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Series Foreword

Despite the significant advances in diagnosis and treatment that have been made in
recent decades, cancer remains a major cause of death in all developed countries. It is
therefore essential that all health professionals who provide direct care for cancer
patients should be aware of what can be done to alleviate suffering.

Major progress has been made over the past thirty years or so in the relief of physical
symptoms and in approaches to the delivery of psychological, social, and spiritual care
for cancer patients and their families and carers. However, the problems of providing
holistic care should not be underestimated. This is particularly the case in busy acute
general hospitals and cancer centres. The physical environment may not be conducive
to the care of a dying patient. Staff may have difficulty recognizing the point at which
radical interventions are no longer in a patient’s best interests, when the emphasis
should change to care with palliative intent.

Progress in the treatment of cancer has also led to many patients who, although
incurable, living for years with their illness. They may have repeated courses of
treatment and some will have a significant burden of symptoms that must be
optimally controlled.

One of the most important developments in recent years has been the recognition of
the benefits of a multidisciplinary or multiprofessional approach to cancer care.
Physicians, surgeons, radiologists, haematologists, pathologists, oncologists, palliative
care specialists, nurse specialists, and a wide range of other health professionals all
have major contributions to make. These specialists need to work together in teams.

One of the prerequisites for effective teamwork is that individual members should
recognize the contribution that others can make. The Palliative Care Consultations
series should help to make this a reality. The editors are to be congratulated in
bringing together distinguished cancer and palliative care specialists from all parts
of the world. Individual volumes focus predominantly on the problems faced by
patients with a particular type of cancer (e.g. breast or lung) or groups of cancers
(e.g. haematological malignancies or gynaecological cancers). The chapters of each
volume set out what can be achieved using anticancer treatments and through the
delivery of palliative care.

I warmly welcome the series and I believe the individual volumes will prove valuable
to a wide range of clinicians involved in the delivery of high quality care.

Professor M A Richards
National Cancer Director, England
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Preface

Many aspects of the oncological and palliative care management of breast cancer
exemplify some significant cultural changes and medical advances that have taken
place in the last fifty years.

Cancer was once a ‘taboo’ subject — patients even felt a sense of shame on learning
that they had the disease, it could not be named. The suffering felt by those who felt
they had to conceal the illness, or had it concealed from them, can only be imagined.
Treatment was once surgery alone, then the advance of radiotherapy was added to
primary treatment. Both were mutilating and onerous and if they did not cure, the
disease would kill, often quickly and painfully. It was usual for patients to be told what
was best for them and it was a rare woman who demurred. The adverse effects of early
chemotherapy regimens could not be controlled easily and after intensive treatment
had been given there were no palliative treatments.

Breast cancer is now possibly the ‘most talked about’ cancer in everyday life: it is so
common that most people know someone close to them, perhaps a relative, friend,
neighbour or colleague who has been affected. It receives attention in the media
because of medical advances in treatment, or less happily because of failures and
perceived failures in management by individual doctors, other clinicians or health care
systems. More positively, many women who have experienced breast cancer tell their
stories in local and national newspapers, books and daytime and mainstream slots on
television, and inspire and inform other sufferers. Major charities like Cancer Relief
Macmillan, ‘Breakthrough Breast Cancer’ and many others have publicised the needs
of women with breast cancer. The unmentionable, even thirty years ago, has become
the topic of everyday conversations and whilst many people still ‘don’t know what to
say’ when someone close tells them she has breast cancer, they often know a bit about
the experience their friend or relative is going through, that she will need emotional
support as well as medical treatment, and where she can go for help. Cancer is now
mentionable and although the feeling of being stigmatised still affects many patients
with all cancers, this has reduced in incidence and enabled many more people living
with cancer to ask for the help they need.

Naturally perhaps, the public emphasis is on the women who are cured, and
advances in oncology mean that this has become much more common. The public
perception of breast cancer is therefore changing to that of a curable illness. In all this,
the advances in the management of advanced cancer should not be overlooked, as they
too are hopeful for those with metastatic disease.

Now it may be possible for an individual to live longer with advanced disease and
experience a good quality of life with relatively benign palliative oncological treat-
ments, some being given in tablet form. This has meant that many cancer patients now
live with a chronic illness, which requires a different outlook to an immediately life-
threatening one. Oncologists are now starting to set up systems to give ‘supportive
care’ to help those patients who could otherwise live from the time of diagnosis mostly
asymptomatically, but with the possibility of a constant background threat shadowing
their lives — unless they get the help they need to contain it. Other patients could live
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for months, perhaps years, with intrusive symptoms — the disease always a reality for
them without effective symptom control.

These changes in oncology treatment and outlook have brought about a change in
the way palliative care physicians work with their colleagues in oncology: it is no
longer an ‘over to you’ one way journey from oncology to palliative care, common in
the 1980s and early 1990s. Working in partnership with the patient and his/her carers
to give palliative oncological therapy in conjunction with palliative care is the usual
pattern now. Palliative care teams may see a patient during a symptomatic spell, then
not see the patient for months or years. Rehabilitation and long-term support, both
physical and psychological, is becoming increasingly important in oncology and
palliative care management. Many patients want to play a very active part in the
decisions concerning their treatment. Palliative care clinicians recognize that palliative
endocrine and chemotherapy are usually relatively easy to undergo and can be
integrated into a full active life and reduce symptoms. Targeted biological treatments
such as Herceptin may be leading the way in an exciting new therapeutic direction for
advanced disease.

