain was
experienced by 35.1 percent of the outpatient group, of
whom 75 percent rated it as being moderate to severe and
26.3 percent rated distress as ‘‘quite a bit to very much.’’

A study of children with noncentral nervous system
(CNS) malignancies at the National Cancer Institute
found that 62 percent presented to their practitioners
with complaints of pain prior to the diagnosis of cancer.5

[V] Pain was present for a median of 74 days before
definitive treatment was begun. The duration of pain
experienced by patients with metastatic disease was not
longer than that for patients without distant spread. The
majority of children had resolution of pain following the
initiation of therapy directed at their cancer. Children
with hematological malignancy had a shorter duration of
pain following the institution of cancer treatment than
those with solid tumor.5

Children with brain tumors often present to their
practitioners with either symptoms consistent with raised
intracranial pressure or abnormal neurological signs.6 A
retrospective review of children with spinal cord tumors
showed that most children with spinal cord tumors pre-
sent with a complaint of pain.7 Back pain is more com-
mon than abnormal neurological signs as a sign of spinal
cord compression in children8 and spinal cord compres-
sion due to metastatic disease is more likely to occur late
in a child’s illness.8

Tumor-related pain predominates at diagnosis and
during the early phase of treatment for childhood cancer
and may recur at the time of relapse or when tumors
become resistant to treatment. As multimodality cancer
treatment protocols evolve for each patient, treatment-
related, rather than tumor-related, causes of pain pre-
dominate.9 Causes of treatment-related pain include
mucositis, phantom limb pain, infection, antineo-
plastic therapy-related pain, postoperative pain, and

procedure-related pain (e.g. needle puncture, bone mar-
row aspiration, lumbar puncture, removal of central
venous line).

Tumor-related pain frequently recurs in patients at the
time of relapse and during the terminal phase of an ill-
ness. Palliative chemotherapy and radiation therapy,
depending on tumor type and sensitivity, are sometimes
instituted as modalities of pain control in terminal
pediatric malignancy. Severe pain in terminal pediatric
malignancy occurs more commonly in patients with solid
tumors metastatic to spinal nerve roots, nerve plexi, large
peripheral nerve, or spinal cord compression.10

A variety of chronic pain conditions have been
encountered in young adult survivors of childhood cancer
as a consequence of cancer treatment.11 These conditions
include chronic regional pain syndrome of the lower
extremity, phantom limb pain, avascular necrosis of
multiple joints, mechanical pain due to failure of bony
union after tumor resection, and postherpetic neuralgia.
A proportion of these patients require opioids for the
management of their nonmalignant pain.

BREAKTHROUGH CANCER PAIN IN CHILDREN

The prevalence, characteristics, and impact of break-
through pain in children with cancer have only recently
been characterized.12[V] Twenty-seven pediatric in- and
outpatients with cancer (aged 7–18 years) who had severe
pain requiring treatment with opioids and who received
care in the Oncology Unit at the Children’s Hospital at
Westmead, Sydney, Australia participated in this study.
The children responded to a structured interview
designed to characterize breakthrough pain in children.
Measures of pain, anxiety, and depressed mood were
completed. Fifty-seven percent experienced one or more
episodes of breakthrough pain during the preceding 24
hours, each episode lasted seconds to minutes, occurred
three to four times per day, and most commonly was
characterized as ‘‘sharp’’ and ‘‘shooting’’ by the children.
Younger children (7–12 years) had a significantly higher
risk of experiencing breakthrough pain compared to
teenagers. Although no statistical difference could be
shown between children with and without breakthrough
pain in regard to anxiety and depression, children with
breakthrough pain reported significantly more inter-
personal problems on the Child Depression Inventory
subtest. The most effective treatment of an episode of
breakthrough pain was a patient-controlled analgesia
(PCA) opioid bolus dose.

NONPHARMACOLOGICAL METHODS OF PAIN
CONTROL IN CHILDREN WITH CANCER

Nonpharmacological methods of pain control in children
include a variety of techniques categorized as physical
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(e.g. massage, heat and cold stimulation, electrical nerve
stimulation, acupuncture), behavioral (e.g. exercise,
operant conditioning, relaxation, biofeedback, modeling,
desensitization, art and play therapy), or cognitive
(e.g. distraction, attention, imagery, thought stopping,
hypnosis, music therapy, psychotherapy), according to
whether the intervention is focused on modifying an
individual’s sensory perception, behaviors, or thoughts
and coping abilities.13

A quiet, calm environment conducive to reducing
stress and anxiety, in a location separate from the child’s
room, is a nonpharmacological strategy arranged prior to
performing a medical procedure in a child. Providing a
combination of a description of the steps of a given
procedure and of the sensations experienced is perhaps
the most common intervention for the preparation of
children about to undergo invasive medical procedures.
Unexpected stress is more anxiety provoking than
anticipated or predictable stress.14

The choice of which nonpharmacological method to
use is based on factors such as the child’s age, behavioral
factors, coping ability, fear and anxiety, and the type of
pain experienced.13 Cognitive-behavioral techniques are
most commonly used in the pediatric cancer patient to
decrease distress and enhance a child’s ability to cope with
medical procedures. The decision to use a psychologic or
pharmacologic approach or both depends on the
knowledge of the procedure, the skill of the practitioner,
the understanding of the child, and the expectations
of pain and anxiety for that child undergoing that
procedure.14

Similarly, the role of distraction techniques in reducing
children’s distress during procedures has been examined
by several investigators and shown to be generally effec-
tive. Distraction was less effective for younger children in
one study.15 Another study enlisted the support of par-
ents, and showed not only a reduction in the children’s
behavioral distress but also lowering of the parent’s
anxiety.16 Several investigators have examined and shown
the effectiveness of cognitive-behavioral interventions
comprising of multiple components, which have included
preparatory information, relaxation, imagery, positive
coping statements, modeling, and/or behavioral rehear-
sal.13, 17, 18 The effectiveness of hypnosis in the reduction
of pain and anxiety during bone marrow aspiration
and lumbar puncture in children has been confirmed by
several reports.19, 20, 21, 22[V]

PHARMACOLOGICAL MANAGEMENT OF
CANCER PAIN IN CHILDREN

Analgesic studies

The need to improve pain management in children with
cancer is demonstrated by data which indicate that pain is

often not adequately assessed and treated effectively in this
population.23 Improvement in pain management will be
dependent not only on advances in pediatric analgesic
therapeutics but also on strategies to correct barriers to the
adequate treatment of pain in these children. Few analgesic
studies have been performed in children with cancer.

The major difficulty in performing analgesic studies in
children with cancer relates to the heterogeneous nature
of pain in this population. Solid tumors are less common
in children than in the adult population and it is less
likely that children will have chronic cancer pain due to
their tumor. Children often receive therapies directed at
the control of their tumors until late in the course of their
illnesses. These epidemiological and treatment variables
make it less likely that a subpopulation of children with
cancer exists that has a chronic stable pattern of pain
amenable to evaluation in an analgesic drug trial.

Most analgesic studies performed in children with
cancer had small patient numbers, few were controlled
studies, and only recently has self-report been used as an
outcome measure for the effectiveness of analgesia. There
have been no controlled clinical trials of adjuvant
analgesic agents in pediatrics. Given the difficulties of
performing analgesic studies in children with cancer,
pediatric analgesic studies have usually been performed
using a postoperative pain model. Although the phar-
macokinetic and the major pharmacodynamic properties
(analgesia and sedation) of most opioids have been stu-
died in this manner in pediatrics, little information is
available about oral bioavailability, potency ratios, and
other pharmacodynamic properties.

Analgesics for the management of tumor or
treatment-related cancer pain

Analgesics can be divided into three groups of drugs: (1)
nonopioid analgesics, (2) opioid analgesics, (3) adjuvant
analgesics. The prescription of these drugs for children
with cancer pain is based on the WHO analgesic ladder
which emphasizes pain intensity as the guide to choice of
analgesic, rather than etiologic factors. In other words, the
prescription of analgesics should be according to pain
severity, ranging from acetaminophen and nonsteroidal
anti-inflammatory drugs (NSAID) for mild pain to
opioids for moderate to severe pain. The choice of
analgesics is individualized to achieve an optimum bal-
ance between analgesia and side effects (see Part II, Drug
therapies for cancer pain).

PARACETAMOL (ACETAMINOPHEN)

Paracetamol is one of the most commonly used non-
opioid analgesics in children with cancer. It has a
potential for hepatic and renal injury24 but this is
uncommon in therapeutic doses. Unlike aspirin, para-
cetamol does not have an association with Reye
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syndrome. The antipyretic action of paracetamol may be
contraindicated in neutropenic patients in whom it is
important to monitor fever. Pediatric dosing of para-
cetamol has been based on the antipyretic dose–response.
Oral dosing of 15mg/kg every four to six hours is
recommended, with a maximum daily dose of 60mg/kg/
day for patients of normal or average build.

No data are available on the safety of chronic para-
cetamol administration in children. In Australia, New
South Wales Health Policy mandates that paracetamol
should not be administered to children for more than 48
hours without a medical review.25[V] Intravenous para-
cetamol is available as a therapeutic analgesic option in
some countries. Its use has been documented in the
context of pediatric postoperative pain management26

and practice guidelines are evolving.27

ACETYLSALICYLIC ACID (ASPIRIN) AND NSAIDS

Acetylsalicylic acid and NSAIDs are frequently contra-
indicated in pediatric oncology patients who are often at
risk from bleeding due to thrombocytopenia. In a com-
parative study of acetylsalicylic acid and ibuprofen in
children with juvenile rheumatoid arthritis, the drugs
were equally efficacious, but the drop-out rate caused by
side effects was significantly higher in the aspirin group.

Choline magnesium trisalicylate (Trilisates) has been
widely recommended because of reports in adults of
minimal effects on platelet function in vitro and experi-
mental studies showing minimal gastric irritation in rats,
in contrast to acetylsalicylic acid.28 The studies do not
include medically frail patients with thrombocytopenia or
other morbidities.

The cyclooxygenase-2 (COX-2) inhibitors target a
specific isoenzyme involved in the generation of prosta-
noids, which contribute to pain and inflammation. Whilst
celecoxib and meloxicam have undergone some limited
trials in children with rheumatoid arthritis and post-
operative pain,29, 30 their role in pediatric pain manage-
ment is unclear. Rofecoxib was removed from the
international market because of increased risk of cardio-
vascular events in adults.31

CODEINE

In pediatrics, codeine is commonly administered via the
oral route and often administered in combination with
paracetamol. It is prescribed for mild to moderate pain.
Codeine is typically administered in pediatrics in oral
doses of 0.5–1mg/kg every four hours for children over
six months of age. Pharmacogenetic studies have
demonstrated that 4–14 percent of the population lack
the hepatic enzyme responsible for the conversion of
codeine to morphine. A pediatric study has shown that 35
percent of children showed inadequate conversion of
codeine to morphine.32 The prescription of codeine as an
analgesic in pediatrics is declining.

TRAMADOL

Tramadol may be a useful analgesic for the management
of moderate cancer pain and is thought to cause less
respiratory depression than morphine. Few data exist on
the safety and efficacy of tramadol in patients less than 16
years of age.

OXYCODONE

Oxycodone is used for moderate to severe pain in chil-
dren with cancer. Oxycodone may be available only as an
oral preparation in combination with paracetamol in
some countries. The total daily paracetamol dose may be
the limiting factor in dose escalation of these products.
Oxycodone has a higher clearance value and a shorter
elimination half-life (t1/2) in children aged 2–20 years
than adults.33, 34 Oxycodone is available as a long-acting
preparation in some countries.

MORPHINE

Morphine is one of the most widely used opioids for
moderate to severe cancer pain in children. Evolving data
indicate that a variable human analgesic response to
morphine may be explained, in part, by genetic variation
and different m-opioid receptor neurotransmitter
responses.35

The binding of morphine to plasma protein is age-
dependent. In premature infants, less than 20 percent is
bound to plasma proteins.36, 37 Within the neonatal per-
iod for term infants, the volume of distribution is linearly
related to age and body surface area,36, 37, 38 but after the
neonatal period the values are approximately the same as
adults.39, 40

Morphine clearance is delayed in the first one to three
months of life. The half-life of morphine (t1/2) changes
from values of 10–20 hours in preterm infants to values of
one to two hours in preschool children.39, 40 Therefore,
starting doses in very young infants should be reduced to
approximately 25–30 percent on a per kilogram basis
relative to dosing recommended for older children.

Following oral dosing, morphine has a significant first
pass metabolism in the liver. An oral to parenteral
potency ratio of approximately 3:1 is commonly
encountered during chronic administration.41 A typical
starting dose for immediate release oral morphine in
opioid-naive children is 0.3mg/kg every four hours.
Typical starting intravenous infusion rates are
0.02–0.03mg/kg per hour beyond the first three months
of life, and 0.015mg/kg per hour in younger infants.
Sustained release preparations of morphine are available
for children and permit oral dosing at intervals of either
twice or three times daily. Crushing sustained released
tablets produces immediate release of morphine. This
limits their use in children who must chew tablets.
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HYDROMORPHONE

Hydromorphone is an alternative opioid when the dose
escalation of morphine is limited by side effects. Hydro-
morphone is available for oral, intravenous, sub-
cutaneous, epidural, and intrathecal administration.
Adult studies indicate that intravenous hydromorphone is
five to eight times as potent as morphine. A double-
blinded randomized cross-over comparison of morphine
to hydromorphone using PCA in children and adolescents
with mucositis following bone marrow transplantation
showed that hydromorphone was well tolerated and had a
potency ratio of approximately 6:1 relative to morphine
in this setting.42[II] Because of its high potency and
aqueous solubility, hydromorphone is convenient for
subcutaneous infusion. Little is known about the
pharmacokinetics of hydromorphone in infants.

FENTANYL

Fentanyl is a synthetic opioid which is approximately
50–100 times more potent than morphine during acute
intravenous administration. The half-life of this opioid is
prolonged in preterm infants undergoing cardiac sur-
gery,43 but comparable values with those of adults are
reached within the first months of life.44, 45, 46, 47 The
clearance of fentanyl appears to be higher in infants and
young children than in adults.46, 47 Fentanyl may also be
used for continuous infusion for selected patients with
dose-limiting side effects from morphine. Rapid admin-
istration of high doses of intravenous (i.v.) fentanyl may
result in chest wall rigidity and severe ventilatory
difficulty.

Oral transmucosal fentanyl produces a rapid onset of
effect and escapes first-pass hepatic clearance. Schechter
et al.48[V] described the use of oral transmucosal fentanyl
for sedation/analgesia during bone marrow biopsy/
aspiration and lumbar puncture. This formulation was
safe and effective, although the frequency of vomiting
may be a limiting factor in its tolerability. Its use for
breakthrough cancer pain in adults has been described.49

In a small study utilizing a clinical protocol, the utility,
feasibility, and tolerability of transdermal fentanyl was
demonstrated in children with cancer pain.50[V] The
mean clearance and volume of distribution of transder-
mal fentanyl are the same for both adults and children,
but the variability is higher in adults.50 A subsequent
larger study confirmed the effectiveness of this analgesic
for children.51[V]

PETHIDINE (MEPERIDINE)

Pethidine has been used for procedural and postoperative
pain in children. It is a short half-life synthetic opioid.
Neonates have a slower elimination of pethidine than
children and young infants.52, 53, 54, 55, 56 Normeperidine is

the major metabolite of pethidine. This can cause CNS
excitatory effects, including tremors and convulsions,57

particularly in patients with impaired renal clearance.
Pethidine is therefore not generally recommended for
children with chronic pain, but may be an acceptable
alternative to fentanyl for short painful procedures.

METHADONE

Methadone is a synthetic opioid which has a long and
variable half-life. Following single parenteral doses, its
potency is similar to that of morphine. In children
receiving postoperative analgesia, methadone produced
more prolonged analgesia than morphine.58, 59 Due to its
prolonged half-life, methadone has a risk of delayed
sedation and over-dosage occurring several days after
initiating treatment.

The oral:parenteral potency ratio is approximately 2:1.
Frequent patient assessment is the key to safe and effective
use of methadone. If a patient becomes comfortable after
initial doses, the dose should be reduced or the interval
extended to reduce the likelihood of subsequent somno-
lence. If a patient becomes oversedated early in dose
escalation, it is recommended to stop dosing, not just
reduce the dose, and to observe the patient until there is
increased alertness. Although ‘‘as needed’’ dosing is dis-
couraged for most patients with cancer pain, some clin-
icians find this approach a useful way to establish a dosing
schedule for methadone.58, 59 Methadone remains a long-
acting agent when administered either as an elixir or as
crushed tablets.

Routes and methods of analgesic
administration

ORAL

Oral administration of analgesics is the first choice for the
majority of children and young patients. Analgesics
should generally be administered to children by the
simplest, safest, most effective, and least painful route.
Oral dosing is generally predictable, inexpensive, and does
not require invasive procedures or technologies.

TOPICAL

The eutectic mixture of local anesthetics (EMLAs) is a
topical preparation which provides local anesthesia to the
skin, dermis, and subcutaneous tissues if applied under an
occlusive dressing for at least one hour. It has been shown
to be useful for procedural pain, including lumbar
puncture60 and central venous port access61 in children
with cancer. Preliminary studies of topical amethocaine
for percutaneous analgesia prior to venous cannulation in
children have demonstrated promising safety and efficacy
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data.62 The newer generation of topical local anesthetics
promise a quicker onset of action and are currently being
reviewed.63

INTRAVENOUS

Intravenous administration has the advantage of rapid
onset of analgesia, easier opioid dose titration, bio-
availability, and continuous effect when infusions are
used. The intravenous route of administration is often
an option in children with cancer since many have
indwelling intravenous access.

SUBCUTANEOUS

The subcutaneous route is an alternative route of
administration for children with either no or poor
intravenous access. Solutions are generally concentrated
so that infusion rates do not exceed 1–3mL/hour.64 An
application of a topical local anestheic agent is recom-
mended prior to the placement of a subcutaneous needle.
A small catheter or butterfly needle (27 gauge) may be
placed under the skin of the thorax, abdomen, or thigh
and sites changed approximately every three days.

INTRAMUSCULAR

Intramuscular administration is painful and may lead to
the underreporting of pain. This route of administration
does not permit easy dose titration or infusion and should
be avoided.

RECTAL

Rectal administration is discouraged in the pediatric
cancer population because of concern regarding infection
and because of the great variability of rectal absorption of
morphine.65 Nevertheless, this route of administration
may be useful in the home care of the dying child when
no other route is available. Slow release morphine tablets
can be administered via the rectum.

PCA

PCA is a method of opioid administration that permits
the patient to self-administer small bolus doses of opioid
within set time limits. PCA caters to an individual’s var-
iation in pharmacokinetics, pharmacodynamics, and pain
intensity. PCA allows appropriate children to have control
over their analgesia and allows them to choose a balance
between the benefits of analgesia versus the side effects of
opioids. In patients with severe mucositis, for example,
opioid dosing can be timed with routine mouth care and
other causes of incidental mouth pain. In postoperative
use, PCA is widely used successfully by children aged six
to seven and above.

PCA has been used successfully for the management of
prolonged oropharyngeal mucositis pain following bone
marrow transplantation in children and adolescents.42, 66,
67[II] A controlled comparison of staff-controlled con-
tinuous infusion (CI) of morphine and PCA in adoles-
cents with severe oropharyngeal mucositis found that the
PCA group had equivalent analgesia but less sedation and
less difficulty concentrating.66[II]

Opioid dose schedules

Unless a child’s episodes of pain are truly incidental and
unpredictable, analgesics should be administered at reg-
ular times to prevent breakthrough pain. ‘‘Rescues’’ are
supplemental ‘‘as needed’’ doses of opioid incorporated
into the analgesic regimen to allow a patient to have
additional analgesia should breakthrough pain occur.
Rescue doses of opioid may be calculated as approxi-
mately 5–10 percent of the total daily opioid requirement
and may be administered every hour.41

Opioid dose escalation may be required after opioid
administration begins and periodically thereafter. The size
of a dose increment may be calculated as follows.

� If greater than approximately six ‘‘rescue’’ doses of
opioid are given in a 24-hour period, then the total
daily opioid dose should be increased by the total of
opioid given as ‘‘rescue’’ medication. For example,
the hourly average of the total daily rescue opioid
should be added to the baseline opioid infusion. An
alternative to this method would be to increase the
baseline infusion by 50 percent.41

� ‘‘Rescue’’ doses are kept as a proportion of the
baseline opioid dose. This dose can be 5–10 percent
of the total daily dose.41 An alternative guideline for
opioid infusions is between 50 and 200 percent of
the hourly basal infusion rate (see Box 25.1).41

Opioid switching

The usual indication for switching to an alternative
opioid is dose-limiting toxicity. This approach is recom-
mended by the observation that a switch from one opioid
to another is often accompanied by change in the balance
between analgesia and side effects.68 A favorable change in
opioid analgesia to side effect profile may be experienced
if there is less cross-tolerance at the opioid receptors
mediating analgesia than at those mediating adverse
effects.69

Following a prolonged period of regular dosing with
one opioid, equivalent analgesia may be attained with a
dose of a second opioid that is smaller than that calcu-
lated from an equianalgesic table, as shown in Table
25.1.69 An opioid switch is usually accompanied by a
reduction in the equianalgesic dose (approximately 50
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percent for short half-life opioids). In contrast to short
half-life opioids, the doses of methadone required for
equivalent analgesia after switching may be of the order of
10–20 percent of the equianalgesic dose of the previously

used short half-life opioid. A protocol for methadone
dose conversion and titration has been documented for
adults.70 The basis of this dose reduction is because of the
d-methadone effect as an antagonist at the N-methyl-D-
aspartic acid (NMDA) receptor.

A retrospective study was performed to determine the
therapeutic value of opioid rotation in a large pediatric
oncology center.71[V] Fourteen percent of children
receiving opioid therapy had 30 opioid rotations.
Mucositis was the major cause of pain. The opioid was
rotated either for excessive side effects with adequate
analgesia (70 percent), excessive side effects with inade-
quate analgesia (16.7 percent), or tolerance (6.7 percent).
Adverse opioid effects were resolved in 90 percent of
cases, all failures occurred when morphine was rotated to
fentanyl. There was no significant loss of pain control or
increase in mean morphine equivalent dose requirements.
Opioid rotation had a positive impact on managing dose-
limiting side effects of, or tolerance to, opioid therapy
during cancer pain treatment in children. This was
accomplished without loss of pain control or having to
significantly increase the dose of opioid therapy.71

Opioid side effects

All opioids can potentially cause the same constellation of
side effects. Children do not necessarily report side effects
voluntarily (e.g. constipation, pruritus, dreams) and
should be asked specifically about these problems. An
assessment of opioid side effects is included in an
assessment of analgesic effectiveness. If opioid side effects
limit opioid dose escalation, then consideration should be
given to an opioid switch. Tolerance to some opioid side
effects (e.g. sedation, nausea and vomiting, pruritus)
often develops within the first week of starting opioids.
Children do not develop tolerance to constipation as an
opioid side effect and concurrent treatment with laxatives
should always be considered (see Table 25.2).

Adjuvant analgesics

Adjuvant analgesics are a heterogeneous group of drugs
that have a primary indication other than pain but are
analgesic in some painful conditions.72 Adjuvant analge-
sics are commonly, but not always, prescribed with pri-
mary analgesic drugs. Common classes of these agents
include antidepressants, anticonvulsants, neuroleptics,
psychostimulants, antihistamines, corticosteroids, and
centrally acting skeletal muscle relaxants.

ANTIDEPRESSANTS

Data from adult studies have guided the use of anti-
depressants as adjuvant analgesics in pediatrics. Tricyclic
antidepressants have been used for a variety of pain
conditions in adults, including postherpetic neuralgia,73

Box 25.1 Case examples for opioid dose
calculation and dose escalation

A four-year-old girl, weighing 20 kg has
severe continuous pain related to
metastatic neuroblastoma. What is an
appropriate opioid dose schedule?

Due to the continuous nature of this patient’s pain,
an appropriate schedule would be to provide either
regular dosing via the oral route, or, alternatively, a
continuous intravenous infusion should be started.
In addition, to account for additional or
‘‘breakthrough’’ pain, the regime should have
supplementary opioid to be given when required.

OPTIONS

The oral dose of morphine is 0.3mg/kg every four
hours (i.e. 6 mg po every four hours) using
immediate release morphine (IRM). An appropriate
‘‘breakthrough’’ dose would be 3.5mg IRM every
hour (i.e. the total daily opioid dose is 36mg, 10
percent of this dose is approximately 3.5mg
morphine). If this regime seems satisfactory with
time, it may be reasonable to switch from IRM to
slow release morphine (SRM). An appropriate
regime would be 15mg SRM twice a day. The
‘‘breakthrough’’ IRM dose remains the same.

As an alternative, a loading dose of intravenous
morphine (0.1mg/kg) could be given, followed by
starting a morphine infusion of 0.02mg/kg per
hour ( = 0.4mg per hour morphine). An appropriate
‘‘breakthrough’’ dose could be 0.4mg i.v. every
hour.

During the next 24 hours, six additional
‘‘breakthrough’’ doses of oral morphine
were given. How should the opioid regime
be changed?

An additional 21mg of oral morphine was given as
‘‘breakthrough’’ dosing (i.e. 6� 3.5mg = 21mg).
This dose could be divided and be given as
additional SRM. An appropriate new regime could
be 25mg SRM twice a day. The total daily dose of
morphine is now 50mg, an appropriate
‘‘breakthrough’’ dose of IRM would now be 5mg.
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Table 25.1 Opioid analgesic initial dosage guidelines.

Drug Equianalgesic doses Usual starting i.v. or s.c. doses and intervals Parenteral/oral
dose ratio

Usual starting oral doses and intervals

Parenteral Oral Child o50 kg Child 450 kg Child o50 kg Child 450 kg

Codeine 120mg 200mg NR NR 1:2 0.5–1.0mg/kg q 3–4 30-60mg q 3-4

Morphine 10mg 30mg (chronic) Bolus: 0.1mg/kg q

2–4 h

Bolus 5–8mg q 2–4 h 1:3 (chronic) Immediate release:

0.3mg/kg q 3–4 h

Immediate release:

15–20mg q 3–4 h

Infusion 0.03mg/kg/h Infusion 1mg/h 1:6 (single dose) Sustained release:

20–35 kg:

10–15mg q 8–12 h

Sustained release:

30–45mg q 8–12 h

35–50 kg: 15–30mg q

8–12 h

Oxycodone NA 15mg NA NA NA 0.1–0.2mg/kg q 3–3 h 5–10mg q 3–4 h

Methadonea 10mg 10mg 0.1mg/kg q 4–8 h 1:2 1:1.5–1:2 0.15–0.2mg/kg q 4–8 h 7–10mg q 4–8 h

Fentanyl 100 mg (0.1mg) NA Bolus: 0.5–1.0 mg/kg q

1–2 h

Bolus: 25–50mg q

1–2 h

NA NA NA

Infusion: 0.5–2.0 mg/
kg/h

Infusion 25–100mg/h

Hydromorphone 1.5–2.0mg 6–8mg Bolus: 0.02mg q 2–4 h Bolus: 1mg q 2–4 h 1:4 0.04–0.09mg/kg q

3–4 h

2–4mg q 3–4 h

Infusion: 0.06mg/kg/h Infusion: 0.3mg/h

Meperidineb

(pethidine)

75–100mg 300mg Bolus: 0.8–1.0mg/kg q

2–3 h

Bolus: 50–75mg q

2–3 h

1:4 2–3mg/kg q 3–4 h 100–150mg q 3–4 h

aMethadone requires additional vigilance, because it can accumulate and produce delayed sedation. If sedation occurs, doses should be withheld until sedation resolves. Thereafter, doses should be substantially reduced
or the dosing interval should be extended to 8–12 hours (or both).
bMeperidine should be generally avoided if other opioids are available, especially with chronic use, because its metabolite can cause seizures.
NA, not available; NR, not recommended.
Note: Doses refer to patients older than six months. In infants younger than six months, initial doses per kilogram should begin at approximately 25 percent of the doses per kilogram recommended here. All doses are
approximate and should be adjusted according to clinical circumstances. Reprinted from Berde CB, Billett AL, Collins JJ. Symptom management in supportive care. In: Pizzo PA, Poplack DG (eds). Principles and practice
of pediatric oncology, 5th edn. 2006, with permission from Lippincott Williams and Wilkins.



[II] diabetic neuropathy,74[II] tension headache,75

migraine headache,76 rheumatoid arthritis,77 chronic low
back pain,78 and cancer pain.79 Antidepressants are
effective in relieving neuropathic pain. With very similar
results for anticonvulsants it is still unclear which drug
class should be the first choice.80

Baseline hematology and biochemistry tests (including
liver function tests) and an electrocardiogram (ECG) to
exclude Wolff–Parkinson–White syndrome or other cardiac
conduction defects have been recommended prior to
starting treatment with tricyclic antidepressants.81 The

measurement of antidepressant plasma concentration
allows confirmation of compliance and ensures that opti-
mization of dosage has occurred before discontinuing. An
ECG is recommended periodically during long-term use, or
if standard milligrams per kilogram dosages are exceeded.82

PSYCHOSTIMULANTS

Dextroamphetamine potentiates opioid analgesia in
postoperative adult patients83 and methylphenidate

Table 25.2 Management of opioid side effects.

Side effect Treatment

Constipation 1. Regular use of stimulant and stool softener laxatives (fiber, fruit juices are often insufficient)

2. Ensure adequate water intake

Sedation 1. If analgesia is adequate, try dose reduction

2. Unless contraindicated, add nonsedating analgesics, such as acetaminophen or NSAIDs, and reduce opioid

dosing as tolerated

3. If sedation persists, try methylphenidate or dextroamphetamine 0.05–0.2mg/kg po b.i.d. in early am and

midday

4. Consider an opioid switch

Nausea 1. Exclude disease processes (e.g. bowel obstruction, increased intracranial pressure)

2. Antiemetics (phenothiazines, ondansetron, hydroxyzine)

3. Consider an opioid switch

Urinary retention 1. Exclude disease processes (e.g. bladder neck obstruction by tumor, impending cord compression,

hypovolemia, renal failure, etc.)

2. Avoid other drugs with anticholinergic effects (e.g. tricyclics, antihistamines)

3. Consider short-term use of bethanechol or Crede maneuver

4. Consider short-term catheterization

5. Consider opioid dose reduction if analgesia adequate or an opioid switch if analgesia inadequate

Pruritus 1. Exclude other causes (e.g. drug allergy, cholestasis)

2. Antihistamines (e.g. diphenhydramine hydroxyzine)

3. Consider an opioid dose reduction if analgesia adequate, or an opioid switch. Fentanyl causes less histamine

release

Respiratory depression:

Mild–moderate 1. Awaken, encourage to breathe

2. Apply oxygen

3. Withhold opioid dosing until breathing improves, reduce subsequent dosing by at least 25%

Severe 1. Awaken if possible, apply oxygen, assist respiration by bag and mask as needed

2. Titrate small doses of naloxone (0.02mg/kg increments as needed), stop when respiratory rate increases to

8–10/min in older children or 12–16/min in infants, do not try to awaken fully with naloxone

��Do not give a bolus dose of naloxone as severe pain and symptoms of opioid withdrawal may ensue��
3. Consider a low-dose naloxone infusion or repeated incremental dosing

4. Consider short-term intubation in occasional cases where risk of aspiration is high

Dysphoria/confusion/

hallucinations

1. Exclude other pathology as a cause for these symptoms before attributing them to opioids

2. When other causes excluded, change to another opioid

3. Consider adding a neuroleptic such as haloperidol (0.01–0.1mg/kg po/i.v. every 8 hours to a maximum dose

of 30mg/day)

Myoclonus 1. Usually seen in the setting of high-dose opioids, or alternatively, rapid dose escalation

2. No treatment may be warranted, if this is infrequent and not distressing to the child

3. Consider an opioid switch or treat with clonezepam (0.01mg/kg po every 12 hours to a maximum dose of

0.5mg/dose) or a parenteral benzodiazepine (e.g. diazepam) if the oral route is not tolerated

Reprinted from Berde CB, Billett AL, Collins JJ. Symptom management in supportive care. In: Pizzo PA, Poplack DG (eds). Principles and Practice of Pediatric
Oncology, 5th edn. 2006, with permission from Lippincott Williams and Wilkins.
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counteracts opioid-induced sedation84 and cognitive
dysfunction85 in advanced cancer patients. Psychostimu-
lants may allow dose escalation of opioids in patients who
have somnolence as a dose-limiting side effect.72 The
potential side effects of methylphenidate include anorexia,
insomnia, and dysphoria. The use of dexamfetamine
(dextroamphetamine) and methylphenidate was reported
in a retrospective survey of 11 children receiving opioids
for a variety of indications, including cancer pain.86

Somnolence was reduced in these patients without
significant adverse side effects.

CORTICOSTEROIDS

Corticosteroids may produce analgesia by a variety of
mechanisms, including anti-inflammatory effects, reduc-
tion of tumor edema, and, potentially by a reduction of
spontaneous discharge in injured nerves.87 Dex-
amethasone tends to be used most frequently because of
its high potency, longer duration of action, and minimal
mineralocorticoid effect. Corticosteroids may have a role
in bone pain due to metastatic bone disease,88 cerebral
edema due to either primary or metastatic tumor,89 or
epidural spinal cord compression.90

ANTICONVULSANTS

The mechanism of action of anticonvulsants in control-
ling lancinating pain is not known but is probably related
to reducing paroxysmal discharges of central and per-
ipheral neurons. Anticonvulsants are effective in relieving
neuropathic pain. With very similar results for anti-
depressants, it is still unclear which drug class should be
the first choice.80 The use of phenytoin, carbamazepine,
and valproate may be problematic in the pediatric cancer
population due to their potential adverse effects on the
hematological profile. Gabapentin is well tolerated and
appears to have a benign efficacy to toxicity ratio
in children91 and may be useful for the treatment of
neuropathic pain.

RADIONUCLIDES

The use of other radionuclides for painful osseous
metastases has been reported in the adult literature.92 One
pediatric case report indicates the potential role of
[131]iodine-metaiodobenylguanidine ([131I]MIBG) for
painful metastatic bone disease due to neuroblastoma.93

The side effects of [131I]MIBG were thrombocytopenia
and cystitis.

NEUROLEPTICS

Methotrimeprazine, a phenothiazine, has been reported
as being analgesic in the setting of adult cancer pain.94

Methotrimeprazine is not considered to be a substitute
for opioid analgesia. The mechanism by which metho-
trimeprazine produces analgesia and its role as an adju-
vant agent in pediatric cancer pain is unclear. It may be
useful as an adjuvant analgesic in a patient with dis-
seminated cancer who experiences pain associated with
anxiety, restlessness, or nausea.72

ANESTHETIC APPROACHES TO PAIN
MANAGEMENT

The use of epidural or subarachnoid infusion in children
for cancer pain management is rare, since the majority of
pediatric cancer pain is well managed by the methods
outlined above.95 Frequently, by the time these modalities
of pain control are considered, relative or absolute con-
traindications to their use have occurred (e.g. infection or
thrombocytopenia, etc.). Anesthetic approaches are
usually confined to patients who have pain not responsive
to the more common methods of pain control. Anesthetic
approaches are more likely to be successful for patients
with their most severe pain in a specific region of the
body below the neck. Specialists with experience in
pediatric regional anesthesia and cancer pain manage-
ment should be consulted if anesthetic techniques are
being considered.11

TERMINAL SEDATION

The use of sedation to reduce conscious awareness in the
setting of intractable symptom management is rare in
pediatrics.10 Guidelines for the evaluation and treatment
of patients with intractable symptoms has been described
previously.96 There is no consensus regarding best prac-
tice for sedative prescription in this setting, which should
be only considered in the setting of intractable pain or
other symptom management. The prescription of term-
inal sedation should only be made by senior clinicains
highly skilled in the symptom management of children.

Although the NMDA antagonist ketamine is com-
monly administered as a sedative or anesthetic agent, it
has been used in a lower dose range as an analgesic
for patients with refractory pain. Infusions in a dose
range up to 0.2mg/kg per hour can provide helpful
analgesia and generally do not produce dissociation or
unconsciousness.

TOLERANCE, PHYSICAL DEPENDENCE,
ADDICTION

Analgesic tolerance refers to the progressive decline in
potency of an opioid with continued use, so that
increasingly higher doses are required to achieve the same
analgesic effect. Patients and parents are often reluctant to
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increase dosing because of a fear that tolerance will
make opioids ineffective at a later date. Parents should
be reassured that tolerance in the majority of cases can be
managed by simple dose escalation, use of adjunctive
medications, or perhaps by opioid switching in the setting
of dose-limiting side effects. Clinically relevant pharma-
cological tolerance is not usually an issue in cancer pain
management.

There are some data to suggest that younger patients
may be more prone to develop analgesic tolerance. This
has been verified in rat studies, indicating that morphine
tolerance occurs in younger rats. The notion has been
verified in adult studies, indicating that age is an
important variable in opioid dose escalation.97, 98

Physical dependence is a physiologic state induced
after dose reduction or discontinuation of an opioid, or
administration of an opioid antagonist. Initial manifes-
tations of withdrawal include yawning, diaphoresis,
lacrimation, coryza, and tachycardia. Patients with cancer
who have received opioids over a long period of time and
in whom it is appropriate to either stop or reduce opioids,
should have the opioid dose reduced slowly.

Addiction is a psychological and behavioral syndrome
characterized by drug craving and aberrant drug use.
Some parents may fear that an exposure to opioids will
result in their child subsequently becoming a drug addict.
The incidence of opioid addiction was examined pro-
spectively in 12,000 hospitalized adult patients who
received at least one dose of a strong opioid.99 There were
only four documented cases of subsequent addiction in
patients without a prior history of drug abuse. These data
suggest that iatrogenic opioid addiction is an exceedingly
uncommon problem, an observation consistent with a
large worldwide experience with opioid treatment of
cancer pain.
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KEY LEARNING POINTS

� Older people with pain are often not diagnosed or

managed in a timely fashion.
� Cognitive impairment and communication difficulties

result in difficulties in the detection and quantification

of pain.
� Pain assessment scales are generally not developed

specifically for older people and are therefore difficult

to use and lack validation in an elderly population.

� Pharmacological agents are more likely to cause side

effects in older patients, due to alterations in

pharmacodynamics and pharmacokinetics.
� Drug side effects may worsen older people’s functioning

and result in impaired quality of life.
� Research into the meaning of pain, its detection, and

management in older individuals is still sparse, often

conflicting in results, and lacking in scientific rigor.

INTRODUCTION

There are many definitions of pain.1, 2 Pain is the most
common symptom associated with cancer and often the
most distressing one3 and the meaning of pain is influ-
enced by the individual’s personal, social, and cultural
experiences.4

Although most studies on pain are exclusively from the
perspective of the patient, it is important in older patients
to consider the meaning of pain from the perspective of
the patient, family, caregiver, and healthcare professionals
caring for the patient with cancer.5

Although acute and chronic pain are defined by their
duration, the traditional dichotomy between acute pain,

with its recent onset and short duration, and chronic
pain, which persists after an injury has healed, is
increasingly untenable.6 Acute pain associated with a new
tissue injury might last for less than one month but, at
times, for longer than six months.7 Older people are more
likely to suffer both acute and chronic pain8, 9 and,
although cancer pain in older sufferers may be considered
to last for short periods because of limited survival, some
authors never consider it to be chronic in nature.10

In older people it may be difficult to distinguish
between pain from unrelated pathology and pain due to
malignant disease. However, pain, discomfort and suf-
fering must not be equated with the process of normal
aging.11



Pain is a frequent complaint of elderly people,12 and
researchers have developed conceptual models of the
impact of pain on the dimensions of quality of life.13 This
model depicts four domains of pain: physical well-being
and symptoms, psychological well-being, social well-
being, and spiritual well-being. The models fail to address
many factors that are specific to older people, and this
must be considered when analyzing response to therapy
in this age group. Perhaps the most helpful definition of
pain is that of McCaffery,14 which, although not specific
to pain in the elderly, states, ‘‘Pain is whatever the patient
says it is and exists when he says it does.’’ This concept
needs to be borne in mind when dealing with older
patients.

Worldwide, seven million new cases of cancer are
diagnosed annually, with over 50 percent in patients aged
70 years or above. Between 50 and 80 percent of patients
with cancer cite pain as a significant problem that dis-
turbs overall quality of life,15 with some studies suggesting
that more than 50 percent of patients, many of whom are
elderly, suffer unrelieved pain.16, 17, 18, 19, 20, 21[III] A
working party from the UK Royal College of Surgeons
and College of Anaesthetists22 reported that healthcare
professionals working in acute pain management are
ineffectual in suppression of this distressing symptom,
with a study by Lynn et al.23[III] of 3357 seriously ill and
elderly patients reporting that 40 percent of the study
subjects complained of being in severe pain in the last
three days of life.

Ageist attitudes exist in clinical practice, and oncology
and palliative care are no exception. Patients and physi-
cians often dismiss many symptoms attributable to cancer
as being the normal consequence of aging. Bone pain is
attributed to arthritis, abdominal pain to diverticulitis,
and confusion is invariably considered to be the result of
dementia.

Pain is related to the primary site of the tumor, to
disease progression, and to the treatment that the patient
receives. These facts are particularly pertinent in older
patients, who have more advanced disease at presenta-
tion,24[II] are less likely to receive active treatment,25, 26, 27

and, in many cases, lack a definitive diagnosis, thus pre-
venting definitive treatment.28[IV]

Breast and lung cancers are more likely to be associated
with pain, and these are tumors that are predominantly
found in older people. Although as many as 85 percent of
patients with a primary bone tumor (common in young
people) experience pain, there are few data on bony
metastases, which are especially common in patients with
primary breast, lung, or prostate cancers.

Uncontrollable pain is a reason for hospital admission
and, when admitted, older patients spend more time in
hospital.29 Unfortunately, despite the fact that over half of
all terminally ill patients say they would prefer to die at
home, 63 percent actually died in hospital.30 In a study of
434 patients, including individuals up to the age of 93
years with incurable malignant disease, palliative care

intervention, including pain control, enabled more
patients than controls to die at home (25 versus 15 per-
cent, po 0.05).31 Older patients with cancer are more
likely to die in hospital for a variety of reasons. Firstly, the
diagnosis of cancer is often made after an older patient
presents in an atypical fashion. Thus, the older man who
has ‘‘gone off his legs’’ actually has lung cancer with
hypercalcemia, constipation, spurious diarrhea, and
urinary retention. It may be during this admission that
the patient dies from the new diagnosis of lung cancer.
Secondly, older people have a prolonged active life
expectancy, with the resultant onset of terminal depen-
dency being postponed and also have a duration of
terminal dependency that increases. Thus, it may be
during this period of terminal dependency that the
patient dies, with cancer being one of many diagnoses
active at the time.32

Although it is easy to extrapolate that with increasing
age, irrespective of diagnosis, older people are more likely
to be admitted to hospital in the last year of their lives,
very elderly subjects, i.e. 85 years or older, are the least
likely to be admitted to hospital in the last year of their
lives, and generalizations must be avoided.33

In a Swedish study of 4357 elderly individuals in
residential care of whom 55 percent had cognitive
impairment, staff judged 2111 residents (56.7 percent) to
be suffering from pain, although 27.9 percent of these
residents were not receiving any regular analgesic drugs.
Staff considered that more patients were actually being
prescribed regular analgesics than were actually receiving
it, suggesting a lack of communication.34

IS PAIN DIFFERENT IN OLDER PEOPLE?

Older people complain less about pain than younger
subjects do. This may be because they attribute pain to
normal aging or are more stoical about pain, but there is
also evidence that older people have altered tolerance to
pain from various stimuli. Harkins35 found that deep pain
tends to become less frequent and less intense with age,
although superficial pain does not alter with increasing
age. In postoperative pain control, older patients achieve
the same degree of pain control with less analgesic med-
ication than younger patients,36 suggesting reduced pain
experience in this group.

There may be difficulties in determining the etiology of
pain in older people. Brochet et al.37 found the prevalence
of pain to be over 70 percent among community-living
subjects over the age of 65 years. Although the etiology
was unstated, the most commonly affected sites were limb
joints and the back.

Of more concern is the finding by Vigano et al.38 that
cancer patients aged 75 years or older, when compared
with younger adults, received significantly lower amounts
of opioid analgesia.
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In the case of renal dysfunction, due either to aging or
to disease, there is evidence of increased potency of
opioids.39, 40 Older patients with pain are often not stu-
died in a controlled and prospective fashion. Although
some information may be obtained from extrapolating
existing knowledge, it may lead to suboptimal or
dangerous therapy for older people.

Experience of pain at night is particularly troublesome
for older people. A correlation exists between the severity
of pain and the number of nights of troubled sleep. When
combined with other causes of impaired sleep, such
as nocturia, an elderly person’s quality of life may be
particularly impacted.41

Older patients may choose quantity over quality of life,
and this may not be predictable from the person’s clinical
diagnosis. In a study by Tsevat et al.,42[III] 414 hospita-
lized patients aged 80–98 years were asked whether they
would prefer to live for one year in their current state of
health or less time in excellent health. They found that 69
percent of patients were unwilling to exchange 12 months
of life in their present state of health for one month in
excellent health. Thus, although we strive for quality of
pain control, older people may have different goals to the
physician.

PAIN ASSESSMENT

It is vital to use instruments that are reliable, valid, and
feasible in day-to-day clinical practice. There are three
major areas for the assessment of pain. The first is a linear
analog scale (LAS) or visual analog scale (VAS),43, 44 the
second a verbal rating scale (VRS) or categorical-rated
scale (CRS),45 and the third method is a patient daily
diary card. It has been suggested that it is easier to explain
to elderly patients verbal scales rather than the more
abstract analog scales, but this remains to be formally
tested46[IV] and impaired vision and/or manual dexterity
and cognition may make diary cards more difficult.

Although it is clear that no one scale will be suitable
for all patients, and particularly for older patients, it has
been recommended that there is a universal adoption of a
scale for clinical assessment of pain intensity in adults
who are capable of responding to simple queries. This
may be particularly valuable in the management of older
patients with cancer pain.47 It must be remembered that
with all tools designed for use with younger adults, their
appropriateness for older people remains preliminary.48

Pain assessment in older people may be complicated by
a number of factors, which are often associated with
normal aging. These are barriers to pain assessment,49

coexistent medical conditions and concurrent medica-
tion,50 cognitive impairment,51 communication difficul-
ties,52 sensory impairment,53 and motor loss.54

In pain assessment, the use of a core questionnaire
covering areas such as physical, psychological, and social
well-being as well as a specific module relating to the

primary tumor or topic under study is required. One
example is the approach of the European Organization
for Research and Treatment of Cancer (EORTC).55 This
does little to cover the spiritual aspect of palliative care
and does not take account of other diseases that occur
coincidentally with the primary cancer, as seen especially
in older patients.

Pain affects social functioning, and in elderly patients
this can be measured by the Katz Activities of Daily Living
score, which is a standard instrument, validated for use in
elderly patients with cancer.56

Although many of the effects of pain in elderly patients
are also seen in younger patients, including depression,
disrupted sleep, and impaired mobility, there are addi-
tional consequences that specifically affect older patients.
For example, elderly patients experience an increased
number of falls, one of the ‘‘giants of geriatric medicine,’’
which may occur as a result of impaired mobility, cog-
nitive dysfunction, or polypharmacy.57, 58 The risk of
malnutrition is increased when pain is poorly controlled,
and poor nutrition in older patients is well described in
both cancer and noncancer literature.59, 60[IV] Delirium
(acute confusion) may result from pain per se or occur as
a result of drug therapy. In many older patients, poly-
pharmacy is often a problem prior to the introduction of
analgesic drugs with such drugs adding to an already
complex list.

A parallel recording of activity level and pain scale may
show subtle changes in activities of daily living, with no
perceived alteration in pain level. This is particularly
important during medication alterations and when both
mobility and pain relief are primary outcome measures.61

Measurement of pain relief is important in older
patients, although the true benefit of the prescribed
medication may not be fully apparent due to coexisting
morbidity or as a consequence of the newly prescribed
drug. For example, the use of steroids may reduce pain
but cause immobility due to muscle wasting, metabolic
disturbances, or vertebral collapse as a result of osteo-
porosis. Thus, physical function or some global aspects of
quality of life may not improve and the added frustration
of pain relief in the absence of improved mobility may
worsen the patient’s quality of life. Although pain
assessment scales may be difficult to administer and
interpret, it is important not to abandon these in favor of
easily recorded data such as analgesic consumption. This
may be poorly recalled and the poor compliance and
undertreatment that occurs in older patients makes these
data meaningless.

Although the McGill Pain Questionnaire is well vali-
dated,62 it is important that other self-reported measures
of patients’ ability to engage in functional activities are
taken into account.63 While older patients can identify
pain intensity on a VAS or a numerical rating scale (NRS),
it has been found that nurses may be unable to identify
patients in pain or choose an appropriate treatment.64

[IV] Increasing age has also been associated with a higher
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frequency of incorrect responses to VAS,65 but this is not a
consistent finding.66 The use of body charts has been well
validated in younger people; however, there are few data
on their use in older patients with cancer.67

Pain assessment scoring systems developed for diseases
other than cancer may be particularly appropriate in
older patients with existing comorbidity. A pain man-
agement inventory (PMI) was developed to measure 17
independent self-management methods used by patients
experiencing chronic pain due to arthritis. The PMI
found valid and viable pain management methods,
including prescribed medication, but also relaxation
methods, stress control methods, and distracting techni-
ques.68 Such studies require replication in older patients
with cancer, but may form an important framework for
pain management. I would recommend the McGill Pain
Questionnaire for those elderly patients with no cognitive
impairment. However, for those with an abbreviated
mental test score of seven or less, nurse observation of
behavior in combination with the use of body charts
provides a level of basic pain assessment.

PAIN CONTROL

Pain control is poorly achieved for a variety of reasons,
which can be subdivided into patient and/or carer
attitudes.69, 70

Patients’ attitudes

Patients of all ages with cancer have a reluctance to report
pain.71 Yates et al.72 demonstrated that older people were
more reluctant to express their pain and that the cause of
such reluctance was multifactorial:73, 74

� not wishing to be a nuisance;
� a belief that pain is a judgment and must be borne;
� a belief that pain is an inevitable part of cancer;
� not wishing to distract the doctor or nurse from

treating the cancer;
� considering that nothing can be done to relieve pain.

Attitudes of healthcare professionals

DOCTORS

Studies of the management of cancer pain by doctors exist
but, although doctors from a wide variety of specialist
areas are represented, most are hospital based. These
studies may help understand general principles, but fail to
address the beliefs of doctors most likely to encounter
patients with cancer, i.e. primary care physicians and
medical oncologists.75, 76[IV] Larue et al.77[IV] studied
600 primary care physicians and 300 medical oncologists
in France. A 12-minute interview included both multiple

choice and closed-ended questions on pain assessment, as
well as problems associated with morphine usage, and
included an assessment of the physicians training in
cancer pain management. Seventy-three percent of pri-
mary care physicians (PCPs) and 61 percent of medical
oncologists (ONCs) reported never having received
training in cancer pain management, and both PCPs (88
percent) and ONCs (90 percent) reported that they relied
on their patients’ claims to assess pain. Less than half of
the 900 doctors studied prescribed morphine frequently
or very frequently, and 30 percent of ONCs and 20 per-
cent of PCPs reported problems with pharmacists when
attempting to have morphine prescriptions filled. Only 27
percent of PCPs and 42 percent of ONCs knew that oral
morphine could be prescribed daily to an adult without
any upper limitation in dosage and 76 and 50.3 percent,
respectively, expressed reluctance to prescribe morphine,
with 40.2 percent of PCPs and 26.7 percent of ONCs
citing fear of side effects as a reason. Almost one-fifth of
doctors said that they would hesitate to prescribe mor-
phine because there were other drugs as effective as
morphine available. Women doctors prescribed morphine
less frequently than male physicians and increasing doctor
age resulted in less frequent prescription of morphine.
The doctors who prescribed less frequently perceived the
barriers to be risk of tolerance, availability of drugs as
effective as morphine, constraints of the prescribing
forms, and poor image of morphine in public opinion.
The doctors who prescribed morphine more frequently
reported a higher prevalence of pain among their patients,
were more likely to rely on their patients to assess the
pain, agreed that morphine could be prescribed at any
stage of the disease, and perceived respiratory depression
as a low concern.77[IV] Thus, education of doctors is
essential to ensure that patients are not undertreated with
opioids, particularly in the case of older patients, who
complain less frequently.

NURSES

In 1983, McCaffery78 reported that nurses seem to be
responsible for controlling patients’ expression of pain
and that this may be accomplished by ignoring the
patients’ manifestations of pain. Ferrell et al.79 stated that
nurses performed pain assessment rarely, poorly, or
inconsistently. There is little information available that
identifies nurses’ experiences and skills in managing pain
specifically in older people with malignant disease,
although Closs,58 in her study of four clinical areas
(cardiothoracic surgery, orthopedic surgery, general sur-
gery, and care of the elderly wards), attempted to address
this. Of the 55 percent of nurses who returned ques-
tionnaires, almost 84 percent reported that elderly people
suffered more chronic pain than younger people.
Although there is no evidence that pain and discomfort
are unavoidable consequences of aging, more than half of
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the nurses in the sample felt this to be the case. Nurses
from care of the elderly areas correctly believed that there
are differences in response to painful stimuli with age. In
contrast, nurses from acute surgical areas were more likely
to identify that older patients were less likely to request
pain relief. Some nurses were unaware that the duration
of analgesic effect from a given medication differs
between elderly and young patients, although higher
grade nurses and those working on acute surgical wards
more commonly answered this question correctly.

Nurses should ask patients how the pain feels rather
than whether they need anything for pain. The latter
allows the patient to decline help regardless of how they
actually feel whereas the former gives patients ‘‘permis-
sion’’ to ask for help to manage their pain.58

MISCONCEPTIONS ABOUT ANALGESICS

Anxiety about the administration of opioids is exhibited
by healthcare professionals, patients, and carers.80 The
proper use of opioids does not cause addiction,81 and
although elderly people do experience higher peaks and a
longer duration of action when given opioids, they do not
experience the respiratory depression that many doctors
and nurses predict.82 Such inaccurate and widespread
perceptions could undoubtedly lead to undermedication
and ineffective pain control58 when respiratory depression
is in fact a rare occurrence and should present no problem
when effective patient monitoring is in progress.83, 84

QUALITY OF LIFE ISSUES

The assessment of quality of life in older patients with
cancer differs in many ways. Clinicians must be aware that
in the management of older patients with cancer there
is often acceptance of potentially toxic treatment for a
seemingly small survival benefit.85

The older patient with cancer may be at risk of suicide
due to pain, helplessness, and exhaustion or poor contact
with the healthcare system. In an Italian study of cancer
patients cared for at home, the five patients who com-
mitted suicide had a mean age of 55 years (range 50–76)
and, despite their age and the apparent easy availability of
drugs, only one took an overdose of morphine.86

In younger patients with pain, significant associations
are found between interference with activities of daily
living due to pain and mood or anxiety. Anxiety and
depression were positively correlated with different
interferences, i.e. walking ability, relations with other
people, etc. Although these studies have excluded older
people, they may help to determine the true impact of
advanced cancer pain in old age.87 When chronic pain
was assessed in elderly patients in the pain clinic setting,
two themes emerged, the desire for independence and
control and the adaptation to a life with chronic pain.88

CARER KNOWLEDGE AND EXPERIENCE

Many elderly patients with cancer are cared for at home
surrounded by family members. Although family mem-
bers play an important role,89, 90, 91 it is fortunate that
they can provide effective pain management despite not
understanding the basic mechanisms of pain.92 If care-
givers deny that the patient is in pain to avoid accepting
that the disease process is progressing and the patient is
close to death, this may result in the underadministration
of analgesia. Many family members, in the absence of
formal teaching of caregiving skills by healthcare provi-
ders, are left to administer pain relief by a process of trial
and error.93 Although previous studies have identified
pain as a major source of concern, there has been very
little focused research on caregivers and pain manage-
ment. Ferrell et al.80 identified the diversity of mean rat-
ing of patients’ pain as assessed independently by
caregivers and patients. Caregivers overrated the pain;
using a scale from 0 (no pain) to 100 (severe pain), the
patients’ mean rating of their pain was 45, whereas
caregivers’ mean rating of the patients’ pain was 70.

Ferrell et al.94 developed and implemented a pain
education program for patients and family caregivers.
Information was delivered in a variety of formats. The
booklet developed was reasonably short in length and
printed in larger typeface and included illustrations. In
addition, audiocassette tapes were produced and left with
the patients at the conclusion of each of the first two
education sessions. After education, the patients experi-
enced a decrease in pain intensity and severity, a decrease
in fear of addiction, and a subsequent increase in use of
pain medication. The caregiver was also found to have an
improved knowledge and a reduced fear of addiction or
respiratory depression when using strong analgesia.

Ferrell et al.13 assessed caregivers’ knowledge in the
care of 80 patients with cancer. Of a 14-item scale asses-
sing carer knowledge and attitudes about pain, ten items
improved on retest as a result of educational intervention.

Ferrell et al.95 suggested that caregivers’ knowledge
about pain management differed according to the settings
where patients received care – an important consideration
when elderly patients with cancer are likely to be treated
in the hospital rather than the community.

If caregivers are to feel positive about their role, they
must have positive experiences. When comparing scores
obtained by caregivers and patients, family caregivers
showed more positive scores in the domain of physical
well-being. These included feelings of usefulness, strength,
and appetite, and were in contrast to patients, who
showed more positive results in the emotional aspects
such as worry and sense of control.13 In five areas patients
were more positive than their caregivers. These included
patients being more likely to believe that pain could be
relieved and that family members were useful helpers in
pain management. The study also showed that family
caregivers of elderly patients were less optimistic and
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more distressed by the pain experience than the patients
themselves.13 Similarly, Yeager et al.91 found that sig-
nificantly higher levels of patient pain and patient distress
were reported by family caregivers than by patients
themselves, and family caregivers experienced sig-
nificantly more distress as a result of the patient’s pain
than the patient believed to be the case.

It is essential that we consider the demographics of
such caregivers. In a study of caregivers by Ferrell et al.,13

the median age of caregivers was 63.5 years; 76 percent
were female, 66 percent were the spouse, and 22 percent
were the child of the index patient. Thus, older patients
requiring informal care may be reliant on elderly spouses
or daughters who are combining this caregiving with
child care and paid employment. In the study, although
92 percent of caregivers lived with the patient, 22 percent
were also employed outside the home, and 10 percent
were older than 74 years of age.

Clotfelter96[IV] studied 36 subjects over 65 years of age
with a diagnosis of cancer. The randomized study group
watched a 14-minute video on managing cancer pain and
also received written information. A follow-up assessment
found that the study group had significantly less pain
than the control group, and the author concluded that
pain education is a central component in preventing and
managing cancer pain in elderly people.

This highlights the need for close monitoring of both
patient and caregiver, particularly with regard to educa-
tion and false beliefs. If patients and caregivers interpret
the pain experience differently, then management is based
on inappropriate estimates of pain intensity.97

Nurses

Clinical research must be relevant to everyday clinical
practice. This is particularly the case in nursing research,
and problems such as lack of replication, lack of organi-
zational structure to support its integration, and lack of
interest and understanding of research on the part of
practicing nurses may be of paramount importance.98 In
order to avoid this problem, practicing nurse clinicians
must identify a nursing practice problem, which is then
studied by researchers. Dufault et al.99 found that nurses
who identified and participated in key research-based
areas, improved their attitudes towards research and their
competency in research utilization.

Although most studies show that nurses generally
underestimate patients’ pain, Jandelli100 found that the six
nurses in her study overestimated the patient’s pain in the
majority of cases. In contrast to other studies, in which
oncology patients’ pain was found to be underestimated,
studies of medical inpatients101 and surgical inpatients102

found pain to be overestimated. However, these patients
were younger and had no communication problems. The
nurses in Jandelli’s study had all received Oncology or
Care of the Dying Patient certificates, which may at least

partly explain the fact that pain is usually underestimated
by nurses not experienced in or trained about pain
management. Wakefield103 found that nurses tend to
categorize patients according to symptoms or overt pain
behavior and their knowledge influenced the way in
which they managed postoperative pain.

Nurses attribute significantly less pain to a patient with
no physical pathology and more pain to a patient with
symptoms of depression.104 Patient age influences pain
management as nurses may be more willing to believe the
reports given by older patients than younger patients,105

but less willing to administer opioid analgesia to such
patients.106

DOCTORS

In a prospective study of patients with prostate cancer
undergoing palliative therapy, symptoms were measured
by means of patient- and physician-completed assess-
ments. Although all patients were male and elderly, the
data were not analyzed by age bands. Doctors tended to
underestimate both nausea and pain and attributed a
decreased performance status to the patient compared
with the person’s own self-assessments.107

In a study in Italy of 148 physicians and 182 general
practitioners, two-thirds of the sample agreed that, if
more attention was paid to quality of life issues and pain
control, euthanasia and physician-assisted suicide would
be eliminated.108[V]

PATIENT KNOWLEDGE AND EXPERIENCE

In 1984, Jones et al.109 studied 82 patients with cancer to
assess their knowledge about pain management. Although
the compliance seen in these patients was high, patients
were unaware of common side effects of their drugs, and
11 of the 54 patients took medication as required even
when it was prescribed on a regular basis. Patients’ atti-
tudes to cancer pain may also be affected by public atti-
tudes: in a telephone survey of 496 adults, 57 percent felt
that patients with cancer usually died a painful death and
almost 50 percent viewed cancer pain to be severe.110

Eighty patients with a median age of 67 years were
recruited and received three education and two evaluation
visits. Throughout the period of evaluation, patients
reported improvement in pain intensity and distress and an
increase in pain relief. Both patients and healthcare provi-
ders found the pain education program to be beneficial and
reported that it improved all aspects of quality of life.111

PHARMACOKINETICS AND
PHARMACODYNAMICS

Pharmacokinetics encompasses the movement of drugs
through the body, including absorption, distribution,
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metabolism, and excretion. Thus, pharmacokinetics
determines drug concentrations in plasma and tissues, in
contrast to pharmacodynamics, which is the process that
determines the body’s response to a given tissue or plasma
concentration of a drug. Aging can affect either phar-
macokinetics or pharmacodynamics, and on occasions
will affect both.

Pharmacokinetics

Although there are now abundant data on the effect of
age or aging on pharmacokinetics, most studies have
been performed on healthy volunteers, with little refer-
ence to the frail elderly patient with multiple pathology.
In older people, acid secretion is reduced and gastric
emptying impaired, and the absorptive capacity of the
small bowel and blood flow to the intestine are also
reduced. The first-pass metabolism of some drugs
declines significantly with age, and both the liver volume
and hepatic blood flow are reduced with increasing age.
Thus, the systemic concentration of drugs that undergoes
significant first-pass metabolism may be greatly increased
in elderly subjects.

DISTRIBUTION

In normal aging, both total body water and lean body
mass decrease, resulting in a relative increase in body fat.
The lipid solubility of a drug therefore determines the
serum level with advancing age. Drugs that are water
soluble, such as morphine, will tend to have a smaller
volume of distribution, which results in a higher serum
level. In older people, drugs such as benzodiazepines or
barbiturates, which are lipid soluble, have a larger volume
distribution and prolonged half-life.

Protein binding determines the levels of free drug
available to cross plasma membranes. Acidic compounds
bind principally to albumin. Thus, in older patients who
have a reduced level of serum albumin and hence reduced
acid drug-binding capacity, the levels of free salicylic acid
and benzodiazepines will be higher than in younger
subjects for a given dose. In addition, a1-acid glycopro-
tein, which binds to basic drugs, is increased by inter-
current illness, resulting in a higher level of plasma
protein binding and reduced levels of free basic drugs.

Clearance of drugs from the body is primarily depen-
dent on whether the compound is polar or nonpolar. Polar
compounds are water soluble and thus are usually excreted
unchanged through the kidneys. Normal aging is asso-
ciated with a reduction in glomerular filtration rate, renal
plasma flow, and tubular function, and thus renal excre-
tion of drugs such as nonsteroidal anti-inflammatory
drugs (NSAID) is reduced in older patients. Drugs that are
nonpolar are poorly soluble in water and must be meta-
bolized before excretion. Hepatic clearance is reduced in
the normal older person and this, together with alterations

in conjugation, results in reduced clearance of paracetamol
(acetaminophen) and lorazepam.112, 113

Although one may postulate that metastatic liver dis-
ease, particularly in older patients, would result in a
reduction in liver metabolism, this has not been a con-
sistent finding,114 perhaps because normal hepatic par-
enchyma is preserved as a result of hepatic enlargement.115

Pharmacodynamics

The effect of drugs on the body is in essence pharmaco-
dynamics. Although some clear-cut pharmacodynamics
data in older patients exist, there is a paucity in sick frail
older people. Drugs of particular relevance in the man-
agement of pain in older patients include benzodiazepines,
which may produce increased sedation and confusion and
impaired postural righting reflexes,116, 117 and neuroleptics,
which, used either for sedation or for their antiemetic
effect, may result in tardive dyskinesia and parkinson-
ism.118, 119 Drugs such as prochlorperazine are prescribed
to older people with dizziness and nausea although such
agents increase postural sway and impair balance.

SIMPLE ANALGESICS

Paracetamol does not cause gastric irritation and is more
effective when used in combination with a NSAID than
when given alone. It is the nonopioid analgesic of choice,
particularly in elderly people.12 Paracetamol may enhance
the effect of warfarin in prolonged use, whereas the
coadministration of metoclopramide increases the
absorption and therefore the effectiveness of para-
cetamol.120 Paracetamol should be avoided in known liver
dysfunction and alcohol dependence.121

Aspirin causes irreversible inactivation of both
cyclooxygenase (COX)-1 and COX-2. It displaces a
number of drugs from protein binding sites in the blood,
and is of particular relevance in older patients taking
tolbutamide, chlorpropamide, and phenytoin. Coadmi-
nistration of aspirin and warfarin results in an increased
anticoagulant effect, partly by displacement of warfarin
from protein binding sites and partly through a direct
effect of aspirin on platelets. Recently, there has been an
increase in the prescription of spironolactone for con-
gestive cardiac failure among older patients. Aspirin
reduces the pharmacological activity of spironolactone
and may worsen cardiac failure.122

Mild to moderate pain warrants the prescription of
NSAIDs. NSAIDs are weak acids and are thus well
absorbed in the stomach. In the bloodstream, most
NSAIDs are protein bound, and a quarter of the drug is
excreted in the urine unchanged, the remainder is
oxidized or conjugated. Urinary excretion of NSAIDs
is higher when the urine is acid and may be affected by
the coadministration of other drugs. As renal function

Chapter 26 Cancer pain in older people ] 365



declines with age, the urinary excretion of NSAIDs must
be carefully considered.

NSAIDs are responsible for almost one-quarter of all
adverse drug reactions reported in the UK.122 Every year,
0.5–2 percent of people administered a NSAID have a
serious gastrointestinal event, including both perforation
or bleeding.123 These complications cause an estimated
2000 deaths per year in the UK.124 Mucosal erosions,
ulceration, or bleeding may be detected if the patient is
symptomatic; however, slowly developing anemia may
present atypically in the older patient. In a meta-analysis,
ibuprofen was associated with the lowest incidence of
gastrointestinal side effects and piroxicam and ketoprofen
with the highest incidence of gastric adverse effects.125

NSAIDs cause both salt and water retention, resulting
in hypertension and edema. As all NSAIDs are highly
protein bound, the free fraction of NSAIDs is increased in
patients with hypoalbuminemia, and such subjects have a
propensity to increasing peripheral edema. Poor mobility,
pressure area instability, and falls may result from
inability to wear footwear over edematous feet.

Although NSAIDs are well absorbed, an age-related
decrease in gastric absorption may result in sub-
therapeutic levels. Alteration of hepatic enzymes with
increasing age may also result in decreased levels of active
agents such as fenbufen, a propionate that must be
metabolized by the liver to yield active metabolites.

NSAIDs may cause renal toxicity as a result of papillary
necrosis or interstitial nephritis.

Naproxen accumulates in patients with renal impair-
ment, and its half-life is prolonged. Thus, older patients
may need smaller doses and, as underpins all drug pre-
scribing in older patients, drugs with a short half-life may
be safer on the whole and prodrugs may be less nephro-
toxic.126 Careful monitoring of renal function is essential
in all elderly patients receiving long-term treatment with
NSAIDs. Naproxen undergoes enterohepatic recycling,
and any alterations in the gut flora due to aging changes
may affect its excretion.

Proton pump inhibitors are particularly useful for
suppressing acid secretion in patients requiring regular
NSAIDs. The ASTRONAUT study127[II] found omepra-
zole to be significantly more effective than ranitidine
(po 0.001) and, although many patients with cancer
receive NSAIDs for only short periods of time, the finding
of this study was that after six months treatment,
omeprazole was also more effective than ranitidine in
preventing ulcer formation.

Rofecoxib is well absorbed after oral administration,
with a plasma peak concentration at two to four hours.
The plasma half-life is approximately 16–18 hours and
elimination is almost entirely by metabolism by non-
cytochrome enzymes in the liver, resulting in inactive
derivatives which are excreted in the urine. Studies of
patients with osteoarthritis or rheumatoid arthritis have
shown rofecoxib to have similar efficacy to diclofenac and
naproxen, respectively.128, 129

Celecoxib has an earlier peak plasma concentration of
two to three hours, with an elimination half-life of 8–12
hours. Celecoxib is metabolized to inactive derivatives in
the liver, chiefly by the cytochrome P450 2C9, with only
small amounts of unchanged drug appearing in the urine
and feces. Its efficacy in rheumatoid arthritis is superior
to placebo, but in a longer double-blind study, it had a
similar efficacy to diclofenac slow-release.130

Whilst both rofecoxib and celecoxib have good gastro-
intestinal safety, recent evidence has cast doubt on other
aspects of its safety.131 The Multinational Etoricoxib
and Diclofenac Arthritis Long-term (MEDAL) program
studied 34,701 patients with arthritis who were rando-
mized to two different treatment arms. After an average
treatment duration of 18 months, subsequent follow up
noted that upper gastrointestinal events were lower with
etoricoxib than diclofenac, when comparing perforation,
bleeding, obstruction, and ulcer formation, and etoricoxib
yielded 1.24 thrombotic cardiovascular events versus 1.30
per 100 patient-years in the diclofenac group. This study
therefore concluded similar rates of thrombotic cardio-
vascular events in patients with arthritis on etoricoxib and
diclofenac, with long-term use. Whilst this goes someway
towards reassuring those prescribing COX-2 selective
inhibitors, further data are awaited.132[II]

A recent review found NSAIDs were more effective
than placebo for cancer pain, but with no clear evidence
to support the seniority of one. The combination of a
NSAID with an opioid showed no statistically significant
trend towards superiority when comparing the NSAID,
plus an opioid versus either drug alone. Thus the routine
coadministration of a NSAID and an opioid should not
be recommended, particularly in older people at risk of
drug interactions.133[I]

OPIOIDS

Opioids are particularly useful in the management of
moderate to severe pain.134 A further advantage of
opioids in older patients is the variety of possible methods
of delivery.

There are, however, problems associated with the
introduction of opioids. A recent public poll found that
74 percent felt that morphine was dangerous and addic-
tive, and a survey of general practitioners (GPs) found
that patients were specifically concerned about addiction
and dependency with morphine use, with 36 percent of
GPs believing that the prescription of morphine signals
that death is imminent. Although opioids are beneficial in
the treatment of pain, psychological support must be
provided to patients when they are first administered.135

Weak opioids include codeine, dihydrocodeine, and
dextropropoxyphene. However, cimetidine and fluox-
etine, which may be co-prescribed in older patients, have
both been reported to inhibit the enzyme that converts
codeine into morphine, and thus their co-prescription
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may block the analgesic effect. Problems commonly seen
with dextropropoxyphene are the enhancement of blood
levels of carbamazepine, resulting in drowsiness and
increased anticoagulant effects of warfarin.

Drug combinations should, on the whole, be avoided
in elderly patients. Although codeine causes confusion
and constipation in older subjects,136 Moore et al.137[I]
found that the combination of codeine 60mg and acet-
aminophen 600/650mg is a more effective analgesic than
acetaminophen 600/650mg alone. The addition of
codeine to paracetamol increased the number of patients
achieving at least 50 percent pain relief by 12 percent. The
Cochrane Systematic Review concluded that paracetamol
is an effective analgesic, associated with a low incidence of
side effects. The addition of codeine 60mg to paracetamol
produces additional pain relief even in single oral doses
but may be accompanied by an increase in drowsiness and
dizziness.138[I] Coproxamol, once the drug of choice
combining paracetamol and dextropropoxyphene,
became unpopular after a large number of successful
suicide attempts and may cause confusion and drowsiness
in older people because of its long elimination half-life.139

The Cochrane Systematic Review of dextropropoxyphene
alone and in combination with paracetamol focused on
the effectiveness of the combination in relieving post-
operative pain. It found that single-dose dextropropox-
yphene and paracetamol were as effective as tramadol in
postoperative pain and were associated with a lower
incidence of adverse effects. Although it concluded
that the same dose of paracetamol combined with codeine
appeared to be more effective than paracetamol alone,
there was an overlap in the 95 percent confidence
intervals, allowing room for this conclusion to be chal-
lenged. This review also found that the number needed
to treat was lower for ibuprofen than for either the
combination of dextropropoxyphene plus paracetamol or
tramadol.140

Strong opioids include morphine as well as some
synthetic drugs, such as fentanyl. Tramadol and bupre-
norphine do not provide better analgesia than morphine
but may cause fewer gastrointestinal side effects, respira-
tory problems, and urinary difficulties, than in older
people receiving opioids.141 In humans, morphine is
metabolized extensively to M3G and M6G. These are both
excreted predominantly into the urine,142 and the
requirements for morphine are lowered in patients with
renal failure.143 More recent experimental work has sug-
gested that the nonrenal elimination of M3G becomes
more important during renal failure.144[III] Care, how-
ever, must be maintained when administering morphine
to older patients with physiological or pathologically
impaired renal function.

In a randomized crossover study comparing trans-
dermal fentanyl with sustained-release oral morphine, a
significantly higher number of patients up to the age of 89
years preferred fentanyl patches,145 despite the fact that
WHO performance status and EORTC Global Quality of

Life scores indicated that there were significant differences
in pain relief between groups.

Morphine, particularly if administered intrathecally,
will inhibit detrusor contractions. Although published
data are lacking, terminally ill elderly patients with an
overactive bladder may respond well to the administra-
tion of morphine. This may in part explain the urinary
retention frequently encountered in patients receiving
morphine; although this effect traditionally is blamed on
the coexistence of constipation, inhibition of detrusor
contractions is a plausible alternative explanation.

The analgesic effect of opioids increases with increas-
ing age. There is an inverse relationship between self-
administered morphine consumption and age.146, 147[III]
This is fortunate as older people are four times as sensi-
tive to opioid analgesia as younger ones, a finding that has
been attributed to slower metabolism and elimination of
these drugs in elderly subjects.148 Mercadante et al.149

found that patients aged 75 years or over were no more
likely to be sensitive to opioid effects during titration of
dose than individuals less than 65 years of age. Whilst the
older group were receiving lower doses than the younger
group, this study of 100 consecutive patients with cancer
pain suggests that careful titration should be based on the
individual response, rather than guided by age alone.

Constipation is a major problem associated with
opioid administration. In older people, opioid use results
in a decrease in peristalsis and secretion, thus a combi-
nation of a softener and stimulant such as codanthrusate
is the most appropriate approach. Gastric stasis is com-
mon and dose related and, together with nausea, is most
frequently an initial side effect of morphine. Campara
et al.150 reported an incidence of opioid-induced emesis
of 28 percent.

Renal impairment may reduce the clearance of active
metabolites of propoxyphene and morphine and,
although morphine clearance is only minimally affected
by mild or moderate hepatic impairment, it may be sig-
nificantly reduced in patients with advanced disease.151

Many cancer patients continue to suffer pain and, even
in cancer centers, documented evidence of morphine
efficacy may be lacking.152

Cherny et al.153 found that patients up to the age of 86
years referred to a pain service received a median of two
different opioid drugs (range 1–8 different drugs),
administered by a median of two different routes (range
1–4 routes), prior to their referral. Factors considered to
be most important for selection of a specific opioid were
that the drug had been used previously by the patient and
was effective and well tolerated, or that the drug had been
used without adverse effects or had not previously been
tried. Thus, even patients with pain that is difficult to
control often remain on oral opioid following referral to a
specialist pain service. Unfortunately, a systematic review
of different formulations of morphine failed to provide
clear advice about sustained release morphine versus
immediate release morphine.154[I]
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Many older people wish to return to the community
for their palliative care. The use of implantable ports and
catheter systems permits ambulatory delivery of drugs
when combined with electronic pumps, and may be
particularly useful for older patients who wish to remain
in either their own homes or in nursing homes.155 Whilst
breakthrough pain has a negative impact on both patient
and carer, the role of supplemental analgesia (rescue
medication) has not been well studied. There is some
evidence that transmucosal fentanyl is useful in the
management of breakthrough pain and may be more
effective than morphine, however, trials have been small
in both terms of recruitment and number.156[I]

Hydromorphone is a m-selective full opioid agonist. It
exerts similar pharmacological actions to morphine, and
the oral analgesic potency ratio of hydromorphone to
morphine is approximately 7.5:1. In a study including
patients up to the age of 81 years, sedation, constipation,
and nausea were reduced with hydromorphone compared
with morphine.157 Those patients who were switched
from morphine to hydromorphone because of un-
controllable side effects experienced a 73 percent reduc-
tion in side effects and an improvement in pain control
on a VAS.158 Therefore, patients with uncontrolled pain
who develop side effects with increasing doses of mor-
phine may respond to conversion to hydromorphone.159

Oxycodone is a semisynthetic opioid derived from the
naturally occurring opium alkaloid thebaine. The sug-
gested oral potency ratio between oxycodone and mor-
phine is between 2:3 and 3:4. However, because of the
high oral bioavailability of oxycodone (up to 87 percent),
a conservative approach to dose conversion is recom-
mended, particularly in older people.160 Other advantages
of oxycodone are its short half-life161 and it causes less
nausea, hallucinations, and disturbed sleep than mor-
phine sulfate tablets (MST).162 Modified release oxyco-
done releases active drug in two distinct phases, leading to
two apparent absorption half-lives of 0.6 and 6.9 hours.163

It has good efficacy and is well tolerated in the manage-
ment of cancer pain.164

Transdermal buprenorphine has superior safety when
considering respiratory depression, renal impairment,
and immunological deficit when compared with other
WHO Step III opioids. It is well tolerated in older indi-
viduals with cancer pain.165 Buprenorphine is beneficial
in patients with reduced renal function, including those
on hemodialysis and many of the problems of ‘‘rebound’’
of metabolites between dialysis sessions and the reduced
dosage of morphine and codeine secondary to decreased
renal clearance is avoided, due to its main excretion
through the liver.166 Therefore, in older individuals
with impaired renal function, buprenorphine should be
considered.

Fentanyl is a strong m-agonist with potent analgesic
action. Its delivery via a transdermal therapeutic system is
particularly useful in older people. Although the usual
dosing interval is 72 hours, individual pharmacokinetic

variability is large, and some patients may require dosing
intervals of 48 hours. Transdermal drug delivery is par-
ticularly beneficial in older patients who are unable to
swallow because of impaired consciousness, severe
mucositis, intractable nausea and vomiting, or dysphagia,
and in those who experience unacceptable side effects
with morphine preparations. The weight of evidence
suggests that constipation is less common with fentanyl
than with morphine. However, older patients with
chronic skin disorders and limited dexterity are not ideal
candidates for fentanyl patches.167

Much of the research about fentanyl has been in non-
malignant pain. Transdermal fentanyl has been found in
chronic pain in AIDS patients, chronic low back pain,
painful chronic pancreatitis and nonmalignant neuro-
pathic pain to be both efficacious and to improve func-
tional measures.168, 169, 170, 171 A series of case reports of
patients with chronic nonmalignant pain serve to indicate
side effects of erythema at the application site, nausea,
severe sweating, and pruritus.172[IV] A large study com-
paring transdermal fentanyl and sustained relief oral
morphine in a randomized crossover design, studied 256
patients (up to the age of 82 years) with chronic noncancer
pain. Sixty-five percent of the patients preferred transder-
mal fentanyl, whereas 28 percent preferred sustained
release oral morphine. Constipation was more common
with morphine, than with fentanyl (48 versus 29 percent,
po 0.001). More patients withdrew due to adverse events
whilst on fentanyl (10 versus 5 percent) with mild or
moderate cutaneous problems being experienced by 41
percent of patients. Whilst this study did not include
patients with malignant disease, the lower incidence of
constipation is clearly an important consideration in the
management of older patients.173[III]

Swallowing impairment in many elderly patients may
be a consequence of frailty, intercurrent disease such as
stroke, motor neuron disease, or Parkinson’s disease or
tumor. Continuous infusion has the advantage that it can
be used to administer not only analgesics but also drugs
to manage nausea. The addition of anxiolytic agents may
be particularly helpful in older patients who are agitated
as a consequence of an acute confusional state. Although
neuroleptics may be administered in younger patients,
their use in older people may precipitate parkinsonian
side effects, which impair mobility, feeding, and other
activities of daily living.

ADDITIONAL ANALGESIA

Anesthetic agents

Whilst controlled trials are lacking, there is moderate
evidence that ketamine is an effective analgesic, especially
when used in combination with opioids,174 including
morphine.175
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Antidepressants

Up to 12–15 percent of community-dwelling older people
are diagnosed with depression.176 The relationship
between depression and pain in patients with cancer is
well known, although the influence of one upon the other
is still poorly understood. In a study by Spiegel et al.177

that included older patients, the prevalence of depressive
disorders was significantly higher among patients in the
high-pain than among those in the low-pain group. The
authors concluded that pain might play a causal role in
producing depression, but their data could also have
supported the opposite conclusion. Amitriptyline, a tri-
cyclic antidepressant, is useful in treating neuropathic
pain.178[III] Many older patients with pain also have
depression and difficulty sleeping. There is evidence of the
analgesic efficacy of amitriptyline in older patients with
trigeminal neuralgia and diabetic neuropathy,179 although
data in older patients with pain are lacking. The analgesic
action of tricyclic antidepressants in neuropathic pain
appears to be independent of their antidepressant effects
as the speed of onset is faster and the effective dose is
lower than for depression.178[III] However, tricyclic
antidepressants are difficult drugs to administer in older
patients as they can result in postural hypotension,
urinary hesitancy, and glaucoma.

Drugs affecting bone metabolism

Primary or secondary bone tumors are very painful and
commonly found in older individuals. This is particularly
the case with metastases spread from primary breast, lung,
and prostate tumors. The hormone calcitonin not only has
the potential to relieve pain, but also retains bone density.
Whilst few studies looked predominantly at the treatment
of bone pain from metastases with calcitonin, papers
showed a nonsignificant effect of calcitonin on total pain
and no evidence of calcitonin reducing analgesia con-
sumption. A greater number of adverse effects were also
observed in the group given calcitonin.180[I]

In contrast to the role of calcitonin, bisphosphonates
have been shown to be efficacious in providing some pain
relief for bone metastases. After extrapolation of data
from a systematic review, the number needed to treat to
obtain pain relief at 4 weeks was 11 and at 12 weeks was 7.
Unfortunately adverse drug reactions were high, with
nausea and vomiting being reported in 24 studies. As with
other studies, elderly patients were not analyzed sepa-
rately and the small studies show only a trend to support
the effectiveness of bisphosphonates in providing pain
relief and they should therefore be considered when
analgesics and/or radiotherapy are inadequate, rather
than as a first line therapy.181[I] The pain from metastatic
prostate cancer has been shown to reduce from 27.9 to
21.1 percent, which was statistically significant. Further
studies are needed because systematic reviews so far have

included studies with different pain assessment tools and
different bisphosphonates. The evidence so far is, how-
ever, suggestive that this particular group of patients may
benefit more than others from bisphosphonates.182[I] In
contrast, patients with multiple myeloma, have been
shown to have an amelioration of pain (OR = 0.59) (95
percent CI = 0.46 to 0.76) with bisphosphonates. The
number needed to treat (NNT) was 11 to prevent one
patient experiencing pain, and the recommended agents
were clodronate or pamidronate.183[I]

Anticonvulsant drugs

Like tricyclic antidepressants, anticonvulsants such as
carbamazepine and phenytoin are useful in the manage-
ment of neuropathic pain. Unfortunately, phenytoin may
result in sedation or confusion as well as dizziness and
unsteadiness, particularly on standing. Similarly, carba-
mazepine may cause sedation and nausea, which results in
a poor oral intake. Neutropenia and thrombocytopenia as
well as aplastic anemia have been reported in patients
receiving carbamazepine, and thus repeated full blood
counts are necessary in older patients, especially those
with bone marrow involvement or who have recently
undergone chemotherapy or radiotherapy. Hepatotoxicity
and congestive cardiac failure have also been reported,
and older patients may be particularly at risk of hypo-
natremia due to inappropriate secretion of antidiuretic
hormone (ADH). Clonazepam may cause ataxia, and for
this reason must be cautiously used in an elderly person
in whom mobility is already impaired and/or who is liable
to falls. Extreme care must be exercised when with-
drawing benzodiazepines because of the risk of seizures,
which are troublesome in their own right but often lead
to falls and bony injury in older people.184

Evidence for the efficacy of anticonvulsant drugs in
relieving acute and chronic pain is lacking. Wiffen et al.185

[I], 186 investigated trials of anticonvulsant use in patients
with acute and chronic pain but could find no trials
comparing different anticonvulsants and only one study
specifically of cancer pain. In addition, there is no evi-
dence that anticonvulsants are effective in relieving acute
pain, although carbamazepine has been shown to be
effective in chronic noncancer pain.187[I] Similarly,
gabapentin has been used in cancer-related neuropathic
pain, with limited benefit.188

Nonpharmacological

Nonpharmacological analgesia in the form of imagery,
relaxation training, and hypnosis has been used to treat
procedure pain and many guidelines for the management
of acute pain mention relaxation and cognitive approa-
ches. Complementary and alternative medicine (CAM) is
now considered to be an important form of care in both
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patients with cancer and chronic pain. A US study of the
veterans attending oncology and chronic pain clinics,
found a prevalence of 27.3 percent of individuals
reporting CAM use within the past 12 months. The users
had higher levels of education, higher income, and a belief
that lifestyle contributes to illness. There was no differ-
ence in prevalence of CAM usage in those individuals
with chronic pain versus those with cancer.189 A study of
241 patients aged 18–92 years undergoing percutaneous
vascular and renal procedures found that, although pain
increased linearly with procedure time in the standard
and the structured attention group, among the 82 patients
in the hypnosis group (mean age 45, range 19–82 years)
pain remained constant over time. Drug use in the
standard treatment group was significantly higher than in
either the structured attention or hypnosis group. With
benefits for both economic considerations and patient
comfort, the procedure times were significantly shorter in
the hypnosis group than in the standard group.190 A
systematic review evaluated 27 papers, including one
randomized controlled trial, and 24 case studies con-
cluded that whilst hypnotherapy was used to treat a
variety of symptoms, including pain, the heterogeneity
and poor quality of the studies resulted in a call for
further research to validate its efficacy.191

Ferrell et al.111 found that, before entering a pain
management program, older patients rarely used nondrug
interventions. On a scale of 0–4 (0 = not helpful,
4 = very helpful) heat was used by 68 percent of patients,
with a mean effectiveness of 3.2, cold was used by 19
percent of patients, with a mean effectiveness of 2.9,
massage was used by 64 percent of patients, with a mean
effectiveness of 2.9, and distraction was used by 47 per-
cent of patients, with a mean effectiveness of 3.3. Auri-
cular acupuncture has been used in older individuals with
acute hip fracture in an attempt to reduce pain level.
Those patients treated at three auricular acupuncture
points had reduced anxiety level, reduced pain, and a
lower heart rate on arrival at hospital than the placebo
group. This may therefore guide research in older indi-
viduals with localized cancer pain.192

MASSAGE

There is a lack of sound research regarding the effective-
ness of massage for pain relief among older people.
Although Fraser and Kerr193 found that back massage
reduced anxiety scores, the groups studied were small. A
study by Ferrell-Torry and Glick194 of male patients up to
the age of 77 found an average 60 percent reduction in the
level of pain perception and a 24 percent fall in anxiety
after two consecutive evenings of 30 minutes of ther-
apeutic massage. Further research is needed to determine
the benefit of massage as training is expensive and may at
best provide no benefit and at worst have adverse effects if
used inappropriately.195 A Cochrane Systematic Review
studied aromatherapy massage and found a reduction in

anxiety with both massage or aromatherapy, although
three studies containing 117 patients of whom a large
proportion were elderly found a reduction in pain
following the intervention.196

TRANSCUTANEOUS ELECTRICAL NERVE STIMULATION

In transcutaneous electrical nerve stimulation (TENS),
surface electrodes connected to a small portable battery
are used to stimulate large-diameter nerves in the skin
and subcutaneous tissues. The advantages of the use of
TENS in older patients are that the machine is compact,
lightweight, easily portable and, if patients wish to pur-
chase one, relatively inexpensive. It is difficult to predict
which patients will respond to TENS, but it is effective in
some patients. Many elderly patients may already be
familiar with TENS for the treatment of noncancer pain.

Although skin irritation, burns, and allergy to the gel
applied to the skin are rare, it is important that TENS
should not be used in the area of the carotid sinus and the
larynx as there is a risk of hypotension or laryngeal spasm
and TENS is not appropriate in patients who have a
cardiac pacemaker in situ.197

RADIOTHERAPY

Radiotherapy for the palliation of painful bone metastases
has been widely studied in a variety of age groups. On the
whole, radiotherapy produces complete pain relief at one
month in approximately 25 percent of patients and at
least 50 percent relief in almost half of patients. Radio-
isotopes alone produce equivalent relief with a similar
onset and duration to radiotherapy. However, following
radioisotope treatment, patients report significantly fewer
new sites of pain compared with control subjects who
receive external irradiation alone.198 A systematic review
found little discernible difference in efficacy between
fractionation schedules and different doses of the same
schedule, although the data were not subanalyzed
by age.199 Cerebral metastases often cause intractable
pain, and patients of all ages can be treated with
radiotherapy.200

SPECIFIC PROBLEMS OF LATER LIFE

Dealing with patients who cannot respond
verbally

Many elderly patients are unable to respond to ques-
tioning. These patients may have communication
problems and be cognitively intact, or they may have
cognitive impairment with no language barriers. Other
communication difficulties may be exacerbated by dis-
torted facial expression, such as occurs after a stroke, in
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patients with advanced Parkinson’s disease, or as a result
of facial dystonic movements. Communicating with such
patients about food and drink or the need to be toileted is
problematic, but determining patients’ needs in these
areas requires only crude levels of communication,
whereas pain management is more complex and involves
identification of pain and an assessment of response to
treatment. Marzinski201 devised methods of assessing
pain using nonverbal behavior but found none to be
entirely suitable. Most documented pain behaviors have
been described in patients with acute pain aged 65 or
younger, and research on chronic pain is usually con-
ducted in alert elderly people. The difficulty of developing
such scales was highlighted by Hurley et al.202 who, after
devising a scale to measure discomfort based on nursing
observation of patients with advanced Alzheimer’s dis-
ease, found that only nine items from an original 26-item
scale remained after reliability testing.

Simons and Malabar,203 in a study of three elderly care
wards, used a combination of data sheet, pain assessment
chart, and menu of observable pain behavior to identify
those patients who were experiencing pain. They studied
those patients who were able to communicate to validate
nurses’ observations. Although some nurses experienced
difficulties using such a schema, it took about eight
minutes to carry out the initial assessment and three
minutes for each reassessment. The authors concluded
that pain management in the verbally unresponsive older
patient was improved by the schema and that the com-
bined documentation was both effective and easy to
administer.

Many ill or older people are silent when questioned
about pain. This may not indicate the absence of pain but
simply that the older person is trying to process the
information that has been given.204 There are guidelines
‘‘Responding to patients who are silent’’ which include
elucidating the meanings of silence, its variability across
cultures, and other factors that may be learned by patient
observation.205

Many nursing home residents are cognitively impaired.
In a US study of community nursing homes, the mean
Folstein mini-mental state exam score was 12.1 � 7.9 in
the 217 subjects assessed. Of those able to take part in the
study, 62 percent complained of pain, although this was
not consistently documented in their records.206

A systematic review of papers assessing the diagnosis
and management of pain in patients with cognitive
impairment showed a pain prevalence of between 45 and
80 percent, with the prevalence of cognitive impairment
being 50 percent. They highlighted the need for good
VASs, and with limited success, used the colored analog
scale (CAS), facial affective scale (FAS), and the faces pain
scale (FPS), although they pointed out that many patients
with dementia failed to fully comprehend them.207

The pain assessment in advanced dementia (PAINAD)
scale, was validated in 88 nursing home residents with
moderate and severe dementia. The PAINAD correlated

with a nurse-reported pain score (NRPS), but poorly with
a self-reported pain score (SRPS). When residents were
found to be depressed using the Cornell scale for
depression in dementia (CSDD), there was a difference
between the SRPS and the NRPS. However, where no
depression existed, there was no difference found. They
concluded that PAINAD was a new and useful scoring
system, although it failed to add much to assessments
already reported by the nursing staff.208[IV]

Patients with Down syndrome express pain or dis-
comfort more slowly and in a less precise fashion than the
general population. This study of 26 individuals lends
further evidence that medical teams managing patients
with communication problems should use pain control
procedures even in the absence of obvious pain
manifestations.209

People who are profoundly cognitively impaired can-
not express their pain verbally, and behavior and phy-
siological indices may provide the only indications that
they are in pain.210

Nursing or residential home patients

Many older people with cancer may be living in resi-
dential or nursing homes. These patients are often frail
and have multiple pathology, are being treated with
numerous drugs, and, in many cases, have impaired cer-
ebral function or communication problems, which com-
pound the management of pain. The quality of pain
management within this setting has been identified as an
issue of concern.211

Although most authors do not study cancer pain
exclusively, a high level of pain is seen in these patients.
Over half of all nursing home residents report pain on a
regular basis irrespective of cause, and a study of 49,971
nursing home residents found that 26 percent experi-
enced pain daily.212 In 25 percent of those with daily pain,
no analgesia is prescribed.213 In many residents, pain was
associated with impairment in activities of daily living
and mood. Even when pain was recognized, men, mem-
bers of the racial minorities, and cognitively impaired
patients had a higher risk of undertreatment. Indeed, only
25 percent of the residents experiencing daily pain were
on appropriate medication.214[IV] In a US study of
13,625 patients with cancer aged 65 or older, only 16
percent of those reporting pain received simple analgesia;
32 and 26 percent were given weak opioids and morphine,
respectively. Of particular concern is the fact that patients
older than 85 who were in pain were about 50 percent less
likely to receive analgesia than those aged 65–74, and this
group are likely to be overrepresented in a nursing home
population. This study also confirmed that people from
ethnic minority groups were less likely to receive
analgesia, and for about 50 percent of the time there was a
level of cognitive impairment in patients that made
communication about pain difficult.215
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Yates et al.72 conducted interviews over three months
in five large residential care settings in Australia. The ten
focus groups included people aged 65 or older. Three key
areas emerged: first, a resignation to pain, i.e. pain is
common in chronic and long-term elderly people; sec-
ond, ambivalence about the benefit of action, i.e. that
pain-relieving medication and other pain management
strategies provide only limited pain relief; and, finally, a
reluctance to express pain, with participants indicating
that one should not bother others with one’s pain, that
staff are too busy to help, and that the willingness of staff
to help varied.

Pain is a common and underdiagnosed feature in older
patients with cancer. Its management is poorly studied
and, where evidence exists, undertreatment is often
exposed. Old patients pose particular problems and until
evidence exists, best practice will be lacking.
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KEY LEARNING POINTS

� The care of cancer pain patients with substance abuse

is complex.
� Multidisciplinary management of cancer pain patients

with substance abuse is often necessary.
� Cancer pain patients with substance abuse may be treated

with psychoactive medications, including opioid analgesics.
� Body fluid screening and written care agreements may

be useful in the management of cancer pain patients

with substance abuse.

� Oncologists should be familiar with general guidelines

for the management of pain patients with substance

abuse.
� Pain medicine and palliative care specialists may be

best suited to coordinate the multidisciplinary care of

cancer pain patients with substance abuse.

INTRODUCTION

Among the most challenging problems in all of medicine
is the management of cancer patients with pain and
substance abuse disorder (substance use despite harm or
addiction). A concurrent diagnosis of a substance abuse
(SA) disorder complicates clinical pain management.
Significant medicolegal and ethical considerations may
arise.

The use of certain substances (alcohol and nicotine) is
known to increase the risk of cancer, and so patients with
concurrent SA may be overrepresented in the cancer
population. Although a minority of all patients with

cancer-related pain, this subpopulation requires careful
management. Clinicians providing pain management and
palliative care should be prepared for complex presenta-
tions. Patients with cancer-related pain and SA require
closer supervision than patients without such dual diag-
noses and they generally utilize more health care resour-
ces. Unscheduled outpatient and emergency visits occur
often. Frequent multidisciplinary staff meetings and
family conferences may be required. When also socially
disadvantaged, patients may require financial assistance,
transportation arrangements, housing, and legal aid. It is
important to remember, however, that SA is not restricted
to the lower socioeconomic stratum.



Although clinical reports and formal research in this
area are limited, there is extensive literature on pertinent
subjects, which include guidelines for the therapeutic use
of opioid analgesics; definitions and conceptualizations of
addiction and related phenomena; treatment of chemical
dependency; psycho-oncology; and quality of life.1, 2, 3

Clinicians treating patients with cancer-related pain
should be thoroughly familiar with the general principles
of pain management. The proper prescribing of opioid
analgesics requires a thorough understanding of their
physiological effects, including analgesia. The analgesic
effect of opioid agonists is due to the interaction of
exogenously administered drug with complex neural
networks that transmit and interpret nociceptive mes-
sages, through reversible binding to endogenous opioid
receptors of several subtypes. Marked interindividual
variability of opioid responsiveness is well recognized.
The benefit-to-risk ratio of opioid therapy relates to
various factors, foremost of which is the clinical condition
with which pain is associated. Opioids are the mainstay of
therapy for acute pain, cancer-related pain, and chronic
pain associated with other life-limiting illnesses. The first
United States federal guidelines for the treatment of
cancer-related pain were released by the Agency for
Health Care Policy and Research in 1994.4 The majority of
cancer patients will obtain adequate pain control using
oral opioids according to the World Health Organization
three-step analgesic ladder.5 In contrast to persons with-
out pain who are seeking mood-altering effects of psy-
choactive substances, cancer patients with pain report
dysphoria more commonly than euphoria as a side effect
of opioids. The risk of iatrogenic addiction in the setting
of pain treatment is extremely low.

In recent decades, understanding of SA and addiction
has evolved considerably, although the interplay between
heredity and environment is not fully understood. Neu-
rotransmitter systems involved in reward circuits in the
human brain have been identified.6 It is noted that there
is overlap between the physiologic systems that mediate
reward and analgesia although they are clearly distinct in
many aspects. The two key components of the syndrome
of substance abuse are: (1) use of a substance for its
psychoactive effects despite the presence or potential for
detrimental results (‘‘use despite harm’’), and (2) inability
to control substance use or behavior (‘‘compulsive use’’).
The Diagnostic and Statistical Manual (DSM) IV defini-
tion of substance dependence specifies physical depen-
dence as a criterion. It is essential to recognize however,
that physical dependence is not as useful a criterion in the
setting of pain treatment with opioid analgesics. Patients
maintained on chronic opioid therapy will generally
develop physical dependence, but that is rarely associated
with psychological dependence and is not usually clini-
cally problematic. The DSM IV criteria for substance
abuse emphasize the kinds of harm a patient may
experience as a result of a maladaptive pattern of drug
use.7 Other authors have proposed a new nomenclature to

be used in the settings of pain management and palliative
care.8

It has been noted that healthcare professionals’ knowl-
edge deficits, fear of scrutiny by regulatory agencies, and
exaggerated fear of patient addiction result in under-
prescribing of opioid analgesics.9[IV] Cancer pain patients
with concurrent SA are at elevated risk of undertreatment
of their pain, due to practitioner inexperience and the
complexity of clinical issues. The treatment of SA in other
settings usually includes psychological interventions and
abstinence from the drug of abuse. There are limited data
on which to base a nonabstinence model of treatment for
the cancer pain patient with SA. It is difficult to find
programs for patients needing both treatment for psy-
chological dependence and ongoing medical therapy with
psychoactive drugs, especially opioids.

Advances in the field of psycho-oncology have helped
define the nature of psychological and psychiatric issues
experienced by cancer patients. Contemporary psycho-
oncology offers specific strategies for the provision of
psychological support and psychiatric treatment of com-
mon diagnoses, such as depression, anxiety, and delirium.
Quality of life research has emphasized the different
components of distress or suffering in the cancer popu-
lation, which include unrelieved physical symptoms,
psychological and family concerns. Regardless of prog-
nosis, when managing pain with opioid analgesics it is
essential to distinguish worsening function from pain
relief with improved function as outcomes of treatment.
However, for patients with very advanced cancer, func-
tional goals must be carefully established as physical
capabilities can be expected to decline due to disease
progression. When patients are approaching death, there
may not be sufficient time to offer in-depth psychother-
apy for the treatment of SA, and psychological interven-
tions may be mainly supportive to the patient and family
as they face end of life issues.10[V]

The objectives of this chapter are to describe the
impact of concurrent SA on cancer pain management,
detail methods of patient assessment, describe a multi-
disciplinary approach to enhance compliance with pain
treatment in cancer patients with SA, and outline issues
for future investigation.

THE IMPACT OF SUBSTANCE ABUSE ON
CANCER PAIN MANAGEMENT

The management of pain in the cancer patient is com-
plicated by concurrent SA in several ways:

� assessment is based on trust, which may be eroded;
� patients may not always be able to distinguish

analgesia from other psychoactive effects;
� patients lack personal behavioral controls;
� patients often live in ‘‘dysfunctional’’ settings;
� medicolegal and ethical issues arise.
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Firstly, trust is the basis of any therapeutic relationship.
Trust is easily eroded when clinicians are expecting
manipulative behavior from patients and patients have
long-term experience with reluctant care providers.11 Pain
assessment is difficult if it is assumed that patients cannot
make distinctions between pain, anxiety, and other kinds
of psychological distress. Patients with SA are more likely
to have poor family and social support systems. They may
be living with persons who also have SA. The lack of
control over use of a potentially addictive substance
characterizes SA, and this can interfere directly with the
implementation of effective pharmacologic therapy for
pain. Overt illegal behaviors may further limit the pre-
scription and use of controlled substances. Under these
circumstances, patients’ pain may be left untreated
resulting in increased suffering, worsening psychological
distress, and an ensuing vicious cycle. Care becomes
chaotic as patients make erratic, ineffective use of
healthcare resources.

PATIENT ASSESSMENT

Early identification of patients with SA is important, since
patients with this diagnosis are thought to be at increased
risk for aberrant drug taking during medical therapy with
abusable drugs. Early identification also allows the coor-
dinated engagement of clinical professionals who bring
specific expertise to the management plan. Suggested
multidisciplinary care team members are as follows:

� physicians:
– pain specialist;
– psychiatrist;
– addiction specialist;

� nurses:
– pain specialist;
– psychiatric clinician;
– addiction specialist;

� social workers:
– mental health specialist;
– addiction specialist;

� psychologists:
– pain specialist;
– addiction specialist;

� clinical pharmacists:
– pain specialist;
– addiction specialist.

There are several ways in which SA may be recognized in
the clinical practice setting:

� history:
– medical history;
– psychiatric history;
– substance use history;
– psychosocial history;

� examination:
– physical examination;
– psychiatric examination;

� family interviews.

Methods of prospective identification of patients with SA
include routine medical history taking, physical exam-
ination, interviews of family members, and the use of self-
administered questionnaires or more extensive structured
interview tools. A simple yet specific method of screening
for alcohol abuse may be easily incorporated in routine
practice.12[IV] In the absence of a complete history,
provider observations of patient behaviors may lead to
the diagnosis. Body fluids’ screening is used more com-
monly after the clinical index of suspicion has been raised,
or as part of the care plan after diagnosis (see below under
Drug testing in pain management). Complete neu-
ropsychological and psychiatric assessment is recom-
mended when questions of cognitive dysfunction and
psychiatric comorbidity are raised.

It is useful to characterize different types of aberrant
drug-taking behavior.13 Some medication requests
(‘‘drug-seeking’’ behavior) may reflect undertreatment of
pain with ‘‘pseudo-addiction’’14 while other behaviors
may reflect true SA. Pseudo-addiction may be associated
with increasing pain, inadequate pain management, or
logistical problems such as lack of access to prescribed
medications and nonpharmacologic therapies. Other
more problematic behaviors demand immediate attention
from the provider, such as confirmed criminal activity. A
format for categorizing clinical problems is shown in
Table 27.1. It is suggested that this be used to organize the
clinical problem list for multidisciplinary team discussion
and treatment planning.

The diagnosis of SA is made in the context of a
thorough evaluation of the patient, including full char-
acterization of the underlying pathophysiology of the
pain complaint(s). Clinicians should remember that
many cancer patients experience neuropathic pain for
which there may be no confirmatory diagnostic tests and
that often require complex pharmacotherapy with several
psychoactive medications, i.e. rational polypharmacy.
Careful physical examination with detailed neurologic
testing will often reveal neurologic dysfunction that is
supportive of the clinical diagnosis of neuropathic pain. It
is also important for clinicians to keep in mind that pain
is only one of several symptoms that are likely to be
present.

MANAGEMENT GUIDELINES

At one busy tertiary cancer center, the University of Texas
MD Anderson Cancer Center (MDACC), a program was
instituted in 1992 to address the special needs of cancer
pain patients with SAwhile endeavoring to conserve clinical
resources. This multidisciplinary program included

Chapter 27 Cancer pain management in the context of substance abuse ] 381



institutional policy development, screening to identify
patients at risk for aberrant drug-taking behavior, a mul-
timodal approach to pain therapy, and incorporation of
written agreements to facilitate outpatient treatment with
opioids and other psychoactive drugs (Table 27.2). A broad
institutional policy was first presented to and endorsed by
the center’s administration. A multidisciplinary core man-
agement team and clinical resources in the community
were identified. Rules for prescribing and documentation
were established. Controlled prescribing was necessary at
times and written agreements were utilized when routine
written clinic guidelines were insufficient (see below under
Written care agreements).15[IV]

The program personnel were interested in establishing
screening procedures to identify patients at risk of aber-
rant drug use. When possible, patients with concurrent
SA were identified on the first clinic evaluation by routine
screening questions in the medical history, although at
times diagnosis was delayed until a ‘‘crisis’’ situation

arose. When the index of suspicion for concurrent SA was
high, psychiatric and neuropsychological evaluations were
instituted in order to more effectively diagnose comorbid
conditions.

At MDACC, and currently at the University of Utah
Huntsman Cancer Institute, routine pain management
practice utilizes an individual case-by-case determination
of the necessity and potential contraindications to opioid
therapy. Initial comprehensive evaluation includes the use
of standard pain assessment tools. The World Health
Organization and other guidelines for pharmacotherapy
of cancer pain are followed. Cancer pain patients with
concurrent SA are closely monitored for abuse behaviors
and prescribing schedules are modified accordingly.
Nonpharmacologic approaches are utilized in conjunc-
tion with medications. Psychotherapy and cognitive/
behavioral strategies are employed along with involve-
ment of the patient’s family and support systems. The use
of social support services may be extensive at times.

Table 27.1 Spectrums of active clinical problems – apply to individual patient.

Type of substancea Current use In recovery Functional impairmentb Legal issuec

(Y/N) (Y/N) (Y/N) (Y/N)

Alcohol

Prescription drugs

Illicit drugs

Methadone maintenance

aTobacco deliberately excluded.
bExamples: ‘‘use despite harm,’’ no gainful employment, marital discord.
cExamples: Driving under influence (DUI), drug trafficking, probation, incarceration.

Table 27.2 Elements of a multidisciplinary program for cancer pain patients with concurrent substance abuse

disorders.

Elements of a multidisciplinary program

Institutional policy development Hospital administration

Physician-in-chief

Pharmacy

Emergency department

Risk management

Ethics committee

Patient identification methods Medical history

Self-report tool

Structured interview

Observation of behaviors

Body fluids screening

Pain clinic program Multidisciplinary team structure

Community resources

Treatment program Psychiatric/neuropsychological evaluation

Rules for prescribing controlled substances

Monitoring of behaviors

Body fluids screening

Written care agreements
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In 1992, a retrospective review of 2100 MDACC Pain
Clinic patient records revealed less than a 5 percent
incidence of SA, although it is clear that some patients
with SA were not identified in the course of usual clinical
practice. Of the 84 patients noted to have concurrent SA,
most were between the ages of 20 and 60, and the
majority was male. Almost all patients had a diagnosis of
cancer-related pain, and nearly all were prescribed
opioids. Polysubstance abuse was noted in 33 percent,
alcohol abuse alone in 14 percent; 9 percent had a positive
family history of SA, and unsanctioned dose escalation
occurred in 9 percent. There was a known criminal his-
tory in 5 percent, and other prescription drug abuse in 2
percent. Two or more of these problems occurred in 28
percent. The majority had undergone a psychiatric eva-
luation, rendering additional diagnoses of depression in
28 percent, anxiety in 11 percent, and personality disorder
in 6 percent. Seventeen of these patients were managed
with written care agreements. Overall, less than 5 percent
of pain clinic patients were managed with written care
agreements.16[IV] The case series is described in Tables
27.3 and 27.4.

Unfortunately, the medical literature does not ade-
quately address the impact of SA on the outcome of
cancer treatment. In a retrospective review of a long-term
cohort of 132 MDACC patients with genitourinary can-
cers and SA, survival was noted to be unaffected com-
pared to patients without SA (personal communication).
At presentation, information regarding prior substance
use was gathered via a structured interview tool as part of
a comprehensive psychosocial assessment. Specific drugs
used, amount and frequency of use, duration of use, and
prior discontinuation or concurrent use at time of
interview were recorded along with family history and the
impact of substance use on personal relationships and job
or school performance. This review revealed that while SA
may complicate pain assessment and treatment, it may
not significantly limit survival from cancer. Mortality,
medical complications, time to disease recurrence, num-
ber of cancer relapses, and treatment courses to remission
were similar in the sample identified with SA compared to
the remainder of the study population.16

Psychosocial support groups

Individual counseling and a pilot psychosocial support
group were incorporated in the previously described
nonabstinence model program for SA patients at
MDACC. Clinical impressions were that these interven-
tions facilitated pain treatment and enhanced compliance
in patients with psychosocial problems, psychiatric diag-
noses, and/or illicit behaviors. It was determined that
patients with SA can often make distinctions between
analgesia and other psychoactive effects of their medi-
cines. Group therapy assisted them in coping with the
many stresses of chronic pain, complex cancer treatment

decisions, the threat of tumor progression or recurrence,
and personal losses in many domains. Some patients
responded positively to a strictly structured approach to
their pain management.16 Based on this favorable
experience, it was recommended that institutions con-
sider establishing such groups and facilitating their
functioning independently as peer support groups (see
Box 27.1).

Written care agreements

A written care agreement between patient and provider
may be indicated when SA complicates pain manage-
ment.15 The written care agreement documents a detailed
individualized agreement between patient and provider,
clearly setting out rules and expectations for both

Table 27.3 Case series: University of Texas MD Anderson Cancer

Center 1992.

Factor Detail %

Age 0–20 1

20–40 47

40–60 47

460 5

Gender F 42

M 58

Pain diagnosis Cancer-related 497

Pain medications Opioids 498

Identification methods Polysubstance use 33

Alcohol Abuse 14

Family issues 9

Dose escalation 9

Criminal activity 5

Prescription abuse 2

2 or more 28

Written contracts 17 20

Psychiatric diagnosis Not evaluated/uncertain 44

Depression 28

Anxiety 11

No diagnosis 11

Personality disorder 6

n= 84.

Table 27.4 Outcomes of written care agreements.

Outcomes n

Compliant, kept on contract 5

Compliant, went off contract 4

Dismissed 4

‘‘Lost to follow-up’’ 2

Referred for substance abuse treatment 1

Noncompliant/referred to hospice 1

n= 17.
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parties.17, 18, 19[V] Suggested criteria for initiating a
written agreement are summarized below:

� enrollment in a methadone maintenance program;
� evidence of excessive alcohol use;
� evidence of ongoing illicit drug use;
� repeated acts of noncompliance with pain treatment;
� history of conviction or incarceration for a drug-

related offense.

The minimum information in the agreement includes
expectations for patient compliance with medication
schedules and appointments for prescription refills; a
medication replacement policy; and permission to ran-
domly screen body fluids for drugs (Box 27.2). Such
instructions are most useful when the consequence of
noncompliance are outlined and may include a statement
describing the likelihood of termination of medical
treatment in the event of continued noncompliance.
Written agreements serve as a communication tool for
patient and provider, as well as a guide for different
providers within the team and institution. This type of
formally structured agreement also ideally addresses
patients’ problem behaviors such as poor impulse control
and ‘‘splitting’’ of staff. Copies of the signed written
agreement should be given to the patient and included in
the record. Clear documentation is then assured in the
event that a patient must be dismissed from care. It
should be noted that the written care agreement is neither
an informed consent document nor a legal contract. To
date, there is no evidence that written agreements
improve clinical outcomes, yet the use of such ‘‘contracts’’
has been promoted as a part of general pain management
practice.

Although most pain specialists practicing in the cancer
setting will encounter patients with cancer-related pain
and concurrent SA, dismissal from pain treatment is an
infrequent outcome. In such cases, clinicians and their

institutions must adequately document that the benefit of
continued pain treatment is outweighed by its risk. In
most cases, consultation with clinical peers and institu-
tional risk managers is highly recommended. For the
most difficult circumstances, the practicing clinician may
wish to consult with an institutional ethics committee.20

Analgesic therapy

There is no clinical evidence that any given opioid agonist
analgesic is more or less ‘‘addictive’’ than others in clinical
use. Any drug preparation may be misused and/or
diverted for illicit purposes. Controlled-release prepara-
tions of opioids may facilitate patients’ compliance with

Box 27.1 Structure of pilot program –
University of Texas MD Anderson Cancer
Center 1992

� Structure of pilot program
� Patient assessment
� Group, individual, family therapy
� Staff development
� Multidisciplinary staff meetings for treatment

planning
� Documentation, including written care

agreements
� Prescription scheduling
� Community interface
� Monitoring of efficacy of program

Box 27.2 Samples content for written care
agreement

� I understand that my pain treatment will
consist of the following: _____.

� I agree to take medications at the dose and
frequency prescribed. Any changes in the dose
will be only at the direction of _____ or her/his
designee _____.

� I will receive my prescriptions at the following
interval: _____.

� I agree to come to all scheduled appointments.
My next appointment is _____.

� I understand that prescriptions will only be
supplied at my clinic visit. I will not request
prescriptions by telephone.

� I consent to random urine and blood drug tests.
� I will safeguard my medications. I will not give

my medications to any other person.
� I understand that lost or stolen medications

may not be replaced. I agree to report stolen
medications to the police.

� I understand that if I have questions regarding
my pain or side effects of medications, I am to
call (telephone number) during regular business
hours (specify).

� I understand that a copy of this agreement is
placed on my medical record.

� I understand that a copy of this agreement is
being sent to (name of primary physician).

� I understand that my failure to comply with this
agreement may result in termination of my pain
treatment.

Patient (signature) Date _____
Physician (signature) Date _____
Other team clinician(s) (signature) Date _____
Renewal Date _____
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medication schedules and may lessen the reinforcing
aspects of pill-taking behavior. However, noting that pain
intensity fluctuates, it is customary to prescribe
immediate-release or short-acting medication for break-
through pain when prescribing controlled-release pre-
parations. Some patients with SA cannot maintain
complicated medication schedules successfully and are
less confused with immediate-release medication. For
these patients, short-acting medications alone may be the
safest treatment.

For SA patients on methadone maintenance therapy,
Passik et al.21 suggest that methadone being given for
opioid dependency can be titrated to analgesia. It is the
authors’ preference to avoid disturbing the established use
of the methadone, regarding it as if it were an endogenous
opioid, and to use a different opioid drug as the analgesic.
Although this approach may be more pharmacologically
complicated, it respects the legal restrictions on pre-
scribing methadone for opioid maintenance, i.e. the
requirement for special registration as a methadone clinic.
It also allows for dosage titration of the analgesic without
having to involve the methadone maintenance program in
dosage changes. The need for repeated communication
regarding analgesic titration is reduced when using an
alternative to methadone for analgesia in this setting.
However, periodic communication between the pain
clinician and the methadone clinic staff is still strongly
recommended to confirm the specific agents prescribed
and to discuss concerning behaviors.

It is essential that psychiatric conditions such as
depression and anxiety be treated as distinct clinical
problems. Psychoactive medications prescribed for these
indications may interact with analgesics. It is import-
ant that regular communication between prescribers
occur and periodic team conferences are recommended
whenever possible.

Comprehensive pain management includes non-
pharmacologic as well as pharmacologic interventions. All
nonpharmacologic means of controlling symptoms
should be explored with cancer patients with pain and
concurrent SA. Anesthetic or neurosurgical procedures to
alleviate pain may reduce the need for analgesic medica-
tions, thus potentially simplifying drug therapy. Psycho-
logical and behavioral techniques should also be
incorporated, although patients with high levels of dis-
tress and personality disorders may be less able to utilize
these techniques successfully.

Drug testing in pain management

Body fluid screening with urine and serum tests is useful
to confirm the presence or absence of prescribed con-
trolled substances and nonprescribed substances (licit or
illicit).22, 23, 24, 25, 26, 27, 28[V] Patients must give consent
for clinical tests, which are unethical to perform without
the patient’s knowledge. The limitations of most routine

drug screening tests require that pain clinicians and
laboratory staff collaborate to assure that the drugs of
interest are screened. One must also confirm that detec-
tion thresholds for specific drugs are adequate in the tests
performed. Generally, urine screening will be most readily
available and is preferable for routine clinical purposes.
However, commonly prescribed opioids are not included
in many urine screening test panels. Substance detection
depends on many variables, such as the drug, dose, fre-
quency of use, route of administration, individual meta-
bolism, body weight, hydration status, and sensitivity of
the detection method used. In addition, it should be
recognized that there is poor correlation between
analgesic dose and serum levels.29 Given these variables
and the possibility of laboratory error, it is advisable to
obtain more than one urine test with serum confirmation
testing before results are incorporated in clinical decision
making.

Test results should be discussed with the patient. The
clinician’s interpretation of test results should be clearly
communicated with specific reference to the pain man-
agement plan. If the screening test results cause significant
changes in the management plan, these should be docu-
mented and if there is a written agreement in place, it
should be updated (see Tables 27.5 and 27.6).

CASE EXAMPLE

A 54-year-old female with malignant melanoma of the
lower extremity was referred for pain and symptom
management due to persistent thigh pain after groin
tumor excision and femoral node dissection. Initial con-
sultation revealed neuropathic pain with femoral deaf-
ferentation; chronic headaches; chronic pancreatitis;
chronic obstructive pulmonary disease; anxiety disorder;
history of tobacco, alcohol, and prescription drug abuse; a
physically abusive alcoholic husband; chaotic family cir-
cumstances; and children with active illicit drug use. The
patient was treated with antidepressant, benzodiazepine,
and opioid analgesic medications. She was counseled by a
psychiatric nurse clinician and social worker with cre-
dentials in substance abuse treatment. She was referred to
Alcoholics Anonymous. Repeated acts of noncompliance
with the general pain clinic rules led to strict prescribing
and written care agreements. Nevertheless, at outpatient
visits, the patient was unable to account for her medica-
tions and several urine screenings failed to detect her
prescribed drugs. During a subsequent hospitalization, a
strong suspicion arose that her opioid and benzodiaze-
pine medications were being diverted. The patient’s
daughter had obtained the patient’s outpatient prescrip-
tions and was found unresponsive in the patient’s hospital
bathroom. On search of the hospital room, the patient’s
prescribed opioid was found in the daughter’s purse with
a syringe inserted. Under advisement from institutional
risk management staff, the police were informed. The
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patient was dismissed from the pain clinic with an
explanation that it had been determined that she was not
taking her medications and there was concern that her
medications were being diverted to others. The pain
specialists remained available for inpatient consultation
for the management of painful procedures or cancer
treatment, and for outpatient reevaluation of changes in
clinical condition.

MEDICOLEGAL ISSUES

There are medicolegal considerations that arise in the
management of patients with cancer pain and concurrent
SA that are largely beyond the scope of this chapter.
Federal statues, state laws, and state regulations recognize
that the medical treatment of pain with opioid analgesics
is essential, falling within the scope of good medical
practice. The documentation of diagnosis, treatment plan
and follow-up care should be every prescriber’s routine.30

[V] Clinicians should consider obtaining legal counsel to
address the use of information regarding a patient’s illicit
activities. When overt illicit behaviors are viewed as a
contraindication to the prescribing of controlled sub-
stances, patient complaints of pain may be untreated.
Prescribers’ obligations and patients’ rights may then
come into conflict, resulting in ethical dilemmas that may
be difficult to resolve.

RESEARCH DIRECTIONS

Many scientific and clinical questions remain. Can we
differentiate distinct brain regions mediating analgesia

versus reward using currently available functional brain
imaging techniques? Do patients with pain and SA
respond differently to opioid analgesics than pain patients
without SA? What is the relationship between analgesic
and mood effects of opioids in patients with SA compared
to those without SA? What is the role of psychological
analgesic intervention for pain patients with SA? How
does SA impact analgesic therapy and outcome from
cancer treatment? Can we better define the clinical issues
in treating pain in patients with SA? Do multidisciplinary
programs for pain patients with SA improve clinical
outcomes and are they cost-effective? How can we balance
individual rights and societal concerns in an ethical
manner?

CONCLUSIONS

The majority of cancer patients will experience significant
pain during their illness and opioid analgesics are integral
to cancer care. The prevalence of SA disorders in the
United States, for example, may be as great as 15 percent.
The prevalence of SA in the cancer pain population may be
even greater. Patients with a history of SA and those with
active abuse may engage in behaviors that complicate the
assessment of pain as a subjective reported experience. The
efficacy of therapeutic interventions may be difficult to
measure in the patient using medications for unintended
psychoactive effects. In short, the therapeutic alliance is
easily eroded making pain treatment stressful for patients
and providers alike. Legal problems may arise for the
practitioner and institutions, yet the standard approach to
chemical dependency (detoxification and abstinence) may

Table 27.5 Interpretations of drug tests in pain management.

Urine drug test result Clinical decision making

Prescribed drug present Repeat as indicated to document compliance

Prescribed drug absent Serum quantitative level; if negative, consider termination

Nonprescribed drug present Confirm source; if not legitimate, counsel/refer for SA treatment, consider

termination

Alcohol present Counsel/refer for SA treatment, consider termination

Illicit substance present Counsel/refer for SA treatment, consider termination

SA, substance abuse.

Table 27.6 Body fluid tests for substances.

Patient communication Laboratory communication

Specify test(s) to be done Specify substances to be screened

Explain purpose of test(s) and use of information

to be obtained from test

Consider lowering thresholds of detection for

substances of interest

Patient consent for testing Work with laboratory staff to improve efficiency

of testing and reporting

Repeat testing for confirmation
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be inappropriate for those patients with severe, persistent
cancer-related pain.

Working with patients with cancer-related pain and SA
provokes consideration of fundamental clinical and
ethical questions. In the broad perspective, the relation-
ship between the medical use of opioids and the problem
of SA is still clouded in controversy, but meaningful
dialogue has progressed.31, 32, 33 We must remain mindful
of our assumptions and make efforts to structure clinical
approaches for different practice settings. Cancer patients
without pain who require treatment solely for substance
abuse are best referred to dedicated substance abuse
treatment if their cancer-related prognosis is sufficiently
long.

It is important to recognize the exceptional care that
patients with cancer pain and substance abuse require.34

In the oncology setting, pain medicine and palliative care
specialists may be best suited to coordinate necessary
multidisciplinary treatment. Our aim should be to
maintain the therapeutic alliance to the degree possible,
by reestablishing trust and thus furthering the goals of
pain relief and improved quality of life. Patients who are
multiply afflicted with cancer, pain, and SA suffer greatly,
and they deserve compassionate, professional attention
despite the challenges involved.
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KEY LEARNING POINTS

� Pain is a common and feared symptom among the

dying.
� Pain in the dying person may arise not only from

physiologic causes, but also from emotional,

psychological, and spiritual distress.
� Effective management of pain in the dying person

requires the involvement of a team of clinicians with

expertise in addressing the myriad issues and sources of

pain and suffering experienced by the dying person.
� Management of pain in the dying person poses certain

challenges, including the fact that very often the

patient is unable to communicate.

� Opioids are the mainstay of pharmacologic management

of pain in the dying person, although very often

multiple medications and modalities are needed to

relieve pain.
� The presence of many other symptoms including

dyspnea, fatigue, and nausea can contribute to

pain and suffering in the dying person and require

treatment.
� The skillful clinician may derive enormous personal

satisfaction from caring for patients and their families

at this important time of life.

WHAT IS UNIQUE ABOUT CARE OF THE DYING
PERSON?

First we must understand of whom we are speaking when
we refer to the dying person. Although there is little con-
sensus in the medical literature on the terminology,1, 2 we
define the dying state as one in which death is expected,
and curative or supportive treatment cannot prevent it.
The dying state is most easily recognized when death is
imminent within hours, days, or weeks. In this period, it is
more appropriate to focus on patient function and

preference for treatments as evidence of the dying state
rather than on a particular time-frame since predictions of
prognosis are fraught with challenges.3 Patients with
diminished functioning, who are primarily bed bound,
have limited ability to perform activities of daily living,
and who often no longer prefer to pursue curative or
disease-modifying therapy, can be considered as dying and
the approach to pain control outlined in this chapter
would apply. In these patients, a focus on palliation gra-
dually replaces cure as the primary goal of care and the
dying person receives progressively less disease-modifying



therapy and more symptom-oriented therapy. Because of a
change in the focus of care, a more aggressive approach to
pain management in which relief of suffering is the pri-
mary objective may be more appropriate (Figure 28.1).

The common belief that dying, particularly from cancer,
is inevitably painful is belied by an observation that as
many as a quarter to half of patients dying of cancer had
no pain or analgesic use.4, 5[III] Nevertheless, moderate to
severe pain predominates in terminally ill patients6 and in
both cancer and noncancer patients.7 The dying trajectory
with cancer is relatively predictable and most cancer
patients function quite well until approximately the last
two months of life (Figure 28.2).8 Performance status,
rather than pain per se, is the best prognostic factor. In
patients with metastatic cancer, a Karnofsky performance
scale score of less than 50 percent correlates with life
expectancy of less than eight weeks.9 Good pain manage-
ment is important at any point in illness with cancer, but
as the ability to alter the course of the disease and the
patient’s desire for disease-modifying therapy diminish, the
focus on pain and symptom relief becomes primary. At
that point it would be appropriate to discontinue all
medications not essential for the patient’s comfort,10 as
well as all assessments and treatments that do not promote
comfort, for example blood pressure monitoring.

Although not all patients dying from cancer have pain,
pain is very common in people who are dying from
cancer. Studies have shown that in the last week of life up
to 99 percent of patients with cancer experience pain.11 In
the one study that assessed pain directly from patients, 71
percent reported having pain and pain was the most
common symptom.12 In addition, patients with cancer
can have many sources and types of physical pain and
pain can occur in the absence of physically definable
lesions. It is important to understand that pain and the
suffering associated with it, the ‘‘total pain’’ concept

described by Dame Cicely Saunders, who founded the
modern hospice and palliative care movement,13 come
from many sources.14, 15 The components of total pain
can be as follows:

� physical;
� psychological;
� emotional;
� social;
� spiritual.

The etiologic sources of pain in the dying person are
diverse and best addressed through comprehensive
assessment and management by an interdisciplinary pal-
liative care team. The patient who reports pain ‘‘every-
where’’ requires careful evaluation for these multiple
sources of suffering, ideally by an interdisciplinary team
coordinated by a palliative care specialist. Such a team
brings to bear expertise in multiple areas that allows a
comprehensive evaluation of the patient’s pain and suf-
fering and can relieve suffering not only from physiologic
sources, but also from spiritual, emotional, and psycho-
logical pain. The team approach to palliative care provides
higher quality care at the end of life including better pain
control, increased patient and caregiver satisfaction, and
improvements in other health outcomes.16[I], 17, 18[I], 19

Unfortunately, there are few randomized controlled
trials supporting efficacy of clinical interventions in the
dying. There are even fewer randomized controlled studies
to guide management of pain in dying infants and chil-
dren, and therefore we will focus our discussion on what is
known about dying adults. There are few studies partly
because of the difficulties in diagnosing the dying state,
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Figure 28.1 Current model of palliative care. Palliative care

plays a role in the care of the patient from the time of

diagnosis until death and is provided simultaneously with all

other appropriate medical treatments. As the disease progresses,

palliative care may play a larger role, either because cure is no

longer possible and/or the patient’s goals of care change and
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Figure 28.2 Dying trajectories. Functional changes and

trajectory to death are more predictable in the long term in

cancer than in other chronic, terminal illnesses such as heart
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typical course is that functional status is preserved until late in

the illness and death follows predictably within months. With

chronic illness, repeated exacerbations are common and death
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and thus knowing who to include, and partly because there
is reluctance to use dying patients as subjects since it might
increase suffering and pose an undue burden.20 Thus much
of the published literature uses surrogate endpoints, such
as family caregiver perception of pain control. Such reports
found that in 40–54 percent of cases of patients dying in
the hospital, family members remembered pain in their
loved one as being moderate to severe.21, 22, 23 A recent
study of factors considered important to patients and
caregivers (including families and physicians) at the end of
life showed good concordance and ranked pain control as
most important.24 When caregivers have discordant per-
ceptions from patients, caregivers report greater pain and
physical suffering.25 Interestingly, in studies where both
patients and caregivers are interviewed, and the pain
assessments of bereaved caregivers are collected, retro-
spective caregiver assessment showed poor correlation with
patient assessment, with pain described as more severe in
retrospect.26, 27

There is no evidence in the primary literature to sug-
gest that the sensory aspect of pain differs for the dying
person. Somewhat surprisingly, there is evidence of both
decreases11, 28 as well as increases29 in pain perception
during the terminal phase. Both results could be due to
movement-related pain or the lack of it, or another non-
pain symptom. For example, terminal delirium could be
difficult to differentiate from pain or could make
reporting of pain less likely. However imprecise the
measurement or whoever is pondering the assessment, it
is clear that too often symptom control for the dying
patient is inadequate. The SUPPORT study documented
that for 50 percent of conscious patients who died in the
hospital, family members reported moderate to severe
pain at least half of the time, and often in conditions not
usually associated with pain, such as congestive heart
failure.30 The losses inherent in dying can exacerbate or
even produce pain. A major source of suffering for dying
people is loss of control or autonomy. Therefore it is
essential to assess the goals of care of the dying person
and to provide therapy tailored to those wishes.31

Improved quality of life and pain control are often
primary goals.32 In one study,33 patients with acquired
immunodeficiency syndrome (AIDS) were particularly
focused on pain control as a goal, whereas cancer patients
tended to value maintaining hope more highly. It is
important to realize that many patients wish to remain
alert at the end of life and will tolerate a degree of pain in
order to accomplish this goal. Others will prefer complete
relief of pain even if that means that they will be sedated
and unresponsive. Skillful discussion34 between medical
personnel, the patient, and the family about the patient’s
values and goals can improve symptom control, increase
family satisfaction, and demonstrate respect for patient
wishes.35[IV] Often the ideal goal is to provide appro-
priate symptom control to allow for peaceful awareness
until the time of death. Patients who had described
themselves as at peace had better quality of death

outcomes and their caregivers had better bereavement
outcomes in a recent prospective study.36[II]

SPECIAL CHALLENGES MUST BE CONSIDERED
IN TREATING PAIN AT THE END OF LIFE

Pain is prevalent and often under-treated at the end of life.
Fear of pain in cancer patients at end of life correlates with
euthanasia requests,37, 38 although recent studies suggest
that factors other than pain, such as loss of dignity or wish
for control over time or manner of death, are prime
motivations in requests for assisted suicide and euthana-
sia.39, 40, 41 Such requests are typically withdrawn when
clinicians provide patients with pain management and
other substantive interventions including referral to hos-
pice.42 Aggressive treatment of pain, even to the point of
suppressing respirations, and withdrawal of life-sustaining
interventions, including artificial feeding and hydration,
are morally and ethically acceptable if carried out with
palliative intent.43 By the ethical principle of double effect,
treatment of pain is legally and morally acceptable, as long
as the primary intent is to provide relief from suffering,
and hastening death is a known but unintended con-
sequence.44 Likewise, terminal sedation, the controlled use
of medication to produce unconsciousness when that is the
only way to relieve pain,45 is legally and ethically justified
in cases of otherwise uncontrollable suffering.46, 47, 48 Due
to the emotional and psychological stress for patients,
families, and staff, it is particularly important to educate
and provide ongoing support for all concerned when there
is a request for palliative sedation.48 Concerns about
causing death through palliative treatments are common,
but such events are rare in clinical practice. Effective
communication with patients and families about the
emotionally charged issues at the end of life (fear of
abandonment, expectation of pain or debility, defining
hope as the patient’s belief in what is still possible) is an
essential prelude to effective symptom management.49

Questions you might ask include:

� Do you have any concerns about pain or suffering?
� When you think about the future, what do you hope

for?
� When you look ahead, what worries you the most?
� How are you coping with your illness?
� How are you feeling within yourself?
� How would you hope to be remembered?
� Is there anything in your relationships with family or

friends that needs healing?
� Do you still have important things to say to the

special people in your life?
� If you were to die soon, would there be anything left

undone in your life?
� How can I help you to deal with all that you are

going through?
� Are you a religious or a spiritual person?
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These questions may open avenues of meaningful com-
munication and lead the dying person toward resolution
of some sources of suffering at the end of life.

ASSESSMENT OF PAIN IN THE DYING IS
CRITICAL FOR SUPPORTING APPROPRIATE
TREATMENT DECISIONS

The dying person is often cognitively impaired, whether
from debility or dementia, and assessment methods must
reflect this reality as the end of life approaches. The best
way to know if a patient is in pain is to ask,50 since there are
no objective measures for pain. Even impaired individuals
can often acknowledge pain,51 but communication with the
patient may be aided by the use of pain scales that quantify
pain and provide the data for ongoing adjustments of
therapy. Hospitalized elders with mild to moderate cogni-
tive impairment can reliably report their worst and usual
pain retrospectively, though they have difficulty with ret-
rospective ratings of ‘‘least pain.’’52 That said, it is not
always necessary or possible to try to involve the critically
ill person in symptom assessment when such attempts
could cause additional pain or suffering (Figure 28.3).53

A person who cannot speak can still have pain. Signs
such as tachycardia, tachypnea, diaphoresis, and elevated
blood pressure can provide evidence of pain, but the
clinician should be aware that patients with chronic pain
frequently do not show these classic physiologic signs of
acute pain. In addition, in dying patients these signs may
reflect physiologic changes other than pain, such as
dehydration or fever, or exist as the side effects of medi-
cations used to treat other symptoms. Other signs that
may indicate pain include facial expressions such as gri-
macing, verbalization such as moaning, body movements
such as repeatedly touching a particular part of the body,
and changes in activity level.51 Direct observation of
behaviors can provide meaningful information about the
dying person’s pain experience and can be used to guide
adjustments in pain management. Pain-related behaviors
could include:

� tachycardia;
� tachypnea;
� diaphoresis;
� facial expressions/grimacing;
� verbalizations/moaning;
� changes in activity;
� irritability;
� withdrawal, sleeping;
� body movements, particularly during transfers or

movement;
� poor appetite;
� resistance to personal care.

New instruments for formal assessment of pain in cog-
nitively impaired older adults include the Checklist of

Nonverbal Pain Indicators, which measures six pain-
related behaviors.54 This instrument modified an existing
scale to eliminate items requiring ambulation, making it
potentially suitable for pain assessment at the end of life,
although it has not yet been validated in this patient
population.

Because the focus of care in the actively dying patient
centers on quality of life, patients need to have the space
and time to explore spiritual concerns, consolidate rela-
tionships, and consider meaning in their life and death.55

Good symptom control makes this type of life review and
closure possible, and adequate assessment is essential.
However, it is also important to minimize the ‘‘medica-
lization’’ of care in the actively dying in order to avoid
creating iatrogenic burdens and increasing suffering. For
example, clinicians need to make case by case decisions
about whether the benefits of performing a complete skin
examination, or asking the patient to quantify their pain
every time, outweigh the risks of what might be exces-
sively intrusive assessments for the dying person. Still,
assessment must be ongoing to avoid missing potentially
treatable causes of pain. Comprehensive assessment in
one population of 276 cancer pain patients found pre-
viously undiagnosed sources of pain in 64 percent of
patients.56

Pain in hospice patients with cancer is intimately
associated with other physical symptoms as well as with
the critical psychological tasks of the dying. This kind of
‘‘total pain’’ experience is reflected in patients’ language
and typically includes few (31 percent) of the standard
words used to describe pain found in commonly used
pain assessment tools.50 Thus the standardized assessment
tools may not fully reflect the patients’ pain experience
and might provide inadequate data for changes in treat-
ment. One study found that of all the standard descrip-
tions of pain used in assessment tools, the descriptors of
the Visual Analog Scale, ‘‘no pain’’ and ‘‘pain as bad as it
can be,’’ best reflected the language of elderly hospice
patients with cancer.50

OPIOIDS ARE THE MAINSTAY OF
PHARMACOLOGICAL TREATMENT FOR SEVERE
CANCER PAIN

After adequate and complete assessment, appropriate
pharmacological management is the mainstay for

No pain

No pain

Mild pain Moderate pain

Worst possible pain

Severe pain 

Figure 28.3 Simple pain scales. Simple assessment

instruments may be helpful when cognitive ability is impaired,

as it often is at the end of life.
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treatment of pain in the dying person.57 As in any other
clinical situation, choice of analgesics depends on the
type, etiology, and degree of pain. Mild pain may be
alleviated by paracetamol, aspirin, or nonsteroidal anti-
inflammatory drugs (NSAIDs). Moderate to severe pain
often requires opioids used in the stepwise fashion
recommended in the WHO three-step analgesic ladder.58

Retrospective studies have documented the safety and
efficacy of this approach in advanced cancer patients.5

[III], 59[III]
For pain that is poorly controlled, the opioid dose

should be rapidly titrated upward, by the subcutaneous or
intravenous route if possible, to provide the most rapid
relief. For unrelieved moderate pain, increase the dose by
25 to 50 percent; for severe pain, by 50 to 100 percent.60

Continual administration with repeated boluses and
breakthrough dosing administered by nurses skilled in
palliative care can quickly control pain. Assessments and
adjustments should be frequent enough and based on the
pharmacokinetics of the medication to ensure quick and
adequate relief. Intravenous patient-controlled analgesia
(PCA) may be useful for patients who are cognitively
intact and not too debilitated. Unfortunately, at the very
end of life, the actively dying are often too ill to properly
use PCAs.

At any time in the course of a painful illness, com-
monly held myths and fears about the dangers of opioid
use must be recognized and addressed so that patients and
their families and caregivers can accept appropriate
treatment.61 Fear of addiction, misunderstanding of tol-
erance and dependence, and worries about over-sedation
all contribute to under-treatment of pain.62 The percep-
tion that opioids will hasten death is common, but while
higher opioid doses are associated with shortened survival
in one large cohort, multivariate analysis shows that this
association does not explain the variance in time until
death.63[III] Other hospice studies do not show an
association of high-dose opioid treatment and shortened
survival.64 In fact, opioids may improve functioning as
measured by Karnofsky performance scores.65[III] Ade-
quate doses of opioids should never be withheld out of
fear of shortened survival.

Most dying patients will require long-acting opioids
for pain control, in addition to short-acting medications
for breakthrough pain. The principles of titration,
equianalgesic dosing, and opioid rotation are the same for
dying patients as for other patients in pain. Regarding
long-acting opioids, there were no significant differences
in efficacy or constipation severity among sustained-
release oxycodone, sustained-release morphine, or trans-
dermal fentanyl in one retrospective study of 12,000
terminally ill patients admitted to hospice,66[III] and
therefore no inherent reason to choose one over the
others. The transdermal route is clearly useful for patients
who cannot take oral medication. Although patches are
less easily titrated because of their extended time to
steady-state delivery, they are associated with good pain

control in the hospice or cancer pain setting.67, 68 Pure
opioid agonists have no ceiling effect. Large doses may be
needed and should never be withheld if they are necessary
for adequate pain control because they are safe and may
be necessary to be effective. Occasionally, side effects such
as nausea or myoclonus require reductions in dose or
rotation to another opioid.

Although it may be best known for its use in main-
tenance programs for heroin withdrawal, methadone has
several properties that make it a very useful opioid
analgesic for dying patients and in the hospice setting.
First, methadone has efficacy similar to morphine69[I]
but, unlike morphine, methadone is very lipophilic so it is
rapidly absorbed by multiple routes and is effective within
three minutes after absorption in the gastrointestinal
tract. Second, the long half-life of methadone permits
twice daily dosing after titration. Third, methadone is
inexpensive compared to long-acting opioid preparations
and thus offers an advantage for patients and providers.
Fourth, unlike morphine, it has no active metabolites and
so can be used in renal or hepatic failure. Finally, there is
evidence at the case history level that it causes less con-
stipation than morphine.70 Because of N-methyl-D-
aspartate receptor blockade and norepinephrine and
seratonin reuptake inhibition, methadone is theoretically
useful in neuropathic pain states. A recent Cochrane
review of eight randomized controlled trials in patients
with cancer pain found that the studies that evaluated
methadone for treatment of neuropathic pain were too
brief to accurately reflect clinical practice and therefore
concluded that there is no trial evidence to support a role
for methadone in treating neuropathic pain from can-
cer.69[I] A recent long-term case series of noncancer
patients for whom other opioids had failed suggested
that methadone can be useful in this setting and that
randomized controlled trials are indicated.71

There are potential problems with methadone that
must be addressed for safe use in dying patients. The
association with heroin withdrawal programs may make it
unacceptable to some patients and families without ade-
quate counseling. The prolonged elimination half-life
makes quick titration impossible and increases risk of
overdosing. Converting doses from other opioids is
complex because of patient variability in pharmacoki-
netics, again predisposing to toxicities common to most
opioids, including sedation and respiratory depression.72

Methadone can also produce local erythema and
induration when given subcutaneously.73 Nevertheless, it
can be a useful medication in this setting as well as for
opioid rotation and possibly for neuropathic pain.74

TREATMENT CHOICES FOR PAIN IN THE DYING
ADULT ARE DIVERSE

As with treating any chronic pain, long-acting formula-
tions are preferred. Breakthrough doses must be
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available75 and ongoing pain assessment pursued because
pain in the dying person, and cancer pain in particular, is
usually progressive due to advancing inanition or to
tumor growth into bone, nerves, or viscera. The oral
route is preferred as long as the dying person can swallow
safely. In the terminal stages, decreased gut motility,
vomiting, or bowel obstruction can make absorption of
all oral medication unreliable. High-dose therapy may
impose an unacceptable ‘‘pill burden.’’ Intravenous or
subcutaneous administration,76, 77 although there is some
discomfort involved, offers the considerable advantages of
prompt analgesia and facilitated titration. Whatever the
initial route, when pain control is achieved, an alternate
medication route can be selected that is appropriate to the
patient’s progressive clinical course. At the very end of life
when patients can no longer take oral medications, sub-
cutaneous, intravenous, transdermal, and rectal routes are
most useful. Intramuscular injection is painful and not
indicated in the dying. Rectal administration is under-
utilized78 but may be unacceptable to some patients or
family members unused to such intimate forms of care-
giving. The rectal route is useful in the dying, because
some oral medications can be delivered rectally in lubri-
cated gelatin capsules, although absorption can be vari-
able. Polypharmacy is almost universal and is appropriate,
both because there are often multiple etiologies of pain
and because different pharmacological mechanisms can
work synergistically. Useful adjuvants may include mul-
tiple analgesics such as opioids, acetaminophen, salicy-
lates, and NSAIDs; antidepressants; anticonvulsants;
sedatives; anxiolytics; bisphosphonates for pain from
bony metastases; antibiotics for relief of pain from closed
space infections, such as sinusitis; and corticosteroids.
Case studies have suggested a role for low-dose intrave-
nous ketamine79[V] and intravenous lidocaine80[V] for
intractable pain at the end of life. Furthermore, addition
of adjuvant medications may be needed in order to
decrease the dose of opioid in the setting of intolerable
side effects.

Corticosteroids are useful for a number of pain con-
ditions at the end of life. They are anti-inflammatory,
provide resistance to stressors, and affect fluid balance.81

Corticosteroids are frequently used at the end of life for
spinal cord compression and cerebral edema. They are
also useful for pain, particularly where there is tissue
damage or compression, as in metastatic bone pain or
nerve infiltration, and can improve appetite and mood.82

[V], 83[V] A Cochrane review of three unpublished ran-
domized, double-blind, placebo-controlled trials and
seven prospective and retrospective studies revealed a
trend for resolution of malignant bowel obstruction and
no difference in survival data with corticosteroid use.84[I]
Unfortunately, there are no high quality trials of corti-
costeroids for treatment of pain in the dying, and use is
empirical. Dexamethasone (4–8mg/day) is useful because
it can be given by mouth, intravenously, subcutaneously,
or by rectum. Corticosteroids are usually given for short

courses, even in large doses, without difficulty in the
dying due to the typical short duration of usage, but if
adverse effects arise, such as stomach pain, or steroid-
induced psychosis, they should be quickly tapered or
simply stopped.

Managing symptoms other than pain is essential for
adequate pain control. A challenging aspect of care of the
dying is that the moribund patient may not be able to
verbalize these sensations. Dyspnea, anxiety, fatigue,
vomiting, and myoclonic jerking can all exacerbate pain.
Urinary retention, dry mouth, and nausea can become
painful, and one must have a high index of suspicion for
these etiologies of worsened pain. One management
strategy, for example, is to use a Foley catheter in the
setting of retention. Such an intervention will likely be
acceptable to most patients if the benefits are explained.
Fever can also be uncomfortable and paracetamol can be
appropriately used, orally or as a suppository, to suppress
fever in the actively dying. Because it can be administered
intramuscularly or intravenously, the NSAID ketorolac
may be useful for fever unresponsive to paracetamol.

There is no a priori reason not to use other modalities
such as intrathecal,85 epidural86 or peripheral nerve
blocks, radiation,87 or chemotherapy for palliative intent
if the expected lifespan is enough to justify the discomfort
of the intervention. However, many patients feel the
burdens of these treatments outweigh the benefits. One
advantage of these modalities is that by allowing for
reduced systemic doses of opioids, they can help relieve
intolerable side effects from high-dose opioids, such as
constipation or sedation. When considering such inter-
ventions, consultation with an anesthesiologist or pain
medicine specialist with expertise in these modalities can
be helpful. In general, these interventions are used earlier
in the course of illness.

Nonpharmacological, complementary, or alternative
treatments such as acupuncture, transcutaneous electrical
nerve stimulation, massage, group or brief psychotherapy,
herbal preparations, and music therapy may be helpful in
subsets of patients.88[V], 89[III], 90[I], 91[II] Simple
cutaneous techniques such as superficial massage, pro-
viding heat or cool stimuli, and gentle movement can be
taught to family caregivers, providing an adjunct to
pharmacological control of pain and encouraging the
active participation of family in terminal care.92[V]

The clinician should remain alert for adverse effects of
treatment. Elderly patients in particular are at increased
risk for medication side effects.93 For example, the anti-
inflammatory properties of aspirin and NSAIDs provide
primary or adjunctive help for the pain of bony metas-
tases. However, these drugs can precipitate an exacerba-
tion of congestive heart failure by causing renally
mediated fluid retention, so should be used with care in
patients with heart disease.94 At stable doses, most side
effects of opioids resolve within a week, but patients do
not become tolerant to the constipating effects of
opioids.95 Both a stool softener and a stimulant laxative
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must be provided to prevent constipation, and the doses
titrated to produce regular soft stools. One caveat is that
in the last hours to days of life it may not make sense to
continue to promote daily bowel movements, especially if
the patient is not eating. Dehydration and renal failure are
common at the end of life and caution is necessary with
certain opioids in this setting, such as morphine, codeine,
and tramadol. Pethidine (meperidine), because of its
short half-life requiring frequent dosing and the presence
of active metabolites, should never be used for chronic
pain. Methadone, fentanyl, and hydrocodone, because
they do not have active metabolites, do not produce
cumulative toxicity in renal failure. Oxycodone should be
used with caution in renal failure. Opioid toxicities in
terminal cancer patients may yield to opioid rotation, as
shown by one study in which pain scores improved at less
than equianalgesic doses after rotation.96

SUMMARY

Pain is a common and feared symptom in the dying
person. It is important to recognize that in the dying
person pain may arise not only from physiologic causes
but also from emotional, psychological, and spiritual
causes, and thus the total treatment of pain requires a
comprehensive assessment of the sources of pain and
treatment directed at all etiologies. Often in the dying
person such treatment requires the involvement of a team
of clinicians with expertise in addressing the myriad
issues and sources of pain and suffering experienced by
the dying person in addition to physical pain. Palliative
care teams can be especially helpful to the dying person,
their family, and their clinicians. The care of the dying
poses certain challenges in addition to multiple sources of
pain. Very often the dying person is not able to com-
municate, making pain assessment difficult. Furthermore,
patients who are dying may no longer wish to pursue
investigations of the physiologic sources of pain and
simply want pain control. Finally, the presence of many
other symptoms such as dyspnea, fatigue, nausea, and
others can contribute to pain and suffering and require
treatment. Fortunately, there are many effective medica-
tions to relieve pain in the dying person and there is
always more one can do to treat pain and other symptoms
at the end of life, relieve suffering, and promote comfort
and dignity. The skillful clinician may derive enormous
personal satisfaction from helping patients and their
families at this important time of life.
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KEY LEARNING POINTS

� Surgery, chemotherapy, and radiotherapy can cause

chronic pain in cancer survivors that has detrimental

effects on function and quality of life.
� Pain in cancer survivors is underrecognized and

undertreated.
� The adverse symptoms of chemotherapy-induced

peripheral neuropathy (CIPN) can be dose limiting or

even stop treatment.
� Most CIPN presents as a length-dependent, symmetrical

sensory neuropathy in a ‘‘stocking-glove’’ distribution

after cumulative chemotherapy.
� Management of CIPN is compromised by a lack of

standardization of assessment and a paucity of research

into preventative and treatment strategies.

� Postbreast cancer surgery pain (PBCSP) exemplifies the

problem of chronic pain following cancer surgery.
� Incidence of PBCSP could be reduced by recognition and

reduction of remediable risk factors.
� Although less common due to refinement of

radiotherapy, radiation-induced neuropathy remains a

debilitating and problematic pain to treat.
� More research is required into the specific neuropathic

pain of these examples of pain in cancer survivors,

since current management is extrapolated from existing

neuropathic pain treatments.

INTRODUCTION

Patients with cancer can experience pain from a number
of sources:

� the cancer itself by direct tumor involvement with
bone, soft tissues, viscera, and nerves;

� incidental noncancer pain that may be problematic
and impact significantly on quality of life;

� pain associated with cancer treatment.

Surgery, radiotherapy, and chemotherapy form the basis
of treatment of most cancers and are associated with
persistent pain that may be difficult to treat long after the
cancer is in remission or cured. This problem is likely to
grow due to increasing cancer survival rates.1 Pain has

added significance since persistence or return of pain after
apparent treatment often provokes the patient to assume
cancer recurrence.2 This chapter will focus on pain
associated with surgery, radiotherapy, and chemotherapy.

CHEMOTHERAPY-INDUCED NEUROPATHIC
PAIN

Presentation and mechanisms of
chemotherapy-induced peripheral neuropathy

Many antineoplastic chemotherapies are neurotoxic
(Box 29.1). Peripheral neuropathy can lead to significant



functional impairment. Neurotoxicity may be dose lim-
iting or even warrant the cessation of treatment, poten-
tially jeopardizing optimal treatment.3 Although
chemotoxicity can affect the central nervous system,
peripheral neuropathy is most prevalent affecting from 10
up to 100 percent of patients depending on patient fac-
tors, chemotherapeutic agent, and dose.4, 5 Longer dura-
tion of therapy and higher cumulative dose increases the
risk of neuropathy. Preexisting neuropathy from previous
chemotherapy or of other etiologies, such as diabetes,
increases risk of further peripheral neurotoxicity and
pain. Chemotherapy-induced peripheral neuropathy
(CIPN) also impacts negatively on quality of life measures
and activities of daily living in a population that may
have thought these aspects would improve after success-
ful cancer treatment. As with other chronic pain in
cancer survivors, symptoms of CIPN and pain are
underreported.6 This is compounded by the hetero-
genicity of scoring and diagnostic criteria and limited
effective treatment and preventative strategies.

Chemotherapeutic agents act by different mechanisms,
yet there is a remarkable similarity in the patterns of
CIPN (Box 29.2). Most CIPNs are predominantly sen-
sory, although motor systems may be affected at a sub-
clinical level. The distribution of pain and sensory
dysfunction is symmetrical, principally in the ‘‘stock-
ing–glove’’ distribution indicative of ‘‘length dependence.’’
The final common mechanism of chemotherapy-induced
neuropathy is interference with microtubule-mediated
axonal transport.7, 8 Distal parts of long nerves in the

limbs are susceptible due to lack of nutrient transport and
are therefore preferentially affected. However, animal
models of CIPN propose biochemical alterations in nerve
function are central to pain and hyperalgesia rather than
gross anatomical damage. Clinical observation of rapidly
induced CIPN could be explained by chemotherapy-
induced degeneration of receptor terminals in skin and
increases in perineural proinflammatory cytokines.4

Alterations in neuronal excitability may also be involved
in pain generation.9 Other pathologies, such as mito-
chondrial abnormality, may be involved.10 Nevertheless,
combination neurotoxic chemotherapies increase the risk
of neuropathy, as would be expected by a functional or
anatomical common final pathway. Other mechanisms of
damage include axonal Wallerian degeneration,11 direct
injury to dorsal root ganglion (DRGs) cells,12 and,
infrequently, demyelination.13

AXONOPATHY AND NEURONOPATHY

Axonal and DRG damage are termed axonopathy and
neuronopathy, respectively.7 A neuronopathy is less
common, usually occurs after higher doses of taxanes and
platins,8, 14 and involves a more rapid (hours to days)
development of symmetrical length-dependent sensory
peripheral neuropathy. The symptoms are constant, per-
sistent, and more often involve loss of deep tendon
reflexes.7 Axonopathies present more insidiously, gradu-
ally increasing in severity after multiple chemotherapy
treatments. Lower limbs are affected before the upper
limbs but in the same length-dependent ‘‘stocking–glove’’
distribution. Although clinical presentation may fluc-
tuate, continuing neurotoxic chemotherapy increases
damage whilst stopping treatment may allow recovery.

Box 29.1 Selection of chemotherapuetic
agents associated with sensory peripheral
neuropathy

� Platinum analogs�

– cisplatin
– carboplatin
– oxaliplatin

� Vinca alkaloids�
– vincristine
– vinblastine

� Taxanes�

– paclitaxel
– docetaxel

� Thalidomide�
� Bortezomib�
� Doxorubicin
� Etoposide
� Gemcitabine
� Ifosfamide
� Interferon-a
�Higher risk agents

Box 29.2 Diagnostic features of CIPN

� Length dependency
– Distal parts of limb long nerves affected

(‘‘stocking-glove distribution’’)
� Symmetrical symptoms

– Onset temporally related to administration of
neurotoxic chemotherapy

– Onset can be rapid, delayed or after cessation
of treatment (‘‘coasting’’)

� Signs and symptoms of neurosensory
dysfunction
– Including paresthesias and pain

� Sparing of motor function compared to sensory
symptoms

N.B. Presentation of oxaliplatin CIPN may be different. Repro-
duced with permission from Hausheer et al.7
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Occasionally, ‘‘coasting’’ occurs whereby symptoms
continue to deteriorate after cessation of treatment.15

Assessment of CIPN

THE ROLE OF QUANTITATIVE SENSORY TESTING

Although clinical presentation may be similar with dif-
ferent chemotherapies, quantitative sensory testing (QST)
exposes variations in sensory abnormalities.4, 16 For
example, cisplatin- and vincristine-induced CIPN reveal
elevated cold pain threshold, whilst paclitaxel patients
report burning sensation with cold stimulus.4 However,
QST findings do not consistently reflect clinical symp-
toms, nor correlate with cumulative dose of chemother-
apy, nor is there evidence to suggest that QST identifies
CIPN earlier than clinical history and examination.17, 18

However, the addition of assessment of vibration sense
may facilitate CIPN diagnosis and surveillance, such as is
encompassed in the total neuropathy score.19, 20

CIPN ASSESSMENT

The numerous and disparate grading scales for CIPN
hinder obfuscate clear diagnostic and comparable data.
Several scales including the World Health Organization
(WHO),21 Eastern Cooperative Oncology Group
(ECOG),22 and National Cancer Institute common toxi-
city criteria (NCIC-CTC)23 range from 0 to 4 and include
subjective and objective measures (Table 29.1). These are
predominantly clinician based and are not relevant to all
CIPN. Comparison of these scales exposes large dis-
crepancies in interobserver assessment, especially where

interpretation of subjective parameters is required.24

Realization that patient-centered terms such as ‘‘intoler-
able’’ and ‘‘disabling’’ would be better quantified by
patients and that function and quality of life issues are
paramount, has led to the development of more patient-
based evaluation.7, 25 Investigators of other neuropathic
pains have attempted to standardize assessment,26 yet
currently there is no accepted valid and reliable scale that
encompasses the combination of clinician and patient
appraisal, subjective and objective assessment, and func-
tion and quality of life issues. The deficiency of a unifying
scale also impairs the ability to assess recovery and natural
history of CIPN.

CIPN for selected specific agents

PLATINUM-BASED CHEMOTHERAPY

Cisplatin, carboplatin, and oxaliplatin are chemother-
apeutic agents that act by damaging DNA. They differ in
the incidence of CIPN, probably due to pharmacokinetic
factors.20 Cisplatin causes axonopathy after cumulative
dosing, predominantly affects large fibers and exhibits
‘‘coasting’’ after cessation of treatment.27, 28 ‘‘Coasting’’
may be related to persistence of cisplatin in DRGs.3

Resolution of symptoms (in approximately 80 percent)
may take months or years, though permanent objective
signs can remain. The clinical presentation and incidence
of CIPN are similar after carboplatin.29 Oxaliplatin is
more likely to cause acute self-limiting neurotoxicity, but
affects hands, feet, and perioral regions and is aggravated
by cold.30 However, it may also induce a longer duration,
cumulative CIPN.30, 31

Table 29.1 Grading of CIPN.

Scale Grade 0 Grade 1 Grade 2 Grade 3 Grade 4

WHO21 None Paresthesias and/or

decreased tendon

reflexes

Severe paresthesias and/or

mild weakness

Intolerable paresthesias

and/or motor loss

Paralysis

ECOG22 None Decreased tendon reflexes,

mild paresthesias, mild

constipation

Absent deep tendon

reflexes, severe

constipation, mild

weakness

Disabling sensory loss,

severe peripheral

neuropathic pain,

severe weakness,

bladder disfunction

Respiratory dysfunction,

secondary to

weakness, paralysis

confining patient to

bed/wheelchair

NCIC-CTC23 None Loss or deep tendon

reflexes or paresthesias

(including tingling) but

not interfering with

function

Mild/moderate objective

sensory loss or

paresthesia (including

tingling) interfering

with function, but not

interfering with

activities of daily living

Sensory loss or paresthesia

interfering with

activities of daily living

Permanent sensory loss

that interferes with

function

After Quasthoff and Hartung.3
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TAXANES

Paclitaxel and docetaxel act by increasing aggregation of
microtubules, although the mechanism of neurotoxicty
may also involve changes in membrane excitability.
Paclitaxel CIPN is cumulative, dose-dependent and
often dose-limiting, especially in conjunction with other
CIPN-inducing agents.19 Paclitaxel induces symptoms
typical of a length-dependent, symmetrical sensory axo-
nopathy that start within days of treatment, increasing in
incidence with subsequent cycles and may exhibit ‘‘coast-
ing.’’11 Weekly compared to three-weekly dosing schedules
and more rapid infusion are associated with a higher
incidence of CIPN, possibly due to less interdose recovery
time and higher peak dose.7, 32 The supposition that the
vehicle Cremaphor EL (polyoxyethylated castor oil) gen-
erates CIPN rather than paclitaxel is unfounded.7 Docetaxel
induces clinically identical CIPN, but is less neurotoxic than
paclitaxel as demonstrated in combination with carboplatin
for ovarian cancer after six three-weekly cycles.33

BORTEZOMIB

Bortezomib is a proteasome inhibitor used for the
treatment of several malignancies and is licensed for
relapsed multiple myeloma. Bortezomib causes axono-
pathy.34 In a randomized trial (APEX), 36 percent of
patients developed bortezomib-induced CIPN and 8
percent discontinued treatment because of CIPN.35 Evi-
dence of preexisting peripheral neuropathy was present
in 69 percent at baseline and was a risk factor for severe
neuropathy.34, 35, 36 Fifty-one percent with grade 2 CIPN
or above improved with a median time of 107 days.35

Another controlled trial identified cumulative, dose-
related sensory neuropathy as the most important
adverse event.37 Here, 12 percent required dose reduction
and cessation of treatment in 4 percent, although the
majority experienced some improvement of CIPN
symptoms.37 The timeline of clinical progression or
resolution is still unclear, but 71 percent of the patients
that developed CIPN improved after 1 to 529 days.36

THALIDOMIDE

Thalidomide is also used for refractory multiple mye-
loma and may act by tumor necrosis factor modulation.
It causes distal axonal degeneration presenting with the
familiar constellation of symptoms of symmetrical,
length-dependent sensory neuropathy.38 In contrast to
other CIPN there is no clear cumulative dose–response
and symptoms may occur after brief or extended therapy
or present well after cessation of treatment.39 Over a
two-year period, 50 percent of patients receiving thali-
domide exhibited evidence of CIPN which was propor-
tional to daily dose rather than duration of treatment.40

Thalidomide-induced CIPN is common, often dose
limiting, and is less likely to recover.41

Prevention and treatment of CIPN

PREVENTION

Amifostine has proven efficacy as a cytoprotective agent
against many chemotherapies in animal models. However,
amifostine only achieved nonsignificant reduction of
cisplatin-induced neuropathy, and had no effect on
paclitaxel-induced neuropathy but caused frequent side
effects.8, 14 Accordingly, the American Society of Clinical
Oncology does not support its use.42 The nonessential
amino acid glutamine has been shown to reduce painful
high dose paclitaxel-induced neuropathy, albeit in a trial
without blinding, randomization, or placebo.43 Inexpen-
sive and with possible sensitization of tumor to
chemotherapy qualities, glutamine warrants further
investigation.44 Glutathione protects against oxidative
damage and in several underpowered trials prevented
CIPN activity, especially after oxaliplatin.14 Acetyl-L-car-
nitine is another agent that has shown neuroprotective
promise.45 More data are required to identify a pre-
ventative treatment for CIPN without affecting anticancer
efficacy and without appreciable adverse effects.

TREATMENT

Patient education and nonpharmacological interventions
are important elements of CIPN treatment. Few studies
have specifically examined pharmacological treatments
for CIPN and most of the available data are gleaned from
neuropathic pain studies where postherpetic neuralgia
and diabetic neuropathy are overrepresented.46 Extra-
polation would suggest treating painful CIPN as other
neuropathic pain using evidence-based guidelines.46, 47

However, CIPN and neuropathies of disparate etiologies
may be mechanistically distinct and the extrapolation
should be made cautiously. Indeed, in a recent rando-
mized, crossover, controlled trial, gabapentin had no
significant effect on painful or sensory symptoms of
CIPN48 nor did it reduce oxaliplatin-induced CIPN in
patients treated for colorectal cancer.49 Experimental
revelation of mechanistic details of CIPN may allow
development of novel treatments.

PAIN AFTER CANCER SURGERY

Chronic pain following surgery is a major cause of pain
morbidity. Surgery was recognized as a causative factor in
20 percent of patients attending chronic pain clinics.50

Chronic pain is more common after breast surgery for
cancer than breast surgery for benign conditions.51 Inci-
dence of chronic pain after breast cancer surgery varies
from 4–6 percent52 to 25 percent,53 and up to 52 per-
cent.54 The variation in prevalence may reflect changing
patterns of surgical procedure and the disparity of
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classification of pain syndromes. For example, to label
chronic pain after breast conserving surgery, ‘‘post-
mastectomy pain’’ is misleading. The use of the term
‘‘postbreast cancer surgery pain’’ (PBCSP) encompasses
and consolidates the myriad of existing terms.

Not all local pain following breast surgery will neces-
sarily be related to the surgery per se.55 For example, the
fear of pain can result in immobility leading to secondary
shoulder pain.52 Similar to other pains in cancer survi-
vors, PBCSP is underreported and underestimated by
clinicians.56 Patients may be unwilling to report pain that
they believe indicates recurrence, or reluctant to complain
about a symptom perceived to be less important than life-
threatening disease.57

Etiology and classification

Pain can be experienced in the scar, chest wall, arm, or in
the breast itself after mastectomy or breast conserving
surgery. The pain is often associated with sensory dis-
turbance,53 and the predominant etiology of PBCSP is
injury to peripheral nerve fibers.58 This is consistent with
observations of spontaneous pain, allodynia, and sensory
loss and it is likely the mechanisms of peripheral and
central sensitization following nerve injury are involved.59

A number of breast surgery-related pain syndromes have
been coined based on pain character, location, and timing
postsurgery. Pain can occur after mastectomy, lumpect-
omy with or without axillary dissection and with or
without radiotherapy or chemotherapy.60

A classification of neuropathic pain following breast
surgery has been proposed delineated by mechanism,
epidemiology, and treatment: phantom breast pain,
intercostobrachial neuralgia, neuroma pain, and
‘‘other.’’61 Although these terms identify specific subsets,
diagnosis of neuropathic pain by putative mechanism is
problematic in the clinical setting. Furthermore, at pre-
sent the evidence for treatment of neuropathic pain does
not support the use of specific agents for any of the four
mechanistically different groups.

Risk factors

Various authors have stressed the need to recognize risk
factors in order to prevent chronic pain following breast
cancer surgery. Several factors have been identified but
not all studies have demonstrated their association with
chronic pain. Younger patients are more likely to com-
plain of PBCSP.57, 62, 63, 64, 65, 66 A retrospective survey
identified 65 percent of patients aged 30–49 who reported
‘‘postmastectomy pain syndrome’’ compared to 26 per-
cent in those over 70 years.57 However, other retrospective
surveys of breast cancer survivors have not recognized age
as a risk factor.52, 60 Anxiety and depression have been
suggested as risk factors for PBCSP and are more

prevalent in younger patients.63, 66, 67 Younger age is
associated with more aggressive disease and treatment,
including radiotherapy and chemotherapy, which may
contribute to the development of chronic pain.63 These
interventions cause nerve damage, increase vulnerability
to surgical insult, and therefore neuropathic pain. Indeed,
several studies have demonstrated an association of che-
motherapy and radiotherapy with the development of
PBCSP53, 66, 68, 69 and with the severity of that pain.64

However, not only have some workers failed to confirm
this association,60, 65 but the interdependence of treat-
ment modality with age makes it difficult to ascribe
chemotherapy and radiotherapy as independent risk
factors.57

Surgical factors

INTERCOSTOBRACHIAL NEURALGIA AND AXILLARY
DISSECTION

Damage and dysfunction in the intercostobrachial nerve
(ICBN) has been proposed as a contributing or principal
etiology of PBCSP.55, 70 However, although the anatomy
of the ICBN is varied, PBCSP after surgery remote from
the axilla is unlikely to be ICBN dysfunction. Never-
theless, three months after preservation of ICBN during
axillary dissection, 61 percent of patients had no pain
symptoms, compared to 29 percent where the nerve had
been sacrificed.71[III] Although sensory disturbances were
increased after ICBN severance, less pain in the nerve
preservation group was only evident at time of discharge
and not at three months.72[III] However, here the ICBN
was only spared in 65 percent of the preservation group,
occasionally cut to achieve adequate surgical access.72[III]
Pain was reported by 59 percent of patients with ICBN
transection 30 months or more after axillary surgery
compared to 31 percent when the nerve was spared,73[III]
yet a similar trial showed no advantage of ICBN pre-
servation three years after axillary surgery.74[II] Other
studies have failed to identify axillary dissection as a
conclusive risk factor for pain.75 The observation of 30
percent developing pain with ICBN preservation, and 30
percent not developing pain after ICBN section requires
additional explanatory mechanisms. Nevertheless, axillary
surgery may contribute to PBCSP65 and ICBN preserva-
tion is a pragmatic surgical technique that could help
reduce short- and long-term pain. Sentinel node biopsy is
less likely to threaten the ICPN and is associated with less
pain than axillary dissection.76

CONSERVING AND RADICAL SURGERY – THE INFLUENCE OF
ACUTE PAIN

Does conserving compared to more radical surgery, such
as mastectomy, or reconstructive surgery influence the
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development of chronic pain? Surgical factors are inter-
related with intensity of acute pain previously identified
as a risk factor in other postsurgical chronic pains.50, 58

Indeed, in a retrospective survey of 509 patients 10–58
months after breast cancer surgery, acute postoperative
pain and type of surgery were identified as pivotal to
chronic pain development.68 More invasive surgery
results in greater acute pain and pain at 30 days postbreast
cancer surgery.63 Chronic pain at one year was less in
patients treated in a unit more experienced in breast
cancer surgery and who were more likely to have breast
conserving surgery.77[III] Recall of more severe acute
postoperative pain correlated with chronic pain,77[III]
although patients with chronic pain may overestimate the
memory of acute pain.78 However, a prospective study
not reliant upon recall linked acute postoperative pain
intensity with intensity of chronic pain.64 Nevertheless,
others have found chronic pain unrelated to invasiveness
of breast surgery2 and some even identified increased
chronic pain after conservative compared to radical breast
surgery.65, 67 Indeed, conservative breast surgery is asso-
ciated with a 40 percent incidence of chronic PBCSP.79

Increased likelihood of adjuvant radiotherapy after con-
servative surgery may negate any potential benefits of
conservative surgery. Severity of acute pain may be the
delineating factor and not type of surgery per se.

The influence of acute postoperative pain in the gen-
esis of chronic pain is compatible with mechanisms of
peripheral afferent input driving central sensitization. The
association of surgical complications with chronic pain
may be pain related.53 Sensory testing on patients with
PBCSP revealed results consistent with central sensitiza-
tion and ongoing peripheral input to the spinal cord.80

Therefore, control of acute pain should be an effective
prevention strategy. Local anesthetic paravertebral
blockade not only reduced postoperative pain after breast
cancer surgery,81[II] but reduced pain one year later.82

[III] Patients who had received patient-controlled
analgesia (PCA) following mastectomy had significantly
lower acute pain scores and reported less persistent pain
four years later.75

RECONSTRUCTION

Implant reconstruction has been implicated as a risk
factor for postsurgical chronic pain in cancer patients as
well as use of implants in nonmalignant surgery.51 There
are few data concerning chronic pain after reconstruc-
tions using latissimus dorsi flaps, transverse rectus
abdominis muscle (TRAM), or deep inferior epigastic
perforator (DIEP) free flaps which are frequently used for
breast reconstruction. DIEP flap reconstructions may
provoke less postoperative pain than latissimus dorsi flaps
and perhaps be associated with less chronic pain.83

Although the evidence is not conclusive, identification of
risk factors could facilitate the prevention and treatment
of PBCSP and at least increase awareness of a chronic pain

that is highly prevalent and underdiagnosed. Some factors
such as age are intransigent, and therefore efforts should
be concentrated on remedial factors such as ensuring
good postoperative pain control and allaying preoperative
anxiety.

Phantom breast pain

Phantom breast sensations and pain occur frequently
postmastectomy although less commonly than phantom
limb phenomena.84, 85 A lesser cortical representation of
the breast has been postulated to account for these
observations.86 Reported prevalence ranges from more
than 60 to 15 percent for sensation and from 0 to 44
percent for phantom pain.85 In contrast to phantom limb
pain, phantom breast pain may have a delayed onset and
tends to remain constant in intensity rather than decrease
over time.86, 87 Phantom mastectomy pain may be
mechanistically related to phantom limb pain whereby
somatosensory cortical reorganization is driven by pre-
operative pain88 and perioperative pain may also be a risk
factor for phantom breast pain.86, 87 Other studies have
not supported this notion.84 Potential risk factors such as
radiotherapy, chemotherapy, and reconstruction also do
not seem to influence the development of phantom breast
pain.84

Treatment of PBCSP

Not only is PBCSP underreported, but there is evidence to
suggest it is also poorly treated.52 PBCSP has a negative
impact on quality of life. Pain was reported as being more
detrimental to quality of life measures than perceived
disfigurement.89 Even when disfigurement is reduced by
conservative surgery, pain adversely affects quality of life
more than the benefit of improved body image.79 Non-
pharmacological and psychological therapies may be of
value, including pain management programs.90 However,
relatively few patients with PBCSP use analgesic medi-
cines.51, 52, 65 Only 29 percent of patients with PBCSP
received prescribed therapy, and only 44 percent obtained
relief.52 Qualitative surveys imply this may be due to a
reluctance to take ineffective medication that causes side
effects, and development of pain coping strategies.2, 62

Practitioner unfamiliarity and lack of knowledge of PBCSP
as a neuropathic pain state could explain the absence of
antineuropathic agents in patients treatments.52

There is a paucity of controlled trials of treatments for
PBCSP. Although the burning sensation of capsaicin may
have compromised blinding, a small randomized trial
using 0.075 percent capsaicin cream showed 62 percent
achieved at least 50 percent pain relief.91[II] Amitriptyline
reduced pain intensity in 8 out of 15 patients with neu-
ropathic pain after breast cancer surgery in a randomized,
double-blind crossover study.92[II] However, analysis was
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not on an intention to treat basis since four patients who
withdrew due to adverse effects were not included.92[II]
Similar criticism could be levied at a methodologically
comparable study using venlafaxine to treat PBCSP.93[II]
There was no effect on average daily pain intensity and
although the secondary outcomes of average pain relief
and maximum pain intensity were reduced by venlafax-
ine, 2 of the 15 patients withdrew (one because of side
effects), and 2 of the remaining 13 could not tolerate the
higher 75mg dose.93[II] In a separate study, venlafaxine
given a day before and two weeks after breast cancer
surgery reduced pain scores on movement and specifically
pain in the axilla, chest wall, and arm, six months later.94

[II] A multimodal approach including gabapentin
reduced pain in the postoperative period and at three and
six months.95[II] Perioperative application of topical local
anesthetic (EMLA) did not alter acute pain scores yet
reduced PBCSP at three months.96[II]

Analogous to the paucity of CIPN treatment data,
PBCSP is not well represented in the neuropathic pain
evidence-base. A similar extrapolation has to be made
that disregards the disparity of etiologically distinct neu-
ropathic pain states. Further controlled trials are required.
However, it is important to avoid the perpetuation of the
continuing reluctance to consider opioid medication in
the treatment of neuropathic pain when the evidence of
efficacy is well established.97[I]

RADIOTHERAPY-INDUCED PAIN

Physical nature of radiotherapy

Radiotherapy is frequently used for many cancer treat-
ments, both as primary treatment and as an adjunct,
with chemotherapy and surgery. Ionizing radiation is
thought to create free radicals that interfere with nuclear
function and induce cell death. Radiotherapy is focused
onto tumor to reduce the potential for damage to nor-
mal tissues. Ionizing radiation can lead to many poten-
tial complications depending on the site of application
and susceptible normal tissues which are exposed, such
as skin and mucous membranes. Some radiation damage
results in well-described pain syndromes such as radio-
therapy for bowel cancer, which is associated with later
development of abdominal pain and intestinal obstruc-
tion.98 Pelvic radiotherapy for carcinoma of the endo-
metrium and cervix is also implicated in long-term
chronic pain.99 The deleterious effects of these pains are
reflected in the global reduction in of quality of life
measures.99

Brachial plexus neuropathy

Radiotherapy adversely affects nerve function acutely and
in the long term. Brachial plexus neuropathy (BPN) is

well characterized.100 This may develop decades after the
radiotherapy and is secondary to slowly developing
fibrosis following endarteritis obliterans after slow
depletion of proliferating cells.101, 102 In the 1960s, the
developing use of breast conserving strategies and higher
energy radiation directed below the skin reduced dose-
limiting skin damage but led to higher total doses and
greater risk of plexopathy.103 Dose rationalization,
sophistication of administration, and fractionation of
radiotherapy treatments have reduced BPN since repeated
smaller doses of radiation are less damaging than larger
fractions for a given total dose.104 Increased incidence of
BPN from patients treated in the 1960s was clearly asso-
ciated with larger fractions.105 A recent review of hypo-
fractionated adjuvant radiotherapy for breast cancer
identified BPN prevalence of 1.7 to 73 percent after
fractions of 2.2 to 4.58Gy and total doses between 43.5
and 60Gy.106 Fractions of 2.2 to 2.5 Gy and total doses
between 34 and 40Gy were associated with less than 1
percent prevalence of BPN.106 Some studies have sug-
gested an increased incidence with chemotherapy, and
that BPN occurs in younger patients.107

Rarely, BPN occurs concomitantly or soon after
radiotherapy,108 yet most radiation-induced plexopathy
occurs more than six months after treatment. Higher
doses have a reduced latency for BPN.106 Progressive
forelimb weakness characterizes this plexopathy with
variable deficits of sensation and pain. Pain is much more
common in tumor-related plexopathy,102, 109 although
pain has been described as anything from a rare symp-
tom110 to almost a universal one in radiation-induced
BPN.111

Other features that may identify radiation-induced
neuropathy compared to tumor-related neuropathy are:

� initial involvement of upper plexus divisions;
� slow progression;
� long duration.102

Examination of 100 patients with BPN identified 78
as being caused by tumor and 22 secondary to radio-
therapy.109 The lower trunk (C7–8, T1) was involved in 72
percent of the tumor-induced BPN whilst 78 percent of
radiotherapy-induced BPN involved the upper trunk
(C5–6).109 In collusion with clinical symptoms and signs,
investigations such as magnetic resonance imaging (MRI)
can aid in correct diagnosis of the plexopathy.112[II]

The risk of radiation BPN increases with time. Fol-
lowing a total of 60Gy supraclavicular lymph node irra-
diation, the frequency severe plexopathy was present in 2
percent after 5 years, 5.5 percent after 10 years, 11.8
percent after 15 years, and 19.1 percent after 19 years.113

Moreover, the increasing incidence was due to patients
presenting initially with lower grade plexopathy progres-
sing in severity.113 Indeed, patients apparently problem
free at five years still have an appreciable risk of late
plexopathy complications.105
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Treatment of radiation-induced BPN

Modulation of radiotherapy regimes forms the mainstay
of preventative strategies. Hyperbaric oxygen treatment
failed to prevent or slow the progression of BPN.114

There is a paucity of data concerning the treatment of
painful BPN. As for other neuropathic pain, extrapolation
of evidence from postherpetic neuralgia and diabetic
neuropathy trials guides pharmacological treatment. The
use of ‘‘antineuropathic’’ medications and opioids have
been suggested.115 At a median follow-up time of 9.5 years,
17 out of 33 patients with radiation-induced BPN were
receiving long-term morphine for pain.111 Surgical tech-
niques have also been used, such as covering the plexus
with myocutaneous flaps116 and percutaneous cervical
cordotomy.117 Although cordotomy has an evidence-base
in treatment of tumor-related pain (e.g. mesothelioma118

and breast cancer119), its role in radiation-induced BPN is
unclear. When present, pain not only infers the anxiety of
tumor recurrence but is often refractory to treatment. A
multidisciplinary, multimodal approach is often required.
Pain can also contribute to the resentment felt by some to
the damaging effects of their radiotherapy. Pressure groups
such as Radiotherapy Action Group Exposure (RAGE)
serve as a reminder of the need for regular appraisal and
refinement of potentially damaging treatments.110, 120

CONCLUSION

Surgery, chemotherapy, and radiotherapy all cause
chronic pain problems that have a major negative impact
on quality of life and are often thought to herald
returning disease. These chronic pains are underreported
by patients and practitioners and consequently under-
treated. Identification and reduction of risk factors and
continuing modulation and refinement of anticancer
therapies can be effective preventative measures. Pain in
cancer survivors such as PBCSP, painful CIPN, and
radiation-induced neuropathy, are exemplars of neuro-
pathic pain poorly represented in the literature. Research
into effective treatments is necessary to address this
growing chronic pain problem.
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KEY LEARNING POINTS

� Cancer pain management at home is an important issue

because that is the setting in which most people with

cancer spend most of their illness and in which most

wish to die.
� Successful pain control in the home requires

flexible interworking and excellent communication

between members of the primary healthcare team and

the multiprofessional resources of the treating

oncologist and/or specialist palliative care service. A

crucial aspect of this cooperation is the effective

provision of out-of-hours care and drugs for symptom

control.

� In the UK, the Department of Health is pursuing a

number of relevant policy initiatives, including

implementation of the Gold Standards Framework and

improved end of life care education for care home staff.
� In the United States, a number of states (e.g. California,

Oregon) have passed legislation that requires that

physicians have continuing education in pain

management and palliative care.
� The recommendations of the fourth report of the

Shipman Inquiry have resulted in new regulations for

the UK governing the supply, handling, and disposal of

controlled drugs in the community.

SETTING THE SCENE

The control of cancer pain at home depends on five
fundamental principles.

1. The availability of specialist advice and support to
primary care practitioners.

2. A skilled and educated workforce.
3. Team work that includes the patient and family

(see Chapter 7, Teamworking in cancer pain
management).

4. The availability of medicines for optimum pain
and symptom control.

5. A system that ensures that the right medication
reaches the right patient at the right time.

Since the publication in the UK of the National Cancer
Plan1 and, more recently, the Supportive and Palliative
Care Guidance for Adults with Cancer from the UK
National Institute for Health and Clinical Excellence
(NICE)2[I], there have been major advances in all of
these areas. Part one of this chapter (Palliative care – the
specialty) begins with a brief history and definition of
palliative care and how it is provided at home in the
UK. Next, it moves on to how medicines are provided at
home (Medication provision at home), with particular
emphasis on the development of guidance since pub-
lication of the Fourth Shipman Report in 2004.3 Some of
the challenges of local formularies and out of hours
care are discussed (Out-of-hours palliative care medica-
tion provision). Part two takes the form of a case



history illustrating the use of the above four principles in
the care of a patient at home with cancer pain. Differ-
ences in perspectives and approaches from the United
States are provided within each of the sections of this
chapter.

PALLIATIVE CARE – THE SPECIALTY

Dame Cicely Saunders, the founder of the modern
hospice movement, brought together the importance of
sound research and good education as essential compo-
nents of skilled and compassionate care of the dying. Her
early work was in the efficacy of oral morphine in cancer
pain, for which she developed the approach of regular
preemptive administration that has proved revolutionary
in cancer pain control. She also pioneered the insight
that pain is a psychosocial and spiritual phenomenon as
well as a physical one, and hence required a multi-
professional team approach in order to be tackled ade-
quately. Latterly, it has been recognized that these
principles can be applied throughout the course of the
cancer journey, in so-called ‘‘supportive care.’’4[I] The
World Health Organization first issued a definition
of palliative care in 1990 and its most recent (2003)
definition5 is shown in Box 30.1.

In the United States, several initiatives have been
undertaken to improve the management of cancer pain.
In 1992, the Agency for Health Care Policy and Research
published a clinical practice guideline on the manage-
ment of cancer pain.6 Recently, this guideline was
updated by an interdisciplinary committee of the
American Pain Society.7 The intended users of these
clinical practice guidelines are oncology patients, pri-
mary care providers, as well as specialists in oncology
and palliative care. The importance of patient and family
caregiver education is emphasized in these national
guidelines. In addition, the Joint Commission for the
Accreditation of Health Care Organizations (i.e. an
organization that voluntarily accredits healthcare orga-
nizations in the United States) has published pain stan-
dards that have raised clinicians awareness of the need to
assess and manage acute and chronic pain in all types of
patients.8 An important consideration with these initia-
tives is to evaluate the actual impact of guidelines and
standards on patient care.

How can palliative care help cancer pain earlier
in the disease process?

Figure 30.1 shows how the interface between acute and
palliative care has evolved in the last 40 years. After the
initial use of a sequential model Figure 30.1a in which
palliative care took over completely from acute care, but
only in the last stages of life, there has been a growing

acceptance that acute and palliative modes of care should
work together. In the case of steadily progressive disease
there may be a corresponding gradual transfer of
emphasis from the acute to the palliative Figure 30.1b.
However, the increasing chronicity of cancer and the
application of palliative care to nonmalignant conditions
have meant that it is often appropriate for the involve-
ment of palliative care to be a fluctuating one, responding
flexibly to new needs and withdrawing again to some
degree as these are met Figure 30.1c.

Palliative home care teams – UK experience

Most people with cancer want to stay at home for as long
as possible.9[III] Hospice and palliative home care teams

Box 30.1 s0020Extracts from the 2003 World
Health Organization definition of
palliative care

p0070Palliative carey is an approach that improves the
quality of life of patients and their families facing
the problems associated with life-threatening
illness, through the prevention and the relief of
suffering by means of early identification and
impeccable assessment and treatment of pain and
other problems, physical, psychosocial, and
spiritual.5 It:

� p0075affirms life and regards dying as a normal
process;

� p0080provides relief from pain and other symptoms;
� p0085intends neither to hasten nor postpone death;
� p0090integrates psychological and spiritual aspects of

care;
� p0095offers a support system to help patients to live

as actively possible until death;
� p0100offers a support system to help the family cope

during the patient’s illness and in their own
bereavement;

� p0105uses a team approach to address the needs of
patients and families, including bereavement
counselling if indicated;

� p0110enhances the quality of life, and may also
positively influence the course of illness;

� p0115is applicable early in the course of illness, in
conjunction with other therapies that are
intended to prolong life, such as
chemotherapy or radiation therapy, and includes
those investigations needed to better
understand and manage distressing clinical
complications.

Reprinted with permission from the World Health Organization.

412 ] PART IV CLINICAL MANAGEMENT OF PAIN IN SPECIAL SITUATIONS



help people to achieve this by working alongside the
patient’s general practitioner (GP or family physician) and
district nurse. In the UK in 2006, there were 327 home care
teams, who cared for over 100,000 new patients.

These teams, consisting mainly of specialist nurses
each with a case load, provide advice and support to
patients and families, district nurses, and GPs. Each
specialist nurse will have access to other palliative care
specialists – doctors, social workers, counsellors, occu-
pational therapy, physiotherapy, spiritual care. Resourcing
these teams has for many years been a highly political
issue, dependent on the priorities set locally. Despite some
financial contribution from the Department of Health in
England and recommendations from NICE, provision
across the UK remains inequitable.

Hospice and palliative home care teams are also
responsible for providing education and training to staff
who work in the independent care home sector where
more and more people in the UK are being cared for and
will die. For this reason, the care home sector is an
increasing focus of government attention in relation to
end of life provision.10[V]

Palliative home care teams – US experience

Unfortunately, no national initiative to provide palliative
care services to cancer patients at home exists in the United
States. However, recent efforts to build capacity in pallia-
tive care are proving fruitful. For example, between 2000
and 2005, the number of hospitals with palliative care
services grew by 96 percent, from 632 to 1240 based on
data from the 2007 American Hospital Association Annual

Survey of Hospitals. In addition, in 2006, the Accreditation
Council for Graduate Medical Education (ACGME) in the
United States decided to begin accrediting hospice and
palliative medicine fellowship programs. Starting in 2008,
physicians will for the first time be able to become board
certified in hospice and palliative care and the first fel-
lowship programs will be able to seek ACGME accredita-
tion.11 In addition, in terms of nursing education, End-of-
Life Nursing Education Consortium (ELNEC-Oncology)
in partnership with the Oncology Nursing Society has
educated over 50,000 nurses around the United States in
the principles and practices of palliative care.12

These types of initiatives, grounded in clinician edu-
cation, should help the 85 percent of US residents who
report that they would prefer to die at home to be able to
do so. Currently, only about 50 percent do die at home.
However, recent reports suggest that between 1990 and
2000, the number of deaths in US hospitals decreased by
17 percent.11

Perhaps, like the UK, the US will one day have a
national initiative to provide palliative care services at
home. In many instances, home care agencies within the
US do provide palliative care services. However, the
level of training afforded to clinicians who provide these
services is not consistent across home care agencies.

So who does what?

When it comes to the assessment and management of
cancer pain at home teamworking is vital (see Chapter 7,
Teamworking in cancer pain management). In the UK the
overall clinical responsibility for patients at home sits
with the GP, unless a ‘‘shared care’’ protocol has been
drawn up. Later in the chapter are examples of a flexible
approach to teamworking in assessment, prescribing, and
management. However, without a fundamental commit-
ment to communication between professionals and the
patient and families, care can become confused and
professionals suspicious of one another’s motives. Thus,
the relationship between the specialist (palliative care
service) and the generalist (the GP and community nurse)
requires investment of time at referral to formulate a
management plan together. An example of this forms part
of the case history related in part two of this chapter (see
under Case history below). Here, thirty minutes spent by
the clinical nurse specialist face to face with the patient’s
GP in his surgery represented the foundation of good
communication.

In the US, the primary responsibility for pain man-
agement in the home can rest with any number of clin-
icians (e.g. primary care provider, oncologist, palliative
care physician if home hospice care is being provided
to the patient). The need for team work in this setting
is critical. In many instances, the home care nurse
and/or the patient’s family caregiver is involved in the
coordination of pain management services.

(a)

(b)

(c)

ACUTE CARE PALLIATIVE
CARE

Figure 30.1 The landscape of palliation. (a) Acute care finally

gives up and hands over to palliative care. (b) Acute care and

palliative care work together, the balance between them

changing as the disease progresses. (c) Palliative care works

alongside acute care in a flexible way responsive to the varying

balance of need. Redrawn with permission from Cooper J (ed.).

Stepping into palliative care. Oxford: Radcliffe Publishing Ltd,

2000: Fig 2.1, page 20.
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MEDICATION PROVISION AT HOME

To enable people with cancer to remain at home, the
relationship with their GP, district nurse, and community
pharmacist is key. Another factor, for most patients, is the
judicious use of medication. Two recurring issues have
made the provision of appropriate medication for people
dying at home a problem: first, the medication required at
the end of life often needs to be in injectable form, which
is not routinely stocked in local pharmacies, and second,
although it is often possible to plan ahead, unpredictable
and unexpected deterioration does occur and if not
managed well can spoil many months of excellent pal-
liative care, leaving relatives and professionals feeling
despondent.

These issues have long been recognized and many local
schemes and procedures have been introduced to improve
access to the necessary drugs. The medication list for
cancer pain patients inevitably includes controlled drugs
(CDs), but the legislation governing their management,
the Misuse of Drugs Act 1971 and the Medicines Act
1968, was written when practice was different. It became
outdated and so in order to be workable some schemes
fell into legal gray areas.

Over the last few years, a number of initiatives in the
UK have sought to clarify and unify the provision of care,
including medication, to palliative care patients, and now
we have the necessary guidance and frameworks to start
to make real improvements. This section will look at some
of this guidance, some of the specific drug-related pro-
blems, and the strategies for managing out-of-hours care
for our patients.

The development of guidance

The legal status of CDs is the main complicating issue in
end of life analgesia management, and hence additional
guidance has been welcomed. The ability of Dr Harold
Shipman to obtain and use CDs inappropriately over a
number of years led to a thorough inquiry, headed by
Dame Janet Smith, the fourth of whose six reports
addressed the issue of CD regulation in the community.3

The inquiry exposed gaps in the governance arrangements
for CDs and the government responded with a command
paper ‘‘Safer Management of CDs,’’ which generally
accepted the inquiry’s recommendations. While proce-
dures and record-keeping were tightened up, it was
reassuring for palliative care to see that the ‘‘need for
patients to have timely access to CDs’’ was one of the aims
of the resultant work program. The main focus of the
strengthened safety measures was in primary care but
further work has been carried out to ensure that these are
extended into secondary care (January 2007) and the
regulation of health professionals (February 2007). Stan-
dard operating procedures are being put in place in all
environments where CDs are held. Overseeing the

procedures will be a network of accountable officers (AO),
one in each establishment using CDs and overseen by the
AO at the local primary care trust (PCT). These officers
have two responsibilities: first to ensure that CDs are
managed correctly in their workplace and second to form
a local task force, if required, to investigate and act on any
areas of concern regarding CDs in the locality.

Amongst the changes set out by the Department of
Health (January 2007) for practice in the community, CD
prescriptions on specific forms (called FP10) may be
electronically generated. Private prescriptions for CDs can
no longer be written on notepaper but must be on a
specific FP10 (PCD), which means these prescriptions
will also be processed at the Prescription Pricing Division
who send back data to PCT prescribing teams. In this
way, prescribing patterns and anomalies should be easier
to detect. Prescribing of CDs has been restricted to no
more than 30 days supply and each FP10 is only valid for
28 days from issue. A prescriber identifier number will
now appear on each FP10, again enabling individual
prescribing trends to be recognized quickly (Table 30.1).

The record-keeping and monitoring process will
enable an audit trail to be kept for the process of pre-
scribing and dispensing. It has been suggested that
patients are issued with a patient record card for con-
tinuing audit and safety purposes. Each time injectable
CDs are dispensed, the total would be entered on to the
card and healthcare professionals would use it as a record
of administration and running balance in the home. The
feasibility of this system has yet to be confirmed.

With or without this card, one loophole that still exists
is the safe collection and destruction of unwanted CDs
after a patient’s death at home. It is extremely difficult to
envisage a foolproof method of containing this end of the
audit trail. The ‘‘controlled’’ status of the drugs changes
once they have been supplied to a patient, as they become
the patient’s property and no longer the responsibility of
any external authority. Meanwhile, healthcare profes-
sionals (mainly nurses) find themselves removing drugs
and returning them to pharmacies when they are able, but
without any supporting paperwork. It is perfectly legal for
a healthcare professional to be in possession of CDs in
these circumstances, but some sort of returns system
needs to be devised to safeguard everyone involved.

The changes described above have been brought in
over a very short space of time as a response to a series of
tragic events. It is hoped that while increasing safety they
will not deter any practitioner from prescribing opioids
when necessary and that patients will not be subject to
any unnecessary delays in receiving their medication.

Medication provision at home – the US
experience

Unlike the UK, the US does not have a national health
insurance plan. Therefore, while the broad issues
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surrounding the provision of analgesic medications,
particularly CDs, may be similar, the specifics regarding
these issues are somewhat different. For example, rather
than dealing with a national formulary of CDs, each
insurance plan (whether public or private) in the US has
its own formulary of approved medications. Clinicians
who care for patients who require palliative care need to
have a working knowledge of their various medications
that are approved by the health insurance plans that cover
their patients.

In addition to the availability of specific analgesics on a
health plan’s formulary, the issue of payment or co-pay-
ment for these medications is an important consideration
for many patients and clinicians. Depending on the
patient’s level of co-pay for generic and brand name
medications, as well as the total amount of medication
expenses that are covered per year, may determine which
medication the physician prescribes. In addition, it may
determine whether the patient fills the prescription for
their analgesic medication, their anticancer medication (if
any is prescribed), or buys groceries that week and pays
the rent. These types of decisions are becoming more
common among the poor and the middle class in the US
given the rising cost of health care.

The lack of availability of CDs in some pharmacies in
the US has been the subject of study.13, 14, 15 In these
studies, pharmacies in neighborhoods where patients
were more likely to be from a minority group were less
likely to stock the opioid analgesics required for palliative
care patients. For example, in one study14 Michigan
pharmacies in minority zip codes were 52 times less likely

to carry sufficient amounts of opioid analgesics than
pharmacies in white zip codes regardless of the residents’
income.

While federal regulations in the US govern the pre-
scription of CDs, each state has additional requirements
that affect how clinicians prescribe CDs to palliative care
patients and how prescriptions for CDs are monitored. In
general, clinicians in the US are advised to monitor all
patients on CDs using the four ‘‘As.’’ Patients need to be
assessed in terms of the following: Analgesia (i.e. degree
of pain relief), Adverse effects (i.e. the occurrence and
severity of side effects), Activities of daily living (i.e. is
the patient’s functional abilities maintained or optimal
given the context of care), and Abuse concerns.16

Assessment of these four areas and documentation
of these four areas are considered the best approaches
to safeguard clinicians if they were to come under
investigation or regulatory scrutiny.

THE USE OF DRUGS OUTSIDE THEIR LICENSE

Palliative care is an area of prescribing where long-term
safety considerations may be less crucial when making a
prescribing decision. The most important consideration
in this patient group is making sure the patient is as free
from pain or other unwanted symptoms as possible.
Therefore, individual patient factors dominate the
decision-making process.

Additionally, in this speciality many drugs are used
outside the terms of their product license. The use of

Table 30.1 New governance arrangements for controlled drugs in the community in the UK (2007).

Area New arrangements

Prescription writing Handwriting requirements removed – will all be electronic eventually

Written on FP10 or FP10 (PCD) if private

GPs may not prescribe for themselves, close family, or friends

Prescription validity 28 days from issue

Not more than 30 days supply

Patient responsibility Patient or representative collecting CDs must sign the back of the prescription

Record keeping Community pharmacy records should be electronic eventually

Running balances to be recorded

Prescriber and identifier number to be recorded

Patient returns to be recorded

Monitoring Accountable officers responsible for each organization using CDs

Standard operating procedures to be written and used in all areas using CDs

Inspection The Healthcare Commission to lead national CD group and manage and monitor self-assessment of

CDs in trusts and independent health care

Pharmaceutical Society inspectors to include CD monitoring in their inspection of community

pharmacies

Additional changes Pharmacists will be able to amend small technical errors on CD prescriptions as long as the

prescriber’s intentions were clear

PCTs to look at safe systems for disposal of patient returns

More people will be authorized to witness destruction of returned and out of date CDs
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drugs in palliative care has historically been regarded as
adventurous, leading many healthcare professionals to feel
that they are being asked to take an unknown amount of
risk in prescribing, dispensing, or administering drugs.
However, the vast majority of treatment decisions made
in palliative care involve the use of familiar, established
medications. Statements on the use of drugs outside their
license in palliative care have been published by the
Association for Palliative Medicine and the matter is also
covered in the introductory pages of the Palliative care
formulary.17, 18[V]

Licensing is basically a commercial issue and a pre-
scriber is always ultimately responsible for any prescrip-
tion decision. In essence, and really the only difference in
prescribing a licensed drug for an indication outside its
license, is that if something were to go wrong the com-
pany would not accept any liability for the consequences.
Using familiar drugs, such as amitriptyline or sodium
valproate for neuropathic pain or antipsychotic drugs
such as haloperidol for nausea and vomiting, is likely to
present the same adverse effect profile whatever the
indication. Additionally, market forces mean that as many
of the drugs used in palliative care are also well used for
their licensed indication or are available only as generics,
there is virtually no chance of any manufacturer con-
sidering the costly process of funding research in order to
apply for a license for the small palliative care usage of
their drug.

There has been encouragement from the Healthcare
Commission to discuss the use of drugs outside their
license with patients before commencing treatment.
Whilst informing patients about their treatment is with-
out doubt a worthy aim, such discussions are difficult
and, if not worded carefully, may lead to confusion. The
use of terminology such as ‘‘outside the terms of a drug’s
license’’ may sound more worrying that it need be.
Patients should be made aware of the potential confusion
that may arise when they read the patient information
leaflet supplied with their medication, as this may not be
appropriate to the indication it is being used for. Pro-
viding an additional information leaflet explaining the
use of the most commonly used palliative care drugs
outside license can be very reassuring. Examples of these
are available at www.palliativedrugs.com, the website
associated with the Palliative care formulary.18[V]

The same issues enumerated above would apply in
the US.

SPECIALIST VERSUS GENERALIST PRESCRIBING
IN THE COMMUNITY

Another barrier to seamless care for palliative care
patients can occur in some Strategic Health Authorities
and PCTs where a list of ‘‘specialist only’’ drugs is in use.
These lists can vary from area to area but generally
include some of the more costly drugs that are likely to be

recommended for pain and other aspects of symptom
control. GPs are discouraged from taking clinical
responsibility for prescribing and monitoring the listed
drugs for their patients at home and the specialist who
has recommended the treatment is asked to continue to
arrange provision and care. This can present practical
complications for patients and families as they cannot
obtain the drug(s) they need locally, but it also has
financial implications for the independent (i.e. non-NHS
but not for profit) specialist palliative care units which
constitute the majority of UK specialist palliative care
provision. The drugs budget provided to such units is
intended only for the care of in-patients so individual
negotiation is necessary to facilitate reimbursement from
the patient’s PCT as an ‘‘exceptional circumstance.’’

In a small number of cases, the only means of pro-
viding effective analgesia is by using a continuous epi-
dural infusion, and if such a patient is to be cared for at
home the highest level of communication and training for
the professionals involved is needed and, again, a dis-
cussion with the PCT on how their needs are to be
managed. It is possible to obtain prefilled cassettes from
pharmaceutical specialist providers on FP10, but the
clinical responsibilities and funding must be quite clear
before embarking on such a discharge. It is quite unac-
ceptable to send such a patient home without being
confident that all the necessary parties are competent and
confident in managing their care.

While ‘‘specialist only drugs’’ do not exist in the United
States, except for some rare exceptions, most primary care
clinicians, and oncologists for that matter, do not have
experience with specialized techniques (e.g. chronic
administration of spinal opioids) for severe pain. There-
fore, as in the UK, the coordination of healthcare services
for these patients is critical. In many cases, specialists in
pain management or palliative care recommend and
initiate these complex pain management regimens. In
many cases, these specialty services reside in academic
medical centers. When patients return home, the man-
agement of their pain is carried out by primary care
clinicians and home care nurses. To ensure a successful
transition of care, education of clinicians, patients, and
family caregivers is a critical component of the pain
management plan.

OUT-OF-HOURS PALLIATIVE CARE
MEDICATION PROVISION

It is not always appreciated that around 75 percent of any
week is actually ‘‘out of hours’’ and the importance of this
has only recently been addressed nationally. With changes
to the contract for GPs in the UK, The Department of
Health (DH) recognized in 2000 that out-of-hours pro-
vision of care was in need of a complete review.19 Pal-
liative care, along with pediatrics and psychiatry, was
recognized as one of the three specific therapeutic areas
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for special consideration when drawing up guidance. In
her comprehensive report on out of hours palliative care
in the community, Thomas discussed the main problems
and offered some solutions and examples of good prac-
tice.20[V] PCTs have been charged with accrediting out-
of-hours medical services and one of the provisos for
obtaining accreditation is having access to the national
out-of-hours formulary drugs. These include a useful
range of the injectable drugs most likely to be needed for
palliative care patients and elsewhere in the formulary are
other standard, oral preparations. One of the new prin-
ciples in the Department of Health out-of-hours plans is
that patients should not need to carry the burden for
obtaining drugs as they should be available at the same
time and place as the out of hours consultation.

For ambulant patients, this standard can be met by
ensuring that the drugs are stocked at the out-of-hours
center but for dying patients, it is essential that the pre-
scriber or administrator of medicines should have them
to hand as quickly as possible after the need for them has
been identified. Enabling this is not simple as the law is
very specific on who is legally permitted to possess, store,
prescribe, record, and supply drugs – particularly CDs. It
is not possible to write a ‘‘one fits all’’ procedure for these
processes, as standard operating procedures and person-
nel must be specific to each different locality. Examples of
working practices are being collected on the DH out-of-
hours website and practical guidance has been produced
by the National Prescribing Centre21[V] and the National
Pharmacy Association.22[V] A limited amount of service
and procedure sharing is possible between neighboring
organizations. Ideally, the out-of-hours doctor should be
in a position to administer a first dose of a drug and if
possible supply further doses to hold the situation until
the next working day.

Complementary to this immediate response, many
areas have a rotational on-call service from local phar-
macies who agree to stock a range of palliative care drugs.
However, two practical issues need to be addressed in
order for this to be helpful. First, the prescription still
needs to be written and available for the pharmacist at
some stage before the drugs are supplied and someone
needs to make the journey to enable that to happen.
Second, the need for urgent palliative care drugs is far
from an everyday occurrence, so these services need to be
well publicised, supported, and financed in order to be
useful to all concerned.

It is possible to minimize the need for emergency
supply even further if patients are supplied with a ‘‘crisis
pack’’ containing the basic drugs likely to be required in
their last days or hours. The principle of a ‘‘just-in-case’’
pack is also recommended in the Gold Standards Fra-
mework23 and supported by many community pharma-
cists.24[V] Identifying palliative care patients on GPs’ lists
acts as a prompt for their GP to prescribe a small quantity
of injectable drugs to be kept in the home for use if
needed to manage potential pain, nausea, agitation, and

retained secretions. If injections are supplied, the
accompanying paperwork to enable another healthcare
professional to administer the drugs is required. The
timing of this process is probably the most difficult issue,
as the appropriate dose range needs to be prescribed in
order to be useful and this can be difficult to predict. Also,
it could be argued that it is poor practice to prescribe any
medication for a patient who is not in need of it immi-
nently. For this reason, regular reviews of the existing
prescription and drugs are necessary. Prescribing the
drugs for the individual patient takes away all the com-
plex legal and procedural issues that are involved when
drugs are kept as ‘‘stock’’ by the out of hours service or
pharmacy. A pilot ‘‘just in case’’ scheme in Hertfordshire
in 2005 prevented 16 hospital admissions at a total drug
cost of just £10 per patient.24[V]

The establishment of Cancer and Supportive Care
Networks and now the End of Life Strategy in the UK25

has been another good opportunity to coordinate some of
these initiatives and find local, workable solutions with
the minimum of duplication. The networks have also
been important in providing suitable education and
paperwork to facilitate generalists to prescribe and
administer the necessary medication safely.

The provision of medication to dying patients at home
has long been in need of review and rationalization. The
coincidental timing of the outcome of Shipman’s actions
and the national focus on providing good out-of-hours
service has hastened the task of clarifying and simplifying
some of these processes.

Considerations to the policies and procedures descri-
bed in this section have not been explored on a national
level in the United States. They would be a welcome
approach to improving the pain management of palliative
care patients in the US.

CASE HISTORY

I understand that patients will need some strong pain
killers for their cancer pain, it’s just that we are
working in the shadow of Harold Shipman. For
instance, I no longer feel able to leave a supply of
morphine in a patient’s house.

George’s GP, December 2006

This was said during a conversation about George, a
patient newly referred to the hospice home care team for
pain and symptom control. Thirty minutes was spent
with his GP, explaining the role of the specialist palliative
care service as supporters and partners in care, listening
to his concerns, and formulating a management plan for
this patient’s pain. It was 30 minutes well spent.

George was a 76-year-old man diagnosed with Duke’s
C rectal carcinoma in March 2003. He underwent an
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abdominoperineal resection and chemotherapy, recovered
well and was stable until two years later when he devel-
oped hip pain. A computed tomography (CT) scan
identified presacral recurrence, which responded well to
radiotherapy. Eighteen months later, he again developed
hip pain. Biopsy and CT scan identified a mass eroding
the right sacrum. The oncology team at the hospital
decided that further chemotherapy or radiotherapy was
not an option. This meant that future treatment would be
totally palliative.

George was devastated by the news that there was no
further ‘‘curative’’ treatment available and agreed to a
referral to the hospice home care team (HCT) for pain
and symptom control. The Clinical Nurse Specialist
(CNS) visited him at home.

George’s overriding symptom was pain. He described a
constant ache in his right buttock with episodes of sharp
shooting pain radiating down the back of his right leg to
his heel, worse on movement. He also had pins and
needles from the right heel to the toes with loss of
function, altered sensation, and limited mobility in his
right leg. George verbally rated his pain intensity as
about seven out of a maximum of ten. He was also very
constipated, with no colostomy action for several days.

George lived alone in a first floor one bedroom flat.
Because of his poor mobility, he was no longer able to
manage the stairs. This caused him a great deal of distress
– he had always been physically fit (he worked as a
delivery man for a large brewery). He was not particularly
religious but still had many questions as to ‘‘why has the
cancer returned?’’

Managing George’s pain

At referral to the HCT, George was taking oral morphine
5–10mg prn, and amitriptyline 10mg at night. These had
been commenced at his hospital appointment. He was
gaining only modest relief of his pain from this regime: the
neuropathic stabbing element of the pain had improved
but the deep ache was little changed. However, despite the
low dose of amitriptyline, George reported that his mouth
was dry and that he was experiencing some urinary hesi-
tancy. After a telephone discussion with the hospice doctor
and George’s GP, it was decided to stop the amitriptyline
and replace it with gabapentin, at a starting dose of 100mg
tds, rising to 300mg tds over the next two weeks.

To make it easier for George, it was agreed with the
local pharmacist that his medication would be dispensed
in a compliance aid.26[V] It was also decided to establish
and titrate a regular morphine dose in order to explore its
effectiveness for the two elements of George’s pain. In
addition, he was prescribed some laxatives and, since he
was feeling rather nauseated, metoclopramide as an
antiemetic. The CNS explained this to George and
checked his understanding of this plan. She offered to
visit again the next day. Contact numbers were given and
George was invited to contact the HCT at any time.

On her way back to the office the CNS called in to see
George’s GP at his surgery to see if he would be available
to visit George with her the following day. He agreed to
do this. When she returned to the office she contacted the
community nursing service, explained her findings and
asked them to begin visiting George at home. Her
assessment of his condition told her that he would
need regular contact from the community nurses as he
deteriorated further.

George’s nonphysical pain

George was anxious and concerned about his increasing
disability. His wife had died ten years previously and he
had lived alone since then. He had always been very active
and was emotionally very upset at the prospect of not
being able to get down the stairs again without help. He
cried during this first visit. George accepted a referral to
the hospice social worker for emotional support and the
occupational therapist for assistance with mobility.

Joint visits – what value?

His GP and the CNS saw George at home together the
next afternoon. George’s medication had just been
delivered by the local community pharmacy. He had
received a call from the district nurse that morning and
was expecting her the following day. There had been some
improvement in the aching component of his pain. He
was still in discomfort from lancinating pain in the leg,
but understood that the new medicine would take a few
days to start working. He was willing to wait that long.
Together with George they drew up a management plan.
He wanted to be at home for as long as possible, and was
adamant that he wanted no further hospital admissions.
Nor was he willing to consider a hospice admission for
pain control – ‘‘I’d rather put up with some pain.’’ George
was happy with the suggestion that he would need weekly
visits – alternating between the CNS and the GP (Note: if
a doctor has not seen a patient within two weeks of death,
he is unable to issue a death certificate. If no other doctor
can issue a certificate, a referral to the coroner is necessary
to establish cause of death.)

The CNS wrote down for him the names of the people
due to visit him during the next few days (the district
nurse, the social worker, and the occupational therapist).
The following week when the CNS visited, his pain was
under control on an average of 120mg morphine every 24
hours. However, George was complaining of unpleasant
dreams that had worsened as the morphine had been
titrated upwards. This problem was discussed with the
palliative care team doctor and it was decided to switch
his opioid to oxycodone at an equivalent dose. The GP
agreed to prescribe a supply of oxycodone.

At the GP’s next visit George’s pain control had been
maintained and his nightmares had much improved. For
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patient convenience, he therefore converted the four-
hourly oxycodone regime into 30mg bd of a long-acting
preparation (Oxycontin), with 10mg immediate-release
oxycodone for breakthrough pain.

After the visit, George’s GP asked the CNS for infor-
mation on the Gold Standards Framework.23 She pro-
vided him with the contact details of the local facilitator.
Over the following weeks, George’s pain continued to
fluctuate (two to five out of ten) and his final Oxycontin
dose was 50mg bd, with 400mg tds of gabapentin.

Dying

Six weeks later the on-call CNS was called late one eve-
ning by George’s daughter Sue. His pain had been fairly
well controlled, but he had now become profoundly weak,
and had taken to his bed. He had not been interested in
food for over a week and was only drinking small sips of
tea. George’s regular CNS was due to visit the next day.
Sue lived some distance away, but had come up earlier
that day to stay for a week with her father. She did not
think a home visit was necessary that night, but would
appreciate a home visit as soon as possible the next day.

At the HCT’s multidisciplinary meeting the next
morning the team agreed that is sounded as if George was
beginning to die. Medicines were prescribed and a small
supply dispensed from the hospice to be given via a syr-
inge driver, given at equivalent doses to those he had been
taking orally. The CNS telephoned the GP’s surgery and
the district nurse to tell them what had happened. The GP
would not be able to visit until the afternoon but the
district nurse was able to meet the CNS at the house.

When she arrived at George’s home, the district nurse
had been there a few minutes. It was clear to them both
that George was dying. He was very drowsy but rousable
and able to respond to simple questions. Together they
made their assessment. He was in some pain, as he had
not managed to take his analgesia that morning. He did
not want to be moved anywhere. He understood that he
was now in the last few days of his life. Sue was in the
room during the conversation and although desperately
upset was glad that there was a plan to keep him at home
to die.

The CNS gave George a subcutaneous injection of
oxycodone 10mg together with haloperidol 0.5mg for his
nausea, and then set up a subcutaneous infusion from a
syringe driver, set to deliver oxycodone 60mg, haloper-
idol 1mg, and clonazepam 1mg per 24 hours, the last
being added because of George’s neuropathic pain
component.

Out-of-hours care

Once again on her way back to the office the CNS decided
to call in on the GP surgery. She wanted to make sure that

her actions and the management plan were commu-
nicated to both her GP and the out-of-hours service. The
district nurse agreed to complete an out-of-hours hand-
over form which would be faxed through to the out-of-
hours GP service and the night nursing service. This
would ensure that George would receive the care pre-
scribed should he need a visit out of hours. This infor-
mation would prevent an unnecessary admission to
hospital out of hours.

George died at home peacefully a couple of days later.
His family were with him.

CONCLUSIONS

Achieving good control of pain and other symptoms at
home is vital to the hopes of the majority of people with
cancer and to the memories (and hence future assump-
tions about health care) of those close to them. This task
needs the back up of inpatient facilities, but failures of
symptom management in the community lead to unne-
cessary admissions with consequent emotional and
financial costs. Pain control at home does not, by and
large, entail much technology but it does need apparently
simple things to be done well – and that, in practice, is
difficult.

In the UK, everyone has a right to access a GP and the
associated community nursing and social services, but
people with cancer pain make up only a small proportion
of these professionals’ workload. Time is short and so,
sometimes, is expertise. The devolution of responsibility
for out-of-hours services to PCTs has removed continuity
of care. A specialist community palliative care service that
is flexible in its responses, proactive in communication
with the primary healthcare team, and available 24 hours
a day can bridge these gaps and improve both pain con-
trol and the entire patient experience.27[I] The case his-
tory in this chapter has provided a practical example of
this work in action.

The UK government is continuing to pursue a number
of central initiatives aimed at enhancing community
palliative care. The Gold Standards Framework23 applies a
method of identification of all palliative care patients
within and across palliative care, as well as helping GPs
with the essentials of generic palliation. The Preferred
Place of Care Assessment28[III] is yet to be fully imple-
mented but aims to facilitate communication between
professionals and patients about end of life issues,
including the place where the patient would like to receive
their care – a preference which of course tends to change
with time and circumstances.9[III] Third, the Liverpool
Integrated Care Pathway29[III] provides a tool to assist
the continuation of effective symptom control during the
final stages of life, and is increasingly being used in the
community and in care homes, as well as in hospital and
hospice settings.
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The full effects of revisions to the governance of the
supply, handling, and disposal of controlled drugs in the
community have yet to emerge, but there is an explicit
official recognition of the importance of opioids to pain
control of people living at home with cancer and a com-
mitment to continuing efforts to make these medications
available in an appropriate and timely fashion.

Britain has led the world in palliative care, yet in
practice there is still a long way to go before every person
with cancer pain who wishes to remain at home can be
sure of receiving the help they need when they need it.
However, the issue has caught the attention of both
government and the health professions as never before,
raising the hope that a future edition of this book will be
able to report significant progress in this vital, but so
often overlooked, area of care.

In reflections on the case described above, a question
that came to mind was how many patients and family
members in the UK and US would be able to describe that
type of experience if they chose to die at home. At the
present time, it is almost impossible to know the answer
to that question – because the answer is dependent on so
many factors. Not just governmental policies that govern
who does and does not have health care within a nation,
but interpersonal factors that govern the interactions
between clinicians, patients, and family caregivers. The
large number of issues that were raised in this chapter and
the case study provide ‘‘food for thought’’ for clinicians
who are interested in improving the care that palliative
care patients receive. Perhaps a worthy activity in both the
UK and the US, and other places in the world, would be
to use this chapter as a springboard for discussions and
planning to achieve the best possible care for palliative
care patients within a local community. In each com-
munity, depending on specific circumstances, different
approaches will need to be designed to achieve optimal
levels of care for palliative care patients.
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audit trail 414

guidance development 414,

415 T

legislation 414

prescriptions 414

record-keeping/monitoring 414

unwanted, collection/

destruction 414

United States

insurance plans 414–5

lack of availability 415

payment/co-payment issues

415

prescription regulations 415

controlled release (CR)

oxymorphone 161

coping 49–50

definition 50

mechanisms assessment 55–6

coproxamol 367

cordotomy 406

Cornell scale for depression in

dementia (CSDD) 371

corticosteroid(s)

airway obstruction 312

anorexia cachexia syndrome 327–8

bowel obstruction 322–3

breakthrough pain 290

children 354

dying person 394

nausea and vomiting 320 T

cough 314–5

antineoplastic treatment 314–5

clinical findings 314

history/examination 314

management 314

palliative treatment 315

cough suppression, opioids 155,

315

counterirritants, pruritus 330

cranial nerve pain syndromes 29–30

cross-tolerance

definition 105

opioids 106

incomplete 156

cryoanalgesia 231

advantages/disadvantages 232 T

cyclizine 320 T

cyclooxygenase(s)

single nucleotide polymorphisms 127

splice variants 127

cyclooxygenase 1 (COX-1) 126–7

in inflammation 126
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cyclooxygenase 2 (COX-2) 126–7

cyclooxygenase 2 (COX-2) inhibitors

cardiovascular risks 136–7

children 348

definition 127

gastrointestinal adverse effect risk 133

thrombotic risk 136

cyclooxygenase 3 (COX-3) 127

paracetamol effect 124

cyclooxygenase-inhibitors and

NO-donors (CINODs;

NO-NSAIDs) 138

CYP2D6 enzyme, opioid

metabolism 173

cytochrome P450 3A4 (CYP3A4),

opioid metabolism 173

cytokines, cancer-induced bone pain 5

danthron 325 T

decision-making

by healthcare professional 96

patient’s involvement 95

patients who have capacity, western

society 95

patients who lack capacity 96–7

by relatives

patients who have capacity 95–6

patients who lack capacity 96

process 67 T

deep brain stimulation (DBS) 246

deep inferior epigastric perforator

(DIEP) free flaps 404

deep sedation 219

dehydration, dying person 394–5

delirium 333

agitated 186

causes, terminally ill patients 333–4

clinical features 333

definition 185–6

elderly 361

environmental manipulation 333

hypoactive 186

management 333

pharmacological 333–4

mixed 186

opioid-induced 185–7

clinical presentation 186

diagnostic criteria 186

epidemiology 186

etiology 186

examination 186

management, evidence-based

evaluation 186–7

pathophysiology 186

prognosis 187

pain assessment 43

pain overestimation 186

Delirium Rating Scale (DRS) 40

delta-opioid agonists, intraspinal

administration 154

delta receptors 152

dementia patients, pain assessment 43

denial assessment 55–6

depression 331–2

depressed mood vs. 56

diagnosis 331–2

elderly 369

history taking 39

management 332

predisposing factors 56

prevalence 21, 331–2

risk assessment 56–7

diagnostic instruments 56–7

somatic features 331–2

depression scores, family caregiver 65

dexamethasone

airway obstruction, tumors 312

anorexia cachexia syndrome

327–8

children 354

dying person 394

superior vena caval obstruction

312

dexamphetamine

children 353–4

opioid-induced sedation 184

dextroamphetamine see

dexamphetamine

dextromethorphan 315

dextropropoxyphene 367

Diagnostic and Statistical Manual

(DSM) IV

delirium definition 185

substance abuse definition 380

dialysis, pharmacokinetic effects 108

diamorphine

cough 315

neuropathic pain 204

diarrhea 324–6

clinical findings 324

history taking 324

investigations 324

management 324–6, 326 T

pathophysiology 324

diazepam

agitation 335

dyspnea 314

diclofenac

opioid-sparing effect 181–2

thrombogenicity 136, 137–8

dietary fiber, constipation 324

dipyrone 125

agranulocytosis associations 125

in cancer pain 125

dissociation 300–1

distraction 277, 300

attentional 300

children 277, 347

efficacy 301

elderly 370

docetaxel 402

doctors

attitudes to pain in elderly 362

pain estimation 364

doctrine of double effect 97–8

conditions 98

end of life issues 391

euthanasia 98

foreseen harms 98

intention 98

pain relief-life shortening issues

97

domperidone 320 T

donepezil 185

dorsal horn alterations, cancer-induced

bone pain 5

dose–response curves 105, 105 F

Down syndrome, pain assessment 371

doxepin 330

driving

opioid-induced cognitive failure 185

spinal cord stimulation

patients 245–6

drug(s)

absorption 107

addiction see addiction

affinity 105

clearance see clearance (Cl), drugs

efficacy (intrinsic activity) 105

lipid solubility, age-related

changes 365

potency 105

side effects, patient information 94

drug abuse, history taking 39

drug seeking behavior 107

drug transporters, opioid response

variability 107

dry mouth see xerostomia

dual channel TENS 243

dying person 389–98

case history 419

dying trajectory 390, 390 F

family caregiver 390–1

interdisciplinary team 390

nonpain symptom management 394

opioids 392–3

pain

adverse effects 394–5

etiology 390

prevalence 390

sensory aspects 391
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pain assessment 392, 392 F

nonverbal patients 392

pain management

adjuvant drugs 393–4

challenges in 391–2

clinical interventions,

efficacy 390–1

communication in 391

drug routes of administration 393–4

nonpharmacological 394

treatment choices 393–5

polypharmacy 393–4

quality of life 391, 392

‘‘total pain’’ 390, 392

unique care 389–91

dying state 389–90

dynorphin receptors, cancer-induced

bone pain 5

dynorphins 153

dysesthesia

brachial plexopathy 32

intrathecal neurolysis-induced

231 T

malignant paraplegia 30–1

spinal cord compression 30–1

dyspepsia, NSAID-induced 128–9

dysphagia 317–8

clinical findings 317

etiology 317

investigations 317

management 317–8

neurogenic 317

neurological problems and 317

dysphoria, opioid-induced 154

children 353 T

dyspnea 311

acupuncture 274

causes 311–3

clinical findings 311

emotional component 311

definition 311

drug treatment 313–4

nebulized drugs 314

history/examination 311

investigations 311–2

management 312–3

supportive care 312

palliation 313–4

pathophysiology 311

ear acupuncture see

auriculoacupuncture

Eastern Europe, palliative care

services 86

ecomaps, psychological evaluation 51

Edmonton Classification System for

Cancer Pain (ECS-CP) 44, 45 T

Edmonton Symptom Assessment

System (ESAS)

anxiety diagnosis 39

depression diagnosis 39

pain intensity 42

education

family 52–3

family caregiver 67–8, 363

healthcare professionals

analgesic drug use 82

pain control issues 94

patients see patient education

efficacy (intrinsic activity), drugs

105

eicosapentaenoic acid (EPA) 328

elderly 359–78

ageist attitudes 360

analgesia

additional 368–70

misconceptions 363

simple 365–6

assessment 361–2

carers

knowledge/experience 363–4

pain overestimation 363

etiology 360

hospital admissions 360

nighttime pain 361

nonpharmacological

management 369–70

nonverbal patients 370–1

nursing home patients 371–2

pain prevalence 371

undertreatment risk 371

opioids see opioid(s)

pain characteristics 360–1

pain control 362–3

doctors’ attitudes 362

healthcare professionals’

attitudes 362–3

nurses’ attitudes 362–3

patients’ attitudes 362

pain definitions 360

pain incidence 360

pain measurement instruments

361

pain relief measurement 361

palliative care interventions 360

patient knowledge/experience 364

pharmacodynamics 365

pharmacokinetics 365

quality of life 360, 361, 363

reluctance to report 362

residential home patients 371–2

resignation to pain 372

terminal dependency period 360

tolerance to pain 360

electroacupuncture 272

elimination half-life (t1/2) 107

emetic (vomiting) pattern

generator 318, 318 F

EMLA

postbreast cancer surgery pain

404–5

procedure-related pain 216

children 349–50

emotional distress, pain and 303

empowerment, patient 297

end of dose failure 287

epidemiology 288

end of life care 334–5

agitation management 335

home care 334

multiprofessional care team

334

pain relief 334

prognosis estimations 334

secretion management 335

symptoms control 334

End-of-Life Nursing Education

Consortium (ELNEC-Oncology)

413

End of Life Strategy 417

endometrial carcinoma

hormone treatment 265

metastatic bone pain

management 265

endomorphin-1 153

endorphins 153

endoscopic retrograde

cholangiopancreatography

(ERCP) 218

endothelins (ET), cancer-induced bone

pain 5

enkephalins 153

enteropathy, NSAID-induced 134

Entonox, procedure-related pain see

nitrous oxide mixture, procedure-

related pain

epidemiology 13–26

assessment tools 14

future challenges 23

pain measurement 14

pain, other factors relationship 18–21

epidural infusions, children 354

epidural neurolytic blockade 230–1

phenol 230

epidural spinal cord compression 29 T

epileptiform neuralgia 206

episodic pain see breakthrough pain

erythromycin 320 T

erythropoietin

fatigue 329

uremic itch 331
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esophageal candidiasis 316

esophageal stents 215 F

Essaic 274

ethamsylate 315

ethical issues 93–100

consent see consent

healthcare professional, moral

obligations 97

intrusive questioning 95

pain management 93–100

blame 99

dying person 391

prolongation of life 97–9

common-sense approach 97

‘‘double effect’’ 97

foreseen harms 98

intention 98

media’s role 97

moral failures 98–9

public acceptance 98

psychological evaluation 51

substance abuse and pain

management 384, 386

total pain 95

see also decision-making

ethosuxamide 8–9

etiology (of pain) 28 T, 151

etoricoxib 137

European Association for Palliative

Care (EAPC)

opioid adverse effect management

guidelines 181

opioid switching

recommendations 169

European Organization for Research

and Treatment of Cancer

(EORTC), elderly pain

assessment 361

euthanasia 98, 391

exercise programs, fatigue 329

external beam radiotherapy, bone

pain 258–9

faces pain scale (FPS), cognitive

impairment 371

facet join pain, radiofrequency

lesioning 232

facial affective scale (FAS), cognitive

impairment 371

facial pain, bronchial cancer 32

failed back surgery syndrome (FBSS)

deep brain stimulation 246

spinal cord stimulation 244

falls, elderly 361

family

as ‘‘attorney’’ 96

carers see family caregiver

as co-clients 53

conflict of needs 54

education needs 52–3

emotional risk, predisposing

factors 53

importance of 52–3

needs 53

palliative care concerns 52–3

psychological evaluation 53–4

psychological state 53

psychosocial assessment 52

family caregiver

anxiety scores 65

burden of caring 52

definition 63–4

demographics 364

depression scores 65

dying person 390–1

financial burden 65

health status scores 65

pain education program 67–8,

363

pain experience

communication problems 64

impact of cancer 65

perceptions 64

pain management 63–70

barriers to 64–5

clinical practice implications 68

implementation difficulties 66,

66 T

processes 66–7, 67 T

research implications 68

skills 66–8, 67 T

pain overestimation 64, 363

pain underestimation 64

palliative care patient, impact of

caring for 65

psychosocial assessment 52

quality of life 65

strain on 65

famotidine 133

fatigue 328–9

management 329

treatable causes 328

fear(s)

addiction 106

opioid-related see opioid(s)

tolerance 106

fentanyl 160, 169 T

breakthrough pain 291

children 349, 352 T

dyspnea 313

elderly 368

interindividual response

variability 174

metabolism 203

Middle East usage 88

neuropathic pain 202, 203–4

clinical studies 203–4

pharmacodynamics 160

pharmacokinetics 160

pharmacology 203

procedure-related pain 217

routes of administration/

formulations 110, 160

side effects 160

elderly 368

sedation 184

sublingual formulations 291

transdermal 203

children 349

elderly 367

nausea induction 191

uses 160

fentanyl buccal tablet (FBT) 160

breakthrough pain 292

fever, dying person 394

first pass clearance 107

elderly 365

flecainide 208–9

fluconazole 316–7

fluid intake, constipation 324

fluid retention, NSAID-induced 135

fluoxetine 205

FP10 414

funicular pain, spinal cord

compression 30

furosemide 314

gabapentin

cancer-induced bone pain 5

chemotherapy-induced peripheral

neuropathy 8–9, 402

neuropathic pain 206, 207

postbreast cancer surgery pain 404–5

pruritus 330

gallium nitrate 321

ganglion impar block 230

gas exchange, dyspnea 311

gastric emptying times, prolonged 108

gastric erosions, NSAID-induced 128–9

Helicobacter pylori 128

gastric outlet obstruction 318

gastrointestinal bleeding

aspirin-induced 129

NSAID-induced 129

paracetamol-induced 125

gastrointestinal system

nonpain-related symptom

control 316–7

NSAIDs adverse effects see NSAID-

induced gastrointestinal effects

opioid effects 155, 189
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general anesthesia, children, CBT

vs. 306

genomaps, psychological evaluation 51

ghrelin 328

gliomas 252–3

glove anesthesia technique 300–1

glutamine 402

glutathione 402

glycerol neurolysis 228, 228 T

P-glycoprotein, opioid response

variability 170–3

glycopyrronium bromide 335

government policy, pain

management 82

granisetron 320 T

group psychotherapy, distress 303

growth factors, cancer-induced bone

pain 5

guided imagery 277, 299–300

gut transit time 323

H1 antihistamines 330

H2 blockers 133

haloperidol

delirium 187, 334

nausea and vomiting 191, 320 T

hands-on care provision, family

caregiver 67 T

headache

base of skull metastases 29–30, 31 T

meningeal carcinomatosis 32

radiotherapy 252–3

healing (therapeutic touch) 278

healthcare professionals

decision-making 96

education see education

elderly pain control, attitudes

to 362–3

ethical issues 97

opioid use fears 115

Helicobacter pylori, NSAID-induced

gastric erosions 128

helium/oxygen mixtures, dyspnea 314

hematological malignancy, children 346

hemibody radiotherapy, bone pain see

wide field irradiation, bone pain

hemoptysis 315

hepatic function, drug clearance and 108

hepatic pain 35

hepatomegaly

lower rib cage discomfort 35

pain 35

herbal medicine 274–5

antitumor potential 274

preparation quality 275

side effects 275

see also individual medicines

herpetic infections, oral 317

highly selective COX-2 inhibitors see

cyclooxygenase 2 (COX-2)

inhibitors

history taking 39–40, 39 T

alcohol/drug abuse 39

cognitive failure 39

concurrent medical conditions 40

mood disorders 39

previous treatments 39

sexual 55

holistic assessment framework 51 F

homecare service, palliative care

India 87

Middle East 87

home care team (HCT) 418

home environment, pain management

difficulties 66, 66 T

homeopathy 275

hormone treatment, bone pain 265–6

Horner’s syndrome, vertebral

metastases 28–9

hospice movement development 85,

412

Africa 88–9

poorer countries 85

Hospital Anxiety and Depression Scale

(HADS) 39, 56–7

hot flashes see hot flushes

hot flushes

acupuncture 274

clinical findings 331

management 331

hydration, opioid-induced delirium

187

hydromorphone 161, 169 T

breakthrough pain 291

cancer pain use 161

children 349, 352 T

elderly 368

pharmacodynamics 161

pharmacokinetics 161

routes of administration/

formulations 161

side effects 161

hyoscine butylbromide 335

hyoscine hydrobromate

(scopolamine) 191, 320 T

hyoscine hydrobromide 335

hyperalgesia, opioid-induced 188–9

clinical presentation 189

diagnostic criteria 189

epidemiology 189

etiology 188

management, evidence-based

evaluation 189

pathophysiology 188

hypercalcemia 319–21

management 319–21

symptoms 319

hypertension, NSAID-induced 135

hyperthermia, therapeutic 231–2

hypertonic solution neurolysis 228

hyperventilation 311

hypnosis 275–7, 299–300

children 304–5, 347

direct suggestions 304

indirect suggestions 305

procedure-related pain 276, 305

techniques 304–5

components 300

definition 275, 299

efficacy 300, 301–2

children 305

individual studies 301, 305

systemic reviews/meta-analyses

301–2, 305

elderly 369–70

mechanisms of action 276–7

nomenclature confusion 276

non-pain symptoms 276

pain relief aims 275

procedure-related pain 216

side effects 276, 302

techniques 300–1

hypnotic responsiveness 300

hypnotic suggestibility 300

hypnotizability 300

hypogastric pain, central 35

hypoglossal nerve pain syndrome 30

hypogonadotrophic hypogonadism,

opioid-induced 192

hypothalamus, temperature

regulation 331

hypothermia, therapeutic 231

hypotonic solution neurolysis 228

ibandronate 321

ibuprofen

thrombogenicity 137–8

upper GI injury risk 131–3

iliac fossae pain 35

illicit drug users, opioids 106–7

imagery 299–300

children 304–5

efficacy 301

elderly 369–70

guided 277, 299–300

immediate release tablets 110–1

immune system

cancer-induced bone pain 5

opioid effects 156, 192

immunosuppression, opioid-induced

156
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incident pain

bone 258

definition 287

epidemiology 288

rescue analgesics 114

see also breakthrough pain

India

cancer incidence 86

opioid use regulations 84

palliative care services 86–7

government-funded centers 87

historical aspects 86

homecare service 87

sources of provision 86

Indian Association of Palliative Care

(IAPC) 87

‘‘individual’’ 50, 51 F

induction heating 231–2

indwelling needles, acupuncture 272

clinical trial evidence 273

infection(s)

pain induction 36

treatment, breakthrough pain 289

inferior mesenteric plexus, neurolytic

block 230

informal carers 52–3

informational support, professional

teams 75

informed consent 94

patient’s risk/harm assessment 95

side effects 94

instrumental support, professional

teams 75

intense TENS 238, 239 T, 240 F

intention, ethical issues 98

intercostal nerve cryoneurolysis 231

intercostobrachial neuralgia, postbreast

cancer surgery pain 403

interdisciplinary care 74

interleukins, cancer-induced bone

pain 5

intermittent bolus, loading dose

calculation 108

International Narcotics Control Board

(INCB) 82–3

International Observatory on End of

Life Care (IOELC), access to

cancer pain relief findings

85–6

International Symposium on Cancer

Pain, first 82

intestinal linitis plastica 321

intimacy 55

intramuscular drug administration

110

children 350

intrapelvic pain 35–6

intrathecal neurolysis 230

complications 230, 231 T

patient positioning 230

technique 230

intravenous drug administration

110

children 350

dying person 393–4

loading dose calculation 108

intrinsic activity (efficacy), drugs 105

iodine, metastatic bone pain 263–4

[131I]iodine-metaiodobenylguanidine

([131I]MIGB) 354

ion trapping, NSAID adverse

effects 130

ipratropium bromide 314

Iscador 274

ISCD-10, delirium definition 185

Island Hospice 88–9

isotope bone scan, malignant bone

tumors 257

Israel, palliative care services 87

Italy, opioid use regulations 83–4

itch see pruritus

itraconazole 316–7

jugular foramen syndrome 31 T

kappa opioid receptors 152

Katz Activities of Daily Living,

elderly 361

ketamine

bioavailability 208

cancer pain use 208

intravenous ‘‘burst’’ 208

elderly 368

multiple receptor activity 207

opioid sensitivity and 202–3

pharmacodynamics 207

pharmacokinetics 207–8

procedure-related pain 218

advantage/disadvantages 218

side effects 207

terminal sedation, children 354

ketoconazole 316–7

ketorolac 181–2

kidneys, NSAID adverse effects 128 T,

135–6, 135 F

lanreotide 320 T

large intestine

obstruction see bowel obstruction

opioid effects 155

toxicity, NSAID-induced 135

lasers

acupuncture 272

neurolysis 232

Latin America, palliative care

services 86

laxatives

constipation 190, 324, 325 T

dying person 394–5

opioid therapy and 113–4, 190

rectal 324

learned responses, nausea and

vomiting 318

learned tolerance 105

levomepromazine

agitation 335

nausea and vomiting 320 T

levorphanol 162

licofelone 138

lidocaine

adverse effects 208

cough 315

dyspnea 314

neuropathic pain 208

patches 209

limbic system, acupuncture 273

linear analog scale (LAS), elderly 361

lipid solubility, age-related changes 365

lipoxygenase (LOX) 125 F, 138

liver disease, chronic

opioid bioavailability 108

pharmacokinetic effects 108

liver pain, radiotherapy 253

living wills 96–7

loading dose 108

local anesthetic(s)

neuropathic pain 208–9

systemic agents 208–9

procedure-related pain 217

practical aspects 217

toxicity 217

pruritus 330

loin pain, radiotherapy 253

loperamide 326

lorazepam

dyspnea 314

nausea and vomiting 320 T

opioid-induced delirium 187

LOX-COX inhibitors 138

lumbar discogenic pain 232

lumbar metastatic pain 28–9, 29 T

lumbosacral nerve roots, phenol

‘‘saddle’’ blocks 230

lumbosacral plexopathy 33–5

presacral recurrence 35

upper 33

lumbosacral plexus, radiotherapy

infiltration 254

lumiracoxib

thrombogenicity 137

withdrawal 127
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lung cancer, elderly 360

lymphangitis carcinomatosa 312

lymphedema 329

magnetic resonance imaging (MRI)

malignant bone tumors 257

meningeal carcinomatosis 33 F

patient assessment 40

spinal cord compression 31, 32 F

vertebral metastases 28, 30 F

maintenance dose calculation 108

major depressive episode 56

malignant bone pain see bone pain

malignant pericardial effusions 312–3

malignant pleural effusions 312–3

malignant psoas syndrome 34–5

features 34, 34 F

pain distribution 34

malnutrition, elderly 361

massage 277–8

definition 277

dormant cancer cell mobilization

risk 278

dying person 394

elderly 370

physical effects 278

mast cells, pruritus 329

mastectomy, nerve trauma/damage 7

maximal androgen blockade, prostate

cancer 265

McGill Pain Questionnaire (MPQ) 42

elderly 361–2

mean transit time (MMT-S),

opioid-induced

constipation 189–90

measurement of pain see assessment/

measurement (of pain)

mechanisms (of pain) 27–8

media, end of life issues reporting 97

medical gases, dyspnea 314

medical oncologists, elderly pain

control 362

medroxyprogesterone 328

megestrol acetate

anorexia cachexia syndrome 328

hot flushes 331

melatonin 328

meloxicam 136

Memorial Delirium Assessment Scale

(MDAS) 40, 186

Memorial Pain Assessment Card 42

Memorial Symptom Assessment Scale

10-18 (MASAS 10-18),

children 346

meningeal carcinomatosis 31–2

causes 31

diagnosis 32

pain syndromes 29 T, 31–2

radiological investigation 32,

33 F

spinal symptoms/signs 32 T

Mental Capacity Act 2005, England

96

menthol 330

merpethidine see pethidine

mesothelioma 252

metastatic bone pain

breakthrough 290

NSAIDs 128

radiotherapy 259, 260 F

metastatic disease, children 346

methadone 160–1, 169 T

accumulation 160

breakthrough pain 291

cancer pain use 160–1

children 349, 352 T

‘‘as needed’’ dosing 349

cough 315

dose conversion 393

dying person 393

morphine vs. 393

neuropathic pain 204

pharmacodynamics 160

pharmacokinetics 160

pharmacology 204

routes of administration/

formulations 160

side effects 160

sedation 184

substance abuse patients 385

unacceptability 393

methotrimeprazine 354

methylnaltrexone

cholestasis 330

constipation 324

methylphenidate

children 353–4

fatigue 329

opioid-induced sedation 184

metimazole see dipyrone

metoclopramide 320 T

midazolam

agitation 335

delirium 334

opioid-induced 187

procedure-related pain 218

Middle East

opioid availability 88

palliative care services 86, 87–8

education/training 88

home care services 87

hospice inpatient care units 88

service development barriers

88

Middle East Cancer Consortium

(MECC) 87

opioid availability 88

physician prescribing powers 88

Mini-Mental State Examination

(MMSE) 39–40, 186

miosis, opioid-induced 155

mirtazepine

depression 332

pruritus 330

misoprostol 133

mistletoe 274

mood disorders, history taking 39

morphine 158–9, 169 T

affective response changes 158

analgesic action onset 158

brachial plexus neuropathy,

radiotherapy-induced 406

breakthrough pain 291

cancer-induced bone pain 5

cancer pain use 159

children 348

clearance 348

dosages 348, 352 T

conjugation 158

continuous subcutaneous

administration 110

cough 315

dying person 393

dyspnea 313

starting dose 313

effects, in absence of pain 158

elderly 367

adverse effects 367

prescription 362

limitations 113

metabolism 158

children 348

methadone vs. 393

neuropathic pain 202, 203

clinical studies 203

pharmacodynamics 158

pharmacokinetics 158

pharmacology 203

children 348

rectal administration 110

respiratory depression induction

191

delayed 191

routes of administration/

formulations 159

side effects 158

delayed 158

sedation 184

switching 169

transdermal, nausea induction 191

WHO analgesic ladder 113
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morphine-3-glucuronide (M3G) 158,

203

elderly 367

morphine-6-glucuronide (M6G) 158,

203

motility disorders 321

motor cortex stimulation 246

motor paresis, neurolysis-induced 231 T

mucolysis 315

mucositis 317

dysphagia 317

multidrug resistance gene 1 (MDR-1),

opioid response variability 170–3

Multinational Etoricoxib and

Diclofenac Arthritis Long-term

(MEDAL) program 366

multiple myeloma 264

mu (m) opioid-receptors
A118G nucleotide substitution

173–4

knockout mice 173

response variability 173–4

stimulation 152

structure 152

subtypes 152

muscle tone, opioid effects 155

music therapy 278–9

myoclonus

definition 187

opioid-induced 187–8

children 353 T

clinical presentation/findings 188

diagnostic criteria 188, 188 T

epidemiology 187–8

etiology 187

management, evidence-based

evaluation 188

pathophysiology 187

patterns 187

myofascial trigger points 273

nabilone 320 T

nabumetone 133

gastrointestinal adverse effects 133

nalbuphine 162

nalfurafine 331

nalmefene 163

naloxone 162

naltrexone 163

naproxen

cardiovascular risks 136–7

elderly 366

metastatic bone pain 258

thrombogenicity 137–8

narcotic drugs

export regulations 83

import regulations 83

international regulations 82–3

manufacture regulations 83

see also individual drugs

Narcotic Drugs and Psychotropic

Substances Act 1985, India 84

nasogastric tubes, drug

administration 110–1

National Cancer Control Programme,

India 86

National Council for Palliative Care,

psychosocial care definition 50–1

national opium agency 83

nausea and vomiting 318–9

bowel obstruction 322, 323 F

causes 318, 319 T

chemotherapy-induced

acupuncture 274

hypnosis 276

management plan 322 F

TENS 243

clinical findings 318

management 319

nonpharmacological 319

pharmacological 320 T

plans 321 F, 322 F

opioid-induced 155, 190–1

children 353 T

epidemiology 190

etiology 190

management, evidence-based

evaluation 190–1

pathophysiology 190

pathophysiology 318, 318 F

postoperative, acupuncture 273–4

prevalence 318

nefopam 126

Neighbourhood Network in Palliative

Care (NNPC), India 87

nephrotic syndrome, NSAID-induced

135

nerve blocks

chemical neurolytic agents see

chemical neurolysis

physical neurolytic agents see physical

neurolysis

nerve of Arnold, bronchial cancer

pain 32

nerve pain, radiotherapy treatment 254

indications 252, 252 T

nerve trauma, surgery-induced 7

neuroleptics

children 354

elderly 368

neurolysis

chemical see chemical neurolysis

pathophysiology 226–7

selective 226–7

neurolytic celiac plexus block

(NCPB) 228–9

alcohol use 228

complications 229

controversies 229, 230 T

efficacy 229, 229 T

indications 229

procedure 229

neurolytic sympathetic blocks 229–30

neuropathic itch 329

neuropathic pain

assessment 43

bone metastasis 260

radiotherapy 260, 261 F

central 200

chemotherapy-induced see

chemotherapy-induced

peripheral neuropathy (CIPN)

definitions 41, 200

drug sequencing 209

drug synergy 209

drug treatment 200–12

dosing schedules 201 T

topical 209

etiology 201

models 7–9

limitations 7

pain behaviors 7–8

reproducible tumor confinement 7

nerve compression 7

models 7–8

paroxysmal 290

pathological 200

pathophysiology 5–7, 201

peripheral 200

physiological 200

prevalence 5–6, 200

secondary 7

symptoms 7

therapy-related 7

WHO management guidelines 209

nitric acid, NSAID-induced peptic

ulceration 134

nitrogen/oxygen mixtures, dyspnea

314

nitrous oxide mixture, procedure-

related pain 218

advantages/disadvantages 218

nitrovasodilators 134

NMDA receptor 207

NMDA receptor antagonists,

neuropathic pain 207–8

nociceptive inputs 3

nociceptive pain 41

nociceptors, tumor-related pain

345–6

noncompetitive antagonist 105
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Non-Government Organization (NGO),

palliative care services

Israel 87

Palestinian Authority 87

nonopioids 123–50

end of life care 334–5

WHO analgesic ladder 111–2

see also individual drugs

nonprofessional caregivers see family

caregiver

NO-NSAIDs (CINODs) 138

nonsmall cell lung cancer (NSCLC) 264

nonsteroidal anti-inflammatory drugs

(NSAIDs) 126–38

adverse effects 128, 128 T

cardiovascular risks 136–8

elderly 366

gastrointestinal risks see NSAID-

induced gastrointestinal effects

renal problems 128 T, 135–6, 135 F

thrombotic risks 136–8

anorexia cachexia syndrome 328

bone pain 258

breakthrough pain 289–90

rescue dosing 290

children 348

classification 127–8, 127 T

clinical use 128

as coanalgesics

opioid toxicity 181

positive effects 181–2

elderly 365–6

future developments 138

mechanism of action 125 F,

126–7

single nucleotide

polymorphisms 127

splice variants 127

metastatic bone pain 128

paracetamol vs. 124

procedure-related pain 218

response to, interindividual

variability 127

sweating 331

worldwide usage 126

see also individual drugs

nonverbal behavior, pain

assessment 370–1

dying person 392

norketamine 208

normeperidine 349

North America, palliative care

services 86

NSAID-induced gastrointestinal

effects 128–9, 128 T

damage mechanisms 129–30

elderly 366

ion trapping 130

peptic ulcers see peptic ulceration,

NSAID-induced

risk factors 130–3

age 131 T

concomitant conditions 132 T

concomitant medicine use 132 T

gender 131 T

identification 130, 131 T, 132 T

peptic ulcers 131 T

risk management 130

risk reduction strategies 130–4

COX-2 inhibitors 130, 133

drug choice 130, 132 T

lowest effective dose 132 T

safe drugs 131–3, 132 T

topical theory 130

numerical rating scores 14

nurses

attitudes to pain in elderly 362–3

pain estimation 364

nonverbal assessment 371

nystatin 316

occipital condyle syndrome 31 T

Oceania, palliative care services 86

octreotide

diarrhea 326

nausea and vomiting 320 T

odontoid process fracture 29 T

olanzapine

nausea and vomiting 320 T

opioid-induced delirium 187

older people see elderly

omeprazole 366

ondansetron

cholestasis 330

nausea and vomiting 320 T

opioid-induced 191

opiate 202

opioid(s)

addiction see opioid addiction

adjuvant drugs 113–4

adverse effect management 181–2

adverse effects 179–99, 156–7

administration route changes

183

children 351, 353 T

classification 180

combination drugs 183

dose response 180

epidemiology 180, 181 T

etiology 180

fear of 151–2

genetic variability 180

management strategies 180–3

nonopioid receptors in 180

pathophysiology 180

symptomatic management 182

see also individual effects

as antidiarrheals 326

blood–brain barrier 154

bone pain 258

breakthrough pain 289, 290 F

children

adverse effects 351, 353 T

dose escalation 350, 351

dosing schedules 350, 352 T

classification 153–4

agonist–antagonists 154

partial agonist 153–4

pure agonists 153

pure antagonists 154

controlled-release preparations 384–5

cough suppression 315

cross-tolerance 106

definition 153

dose conversion tables 183 T,

184 T

dual pharmacology 115

dying person 392–3

dyspnea 313

elderly 366–8

at home delivery systems

368

continuous infusion 368

drug combinations 367

end of life care 334–5

endogenous 153

binding characteristics 153 T

precursor molecules 153

fear of

dying person 393

elderly 366

by healthcare professionals 115

by patients 115

illicit use 106–7

in individuals without pain 154

inhaled, breakthrough pain 286

long-acting, dying person 393

nasal administration, breakthrough

pain 292

neuropathic pain 202–4

controversies in 202–3

dosing schedules 201 T

genetic variations 202–3

pharmacological effects 154–6

age-related changes 367

cardiovascular system 155

central nervous system 154–5

gastrointestinal system 155

immune system 156, 192

increased muscular tone 155

neuroendocrine 155
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opioid(s) (continued)

renal system 155–6

respiratory system 154–5

skin 156

pharmacology 151–67

physical dependence 156–7,

191

regulations/legislation

Indian 84

Italian 83–4

rescue dosing see rescue analgesia/

dosing

response, interindividual variability

candidate genes 170–4

causes 170

drug metabolism 173

drug transporters 170–3

genetics 170–4

pain pathway interactions 174

receptors 173–4

receptor signaling 174

scientific rationale 170

rotation see opioid rotation

routes of administration, dying

person 393

strong

adverse effects 113

elderly 367

immediate use 116

procedure-related pain 217

respiratory depression 113

sedation 113

starting dose 114

WHO analgesic ladder 113

substance abuse patients 384–5

switching see opioid switching

therapeutic uses 157–63

mild to moderate pain 157–8

mixed agonist–antagonists 162

moderate to severe pain 158–62

tolerance see opioid tolerance

topical, procedure-related pain 217

underprescription 115

volume of distribution 107

weak

elderly 366–7

legislation 112

withdrawal symptoms 156–7

see also individual drugs

opioid addiction 157, 191

cancer patients 157

children 355

parental fears 355

opioid antagonists 162–3

cholestasis 330

constipation 324

newer compounds 163

opioid irrelevant pain 116

opioid receptor(s) 152–3

action on pain pathway

152–3

acupuncture 273

distribution 152, 202

opioid activities 202 T

receptor-specific actions 152

signaling response variability

174

signal transduction 153

structure 152

subtypes 152

TENS 238

see also specific receptors

opioid rotation 182–3

children 351

cross-tolerance 106

definition 182

delirium 187

dose conversions 183 T, 184 T

effectiveness 182

guidelines 183

opioid-induced myoclonus 188

opioid switching vs. 169

WHO analgesic ladder in 182

opioid switching 168–78

adverse effect profiles 169–70

children 350–1

equianalgesic dose 350–1

clinical rationale 169–70

dose calculations 169

dose-ration ranges 169

evidence base 170

studies 171–172 T

opioid rotation vs. 169

refractory nausea 191

opioid tolerance 156, 191

children 354–5

clinical features 106

management 156

mechanisms 156

opiophobia 115

oral drug administration

children 349

dying person 393–4

loading dose calculation 108

WHO guidelines, efficacy 109–11,

116

oral problems 316–7

oral transmucosal fentanyl citrate

(OTFC)

breakthrough pain 291–2

cancer pain 160, 203

children 349

procedure-related pain 217

orexin 328

organic hallucinosis

definition 185

opioid-induced 185

children 353 T

clinical findings 185

clinical presentation 185

management 185

oropharyngeal pain 317

orphanin NQ/nociceptin 153

osmotic laxatives 325 T

osteoblasts, bone metastases 256–7

osteoclast-activating factors

(OAFs) 256–7

osteoclasts, bone metastases 256–7

osteoporosis, vertebral metastases vs. 28

osteoprotogerin (OPG) 256–7

ovarian cancer, radiotherapy 254

oxaliplatin 401

oxycodone 161, 169 T

breakthrough pain 291

cancer-induced/related neuropathic

pain 204

cancer pain use 161

children 348, 352 T

constipation induction 190

elderly 368

nausea induction 191

pharmacodynamics 161

pharmacokinetics 161

pharmacology 204

routes of administration/

formulations 161

side effects 161

oxygen, dyspnea 314

withholding treatment 314

oxymorphone 161

oxytocin, acupuncture 273

paclitaxel, neuropathy induction 7, 402

animal models 8

pain

components 50 F

definition 13

psychology 297

Pain and Palliative Care Clinic,

Kerala 87

Pain and Policy Study Group

(PPSG) 84

opioid policy assessment

guidelines 84

workshop approach 84

research areas 84

Romanian work 84–5

pain appraisal, cognitive processes

in 297

pain assessment see assessment/

measurement (of pain)
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pain assessment in advanced dementia

(PAINAD) 371

pain clinics, India 87

pain evaluation 41–4

pain flare see breakthrough pain

pain history see history taking

pain management

barriers to see pain relief barriers

clinical guidelines 116–7,

117 T

criticism 116–7

online 117 T

WHO see World Health

Organization (WHO)

ethics see ethical issues

historical aspects 82

psychological interventions see

psychological interventions, pain

management

teamworking see teamworking

pain management inventory (PMI),

elderly 362

pain related behaviors 392

pain relief barriers

drug availability 82–4

economic factors 82

Indian regulations 84

Italian regulations 83–4

narcotic drug regulations 82–3

family caregivers 64–5

international perspective 81–92

principle of balance 84–5

service development patterns

85–9

pain scales, cognitive impaired 392 F

Palestinian Authority, palliative care

services 87

palliative care 412–3

acute care–palliative care

interface 412, 413 F

emotional pain alleviation, ethics 95

global development 85

model 389–90, 390 F

services, worldwide distribution 86

social pain alleviation, ethics 95

United States 412

WHO definition 412

Palliative Care Formulary,

non-licensed drug use 415–6

palliative home care teams

team members roles 413

United Kingdom 412–3

United States 413

palonsetron 320 T

pamidronate 265–6

Pancoast tumor 254

pancreatic cancer 35

pancreatic pain, cancer-induced 35

para-aortic lymphadenopathy

253–4

paracentesis 215 F

paracetamol (acetaminophen) 124–5

adverse effects 125

gastrointestinal bleeds 125

renal failure 125

breakthrough pain 289–90

children 347–8

contraindications 347–8

dosing 347–8

safety 348

development 124

elderly 365, 367

mechanism of action 124–5,

125 F

COX-3 124

COX inhibition 124

NSAIDs vs. 124

overdosage 125

popularity 124

sweating 331

parathyroidectomy, uremic itch 330

parathyroid hormone-related peptide

(PTHrP), hypercalcemia 319

parenteral drug administration 110

Parkinson’s disease, communication

in 370–1

paroxetine

cancer-induced/related neuropathic

pain 205

pruritus 330

partial agonist

ceiling effect 105

definition 105

pathological fractures 266–7

pathological neuropathic pain 200

pathophysiology (of pain) 3–12

patient(s)

analgesics, reluctance to take 94

assessment 38–47

historical aspects 38

drug use misunderstandings 94

evaluation 39–40

patient-controlled analgesia (PCA)

children 350

postbreast cancer surgery pain

404

patient education 297–8

children 304

components 297

efficacy, evidence for 298

family members 298

medication compliance 298

nonpharmacological

interventions 297

opioid fear reductions 298

pain assessment 297

pain control issues 94

patient empowerment 297

pharmacological 297

patient record card, controlled

drugs 414

pediatric cancer pain 345–58

analgesics 347–9

adjuvant 351–4

postoperative pain models 347

routes of administration 349–50

studies 347

anesthetic management

approaches 354

breakthrough pain 346

complementary therapy use

270–1

epidemiology 346

etiology 345–6

nonpharmacological control 346–7

environmental 347

pharmacological management 347–54

psychological interventions 304–5

terminal sedation 354

pelvic pain, radiotherapy 254

pentazocine

cancer pain 162

mechanism of action 105

peptic ulceration, NSAID-induced 129

absolute risk 129

prophylaxis 130, 133–4

drug choice 134

prostaglandin replacement 133–4

stomach acid reduction 133

relative risk 129

trends 129

percutaneous balloon

pericardiotomy 313

pericardial effusions, malignant 312–3

peripheral neuropathic pain 200

peripheral neuropathy 34–5

chemotherapy-induced see

chemotherapy-induced

peripheral neuropathy (CIPN)

paraneoplastic manifestation 34–5

tumor invasion 35

peristaltic actions, gut 323

periventricular and periaqueductal gray

matter, deep brain stimulation 246

pethidine 162

cancer pain use 162

children 349, 352 T

dying person 394–5

pharmacodynamics 162

pharmacokinetics 162

procedure-related pain 217
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pethidine (continued)

routes of administration/

formulations 162

side effects 162

toxicity 162

petrissage 277–8

P-glycoprotein, opioid response

variability 170–3

phantom pain

bladder 36

breast 404

post-rectal excision 36

pharmacodynamics 105–7

definition 364–5

elderly 365

long-term exposure effects 105–7

receptor effects 105

pharmacodynamic synergy 209

pharmacodynamic tolerance 105

pharmacokinetics 107–8

definition 364–5

dosing regimen calculation 108

elderly 365

distribution 365

factors influencing 108

terminology 107

pharmacokinetic synergy 209

pharmacokinetic tolerance 105

phenobarbital 335

phenol

neurolysis 227–8, 228 T

alcohol neurolysis vs. 228

epidural blockade 230

patient positioning 227

pruritus 330

phenothiazines 314

phenytoin

cancer-induced/related neuropathic

pain 206

elderly 369

side effects 369

pholcodine 315

phosphate, hypercalcemia 321

phospholipase-A2 inhibitors (PLA2)

138

phosphorus, metastatic bone pain 264

physical dependence

agents 226 T

children 354–5

definition 106, 156–7

opioids 156–7, 191

physical examination 40

physical neurolysis 225–34

agents 231–3

pathophysiology 226–7, 226 T

surgical sectioning vs. 226, 226 T

see also individual agents/techniques

physiological neuropathic pain

200

phytotherapy see herbal medicine

pilocarpine 316

pituitary ablation 254

plain x-ray

malignant bone tumors 257

malignant psoas syndrome 34 F

patient assessment 40

spinal cord compression 31

platinum-based chemotherapy,

peripheral neuropathy

induction 401

pleural disease, radiotherapy 252

pleural effusions, malignant

312–3

pleurodesis 312–3

polypharmacy

delirium 186

dying person 393–4

positive mental images 299–300

efficacy 301

positron emission tomography (PET)

hypnosis 277

malignant bone tumors 257

postbreast cancer surgery pain

(PBCSP) 402–5

acute pain influences 403–4

axillary dissection 403

breast reconstruction 404

classification 403

etiology 403

intercostobrachial neuralgia 403

PCA 404

risk factors 403

surgical factors 403–4

treatment 404–5

‘‘posthypnotic suggestion’’ 275

postmastectomy pain syndrome

(PMPS) 205–6

postoperative nausea,

acupuncture 273–4

post-surgical pain 402–5

potency, drug 105

‘‘potentization,’’ homeopathy

275

prednisolone 327–8

preferential COX-2 inhibitors

127

pregabalin 206

premedication, procedure-related

pain 214

prevalence (of pain) 14–8

advanced cancer 14–8, 19–21 T, 28 T

assessment 13–4

bereaved carer studies 14–8, 19–21 T

recall bias 14–8

early disease 14, 15–18 T

metastatic disease effects 18

primary tumor site 18, 22 T, 28 T

terminal cancer 28 T

time of diagnosis 14

primary care physicians, pain control in

elderly 362

principle of balance, opioid

analgesics 84–5

procedure-related pain

analgesia provision 213–4

approaches to 214–5

assessment 216 T

children

causes 346

incidence 213

psychological interventions 304

control 213–21

future directions 219–20

incidence 213

local techniques 216–7

mild to moderate 214 T

moderate to severe 213, 214 T

nonpharmacological

interventions 215–6

patient factors 214, 216 T

physician factors 214–5

procedural preparations 216

procedures causing 214 T

sedating drugs 218–9

system factors 215

topical techniques 216–7

profile-tailored cognitive-behavioral

therapy 302–3

progestogens

anorexia cachexia syndrome 328

side effects 328

Programme for Cancer Pain Relief,

WHO 82

promethazine 314

propofol

agitation 335

procedure-related pain 218

prostate cancer

hormone treatment 265

strontium 263

prostate specific antigen (PSA), bone

metastasis 257

protein binding, age-related

changes 365

proton pump inhibitors (PPIs)

elderly 366

NSAID-induced peptic ulcer

prophylaxis 133

pruritus 329–31

causes 329

clinical findings 329–30
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management 330

general measures 330

systemic treatments 330–1

topical treatments 330

opioid-induced 156, 192

children 353 T

pathology 329

pseudoaddiction 107

substance abuse 381

pseudomembranous stomatitis 316

psychiatric problems, non-pain

related 331–4

psycho-education see patient education

psychological dependence see addiction

psychological distress 303

pain interactions 48–9

prevalence 21

psychological evaluation

confidentiality 51

coping mechanisms 55–6

effective communication skills 52

ethical issues 51

family 48–62

practical steps 53–4

moral issues 51

objectives 50–1

patient 48–62

psychological interventions, pain

management 296–309

adult populations 297–303

children 304–5

see also individual interventions

psychological problems, non-pain

related 331–4

psychomotor performance, opioid-

induced cognitive failure 185

psycho-oncology 380

psychosocial assessment 50–2

carers 52

family 52

friends 52

individual 51

physical resources 52

social resources 52

psychosocial care 50–1

psychosocial support groups, substance

abuse 383

psychostimulants

adverse effects 184–5

children 353–4

opioid-induced sedation 184

psychotherapy

depression 332

group, distressed patients 303

supportive see supportive

psychotherapy

public attitudes (to pain) 49

pulmonary edema, opioid-induced 192

pulmonary emboli 311–2

quantitative sensory testing (QST),

CIPN 401

radiation damage, late 259

radiation-induced fibrosis 7

radiation tolerance dose 259

radicular pain, spinal cord

compression 30

radiofrequency lesioning (RF) 232

advantages/disadvantages 232, 232 T

clinical applications 232–3

complications 233

definition 232

sympathetic chain 233

radioisotope therapy

bone pain 262–4, 262 T

elderly 370

see also individual radioisotopes

radionuclides, children 354

radiotherapy 251–5

airway obstruction, tumors 312

analgesic action mechanisms 251

bone pain 258–64

dose 259–61, 260 F

efficacy 267

elderly 370

immobilization 258

localization 258–9

localized pain 258–9

metastatic 258

multiple sites 261

neuropathic 260, 261 F

pain relief onset 259, 260 F

planning 259

postoperative 266–7

retreatment rates 260–1, 261 F

side effects/complications 259

spine 259

superficial bones 259

treatment delivery 259

wide field irradiation see wide field

irradiation, bone pain

brachial plexus neuropathy induction

see brachial plexus neuropathy

(BPM), radiotherapy-induced

breakthrough pain 289

elderly 370

hemoptysis 315

indications 251–2

nerve pain 254

pain induction 405–6

physical nature 405

soft tissue pain 252–4

superior vena caval obstruction 312

Radiotherapy Action Group Exposure

(RAGE) 406

raised intracranial pressure, nausea and

vomiting 318, 321 F

ranitidine 366

receptors, drug effects 105

rectal administration, analgesia 110

breakthrough pain 291

children 350

dying person 393–4

rectal cancer

case history 417–8

postoperative pain recurrence 36

rectal fullness sensation 36

rectal laxatives 324

rectal pain 36

refractory nausea, opioid switching

191

Reiki healing 278

relatives, as ‘‘attorney’’ 96

relaxation 277, 299–300

efficacy 301, 302

elderly 369–70

renal cancer

radiotherapy 253

recurrence, lumbosacral

plexopathy 33

renal disease, pharmacokinetic

effects 108

renal failure

dying person 394–5

pain management 40

paracetamol-induced 125

renal impairment

opioid use, elderly 367

pharmacokinetic effects 108

renal system, opioid effects 155–6

rescue analgesia/dosing 111, 114

breakthrough pain 290, 291

children 350

oral 291

definition 290

elderly 368

ideal medication 290, 290 F

time–action relationship 291, 291 F

resource access, family caregiver 67 T

respiratory depression, opioid-

induced 154–5, 191

children 353 T

tolerance 156

respiratory system

non-pain symptoms control 311

opioid effects 154–5

Responding to patients who are

silent 371

retroperitoneal sarcoma,

radiotherapy 253
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revised Edmonton Staging System

(rESS) 44, 45 T

rhenium 264

rib fractures, pathological 29

rib metastases 29

rifampicin 330

risperidone 187

rofecoxib

cardiovascular risk 137

elderly 366

gastrointestinal adverse effects 133

withdrawal 127

Romania, opioid availability 84–5

root pain, spinal cord compression 30

rule of double effect see doctrine of

double effect

ryodoraku 272

sacral metastases 29 T

Safe management of CDs 414

salbutamol 314

salivary flow, acupuncture 274

salt retention, NSAID-induced 135

samarium

bone pain 263

gamma camera imaging 263,

263 F

Saunders, Cicely 85, 412

‘‘total pain’’ concept 85

scopolamine (hyoscine

hydrobromate) 191, 320 T

sedation

conscious see conscious sedation

deep 219

opioid-induced 154, 184–5

children 353 T

clinical presentation 184

epidemiology 184

etiology 184

management 184–5

pathophysiology 184

psychostimulants 184

strong opioids 113

tolerance 184

procedure-related pain 218–9

seizures, opioid-induced 187–8

selective neurolysis 226–7

selective serotonin reuptake inhibitors

(SSRI)

cancer-induced/related neuropathic

pain 205

depression 332

self-hypnosis 276

children 305

efficacy 301

senile pruritus 329

senna 325 T

serotonin and noradrenergic reuptake

inhibitors (SNRI) 205–6

serotonin release, acupuncture 273

sexual counseling programs 55

sexual history taking 55

sexuality 55

sexual problems 55

Shanti Avedna Ashram 87

Shiatsu (acupressure) 272, 277–8

Shipman, Dr Harold 414

Single Convention on Narcotic

Drugs 115

remit 82–3

Single Convention on Narcotic Drugs

1961 (amended 1972) 82

single nucleotide polymorphisms

(SNPs), NSAIDs and 127

skeletal muscle relaxants 209

skin

opioid effects 156

radiotherapy side effects 259

skin care, lymphedema 329

skin patches, analgesia delivery 110

sleep, opioid effects 154

small cell lung cancer (SCLC) 264

small intestine

NSAID-induced toxicity 134–5

management 135

pathophysiology 134–5

obstruction see bowel obstruction

opioid effects 155

social support

patient 49

professional team 75

sodium cromoglycate 330

sodium valproate 206

soft tissue pain, radiotherapy 252–4

indications 252, 252 T

somatic pain

cancer-induced

animal models 4

pathophysiology 4–5

definition 41

somatization, as prognostic factor 43

South African hospice

development 88–9

Special Prescription Form, Italy 83–4

sphenoid sinus syndrome 31 T

sphincters

intrathecal neurolysis effects 231 T

opioid effects 192

spinal cord

opioid effects 152–3

radiotherapy side effects 259

spinal cord compression

causes 30

children 346

imaging 31, 32 F

pain syndromes 30–1

spinal cord stimulation (SCS)

243–5

clinical effectiveness 244

clinical technique 244–6

contraindications 245–6

cost-effectiveness 244

electrode placement 244–5

indications 245 T

mechanism of action 243–4

MRI compatibility 245–6

rationale 243–4

spinal cord tumors, children 346

spironolactone, elderly 365

splenic pain management,

radiotherapy 253

spontaneous pain, epidemiology 288

squashed stomach syndrome 318

management 321 F

staging (of pain) 43–4

starvation, anorexia cachexia syndrome

vs. 327

St Christopher’s Hospice 85

stellate ganglion neurolytic

block 229–30

steroids see corticosteroid(s)

stimulation-induced analgesia 235–50

definition 235

historical aspects 235

recent techniques/developments 246

see also individual techniques

stimulation-produced analgesia see

stimulation-induced analgesia

‘‘stocking-glove’’ distribution,

chemotherapy-induced peripheral

neuropathy 400

stomach, opioid effects 155

stool analysis of transit time (SST),

opioid-induced

constipation 189–90

stroke, communication in 370–1

strontium, metastatic bone pain 263

subarachnoid infusion, children 354

subcutaneous drug administration

children 350

dying person 393–4

substance abuse, pain

management 379–88

analgesic therapy 384–5

case example 385–6

clinician–patient trust 381

definitions 380

drug testing/screening 381, 382, 385

body fluids tested 385, 386 T

consent 385

result interpretation 385, 386 T
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institutional policy 381–2

management guidelines 381–5

medicolegal issues 384, 386

multidisciplinary care team 381
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382 T

nonpharmacologic approaches 382,
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patient assessment 381, 382 T
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psychosocial support groups 383

structure 384

research directions 386

treatment outcomes 383
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written care agreements 383–4

dismissal from treatment 384

example 384

initiation criteria 383–4

noncompliance consequences 384

outcomes 383 T

substance dependence see addiction

sufentanil 217

suicide

cancer-related see cancer-related

suicide

risk, elderly 363

superior hypogastric plexus block 230

superior vena caval obstruction

(SVCO) 312

supportive care 412

supportive psychotherapy 298–9

breast cancer 298–9

components 298

definition 298

efficacy 298–9

SUPPORT study 391

suprascapular nerve entrapment

32–3

risk factors 32–3

surgery

breakthrough pain 289

breast cancer, postoperative pain see

postbreast cancer surgery pain

(PBCSP)

nerve trauma risk 7

sweating 331

investigations 331

management 331

opioid-induced 156

pathology 331

Swedish massage see massage

sympathetic blocks, neurolytic 229–30

symptom clusters, psychological

interventions 303–4

symptom substitution 300

tachyphylaxis (acute tolerance) 105

tamoxifen 265

tapotement 277–8

taste alterations 317

taxanes 402

teamworking 71–80

absent planning 76

bad teamwork scenario 71–2,

77–9

Charing Cross experience 76

colleague relationship problems 76

communication breakdown 76

with patients 76

conflicts 76

management strategies 79 F

downside/failure 76

effectiveness 74

experienced team scenario 72–3,

79–80

inexperienced team scenario 71–2,

77–9

maintenance problems 76

member variety 74–5

need for 73–4

clinician issues 73–4

patient issues 73

professional companionship 73

organizational development (OD) 77,

78 T

definition 77

teambuilding 77

peer supervision 75

planning 77

local needs survey 77

power/status problems 76

roles in 75, 75 T

social support 75

successfulness 74–5, 74 T

clarity 74

development time 75–6

support 75–6

team definition 74

team development 77, 77 T

stages 78 T

tension 76

theory 74–7

views on 71

temperature regulation 331

terminal sedation 391

children 354

delta 9-tetrahydrocannabinol

(THC) 328

thalamic ablation 254

thalidomide

anorexia cachexia syndrome 328

chemotherapy-induced peripheral

neuropathy 402

pruritus 330

sweating 331

therapeutic dependence 107

therapeutic touch (healing) 278

thioridazine 331

third-party assessment, dementia/

delirium patients 43

thoracocentesis 312–3

thrombosis

COX-2 mediated 136,

137 F

NSAID-induced 136–8

COX-2 inhibitors 136

epidemiology 136–7, 137 T

mechanism 136

non-selective NSAIDs 136

tizanidine 209

tolerance

acquired 105

acute (tachyphylaxis) 105

children 354–5

definition 105, 156, 191

fear of 106

learned 105

opioids see opioid tolerance

pharmacodynamic 105

pharmacokinetic 105

topical anesthesia

children 349–50

practical aspects 217

procedure-related pain 216

total body clearance, drugs 107

total pain

dying person 390, 392

ethical issues 95

tramadol 157–8

cancer-induced/related neuropathic

pain 204

clinical studies 204

cancer pain use 158
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constipation induction 190

elderly 367

pharmacodynamics 157

pharmacokinetics 157

pharmacology 204

routes of administration/
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side effects 157–8

WHO analgesic ladder 112–3

tranexamic acid 315

transcranial magnetic stimulation
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clinical effectiveness 238–43,
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contraindications/precautions 243,
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conventional 237, 240 F
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electrode positioning 243, 244 F

historical aspects 235

non-pain related effects 239 T

optimal settings 236, 237 T

procedure-related pain 216

pruritus 330

rationale 237–8

short-term effects 243

techniques 237, 239 T

treatable conditions 239 T

tumor growth and 237

transcutaneous spinal electroanalgesia

(TSE) 238

transdermal delivery systems

analgesia 110

opioids, dying person 393

transient pain see breakthrough pain

transitory pain see breakthrough pain

transmucosal drug administration 111

treatment-related side effects,

behavioral interventions 302

tricyclic antidepressants

cancer-induced/related neuropathic

pain 205
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pre-treatment investigations 353

depression 332

elderly 369

trigeminal neuralgia, radiofrequency
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tumor-induced pain
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Uganda, morphine use 89
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undertreatment 115

upper limb pain management,
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contraindication 263
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uterine cancer, radiotherapy

254
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withdrawal 127, 137
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pain 205–6

chemotherapy-induced neuropathy
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postmastectomy pain

syndrome 205–6

venting gastrostomy
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nausea and vomiting 319
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differential diagnosis 28
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initial-steady state differences 107,
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loading dose calculations 108
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vomiting see nausea and vomiting
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Western Europe, palliative care

services 86
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breakthrough pain 289
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interventional therapies 111
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efficacy 262
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‘‘wind up’’ phenomenon, opioid

effectiveness 202–3, 207

wire stents
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superior vena caval obstruction
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withdrawal symptoms 106
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opioids 156–7

prevention 106

World Health Organization (WHO)

cancer pain relief guidelines 104
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availability 110 T
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for the individual 109, 114

by the ladder see WHO analgesic

ladder

by the mouth 109–11, 116

prescription modifications

114–5

principles 108–15

reassessment 114–5

written instructions 114

‘‘foundation measures’’ 82

palliative care definition 412

Programme for Cancer Pain Relief
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definition 192

opioid-induced 192

epidemiology 192
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treatment 316
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