These issues are discussed in depth in the first and third chapters. The care of the
patient who lives with long-term symptoms and the complications of advanced
disease are discussed in the chapters on lymphoedema, fatigue, bisphosphonates
and bone metastases.

Breast cancer, however, remains a disease that can kill young people quickly and
painfully, and one that can present late in older women who may conceal an
obvious cancer until it becomes too malodorous or disseminated to hide any longer.
There are separate chapters to cover the subjects of pain in advanced local disease,
carcinomatous meningitis and odours and wounds: they are difficult and demand-
ing problems to treat and there is little evidence from controlled trials to aid
clinicians and patients. The book finishes with a review of the management of
pleural effusions — common and very disabling - and an area where there have been
important advances in recent years.

This book was planned with Eduardo Bruera who has also co-authored an
outstanding chapter on the management of the complications of bone metastases.
His famously busy schedule meant that he had to step down from co-editing. I am
very grateful for his interest and support in the early stages. Helena Earl has been a
thoughtful and active specialist co-editor and I would like to thank her — she has also
co-authored an authoritative first chapter illustrated with moving case histories.

All the contributors have been committed and enthusiastic and I would like to
acknowledge their work — they are all obviously very dedicated to their patients and
their special interest, and it is clear why the management of metastatic disease is
advancing at a rapid pace. We would all like to see all cancers cured, and an end to the
suffering of advanced disease, but whilst it is with us, we need to understand how best
to help our patients. This book was commissioned to give you that information. It has
been both a great pleasure and an education to work with all the authors. I hope that
you enjoy reading it and find what you need for your clinical practice within.

Sara Booth
August 2005
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Chapter 1

Current management of advanced
breast cancer

Mahesh Iddawela, Athar Ahmad, Karen
McAdam, and Helena Earl

Summary

At the point of development of metastatic disease, breast cancer is defined as incur-
able. The aims of therapy then change to keeping the patient ‘as well as possible for as
long as possible. This implies that prolongation of life is important despite the
impossibility of cure, but that attention to quality of life and therefore side-effects
of treatment plays an equally important part. In many ways this has become the ‘art of
oncology. In breast cancer, response rates to treatment are so high that ‘active palliative
anticancer treatment with hormonal and chemotherapy is universally accepted as the
best way to both prolong life and improve its quality. The first decision for the
oncologists is whether to use hormonal treatment or chemotherapy. Hormone recep-
tor status in the primary breast cancer guides decisions here. It is more difficult at
present to quantify clinical judgements concerning chemotherapy and they remain
largely in the sphere of qualitative decision-making. In other words the oncologist has
to develop expertise and make clinical judgements about what treatment to give, how
much, when to start, how long to carry on, in what order to give active agents, and
whether to combine drugs together to achieve higher response rates at the cost of
greater toxicity. There will still be a few patients in whom treatment is inappropriate,
and palliative and supportive care are the best options from the outset. In our opinion
and that of many UK breast cancer specialists, there is a real need to develop better
prognostic and predictive markers of response to different therapies. There is also a
need to evolve clinical trials in the metastatic setting which will begin to answer some
of the questions outlined above, which remain so important for women who have the
misfortune to develop metastatic breast cancer. Newer ‘targeted’ agents, such as
herceptin, offer great hope in this field, since they will target tumours and produce
less toxicity, thus fulfilling the stated aim: to keep women with metastatic breast cancer
as well as possible for as long as possible.

Introduction

Breast cancer is the most common solid tumour in women in the US and Western
Europe. Its incidence has increased considerably over the past 10 years and approxi-
mately 40 000 cases of breast cancer are now diagnosed each year in the UK. Although
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cure rates have also risen because of better local and systemic treatment in the early
stages of the disease, the number of women diagnosed and living with metastatic
breast cancer remains very high.! Hence the importance of the management of
metastatic breast cancer as a topic for this series, Palliative Care Consultations.
Many treatments are available, which include systemic chemotherapy and hormone
therapy, palliative radiotherapy and newer ‘biological’ therapies, the most successful
of which to date has proved to be herceptin, a monoclonal antibody. These have
response rates that lead to significant palliation of cancer symptoms and prolongation
of life for women with metastatic disease. ‘Active’ palliative treatment, which makes
significant use of increasingly available systemic treatments, is a vital part of palliative
management of women with metastatic breast cancer.

The median survival for metastatic breast cancer patients is 2—3 years but disease
burden and number of sites of metastatic disease affect this. Patients with non-visceral
disease have a median survival of 40 months but for those with visceral disease it is
about 18-24 months. At the time of relapse the aim of treatment is palliation of
symptoms first and prolongation of life second. Hence the toxicity of treatment and
its impact on quality of life are important factors, which need to be carefully
considered. There is emerging evidence that the overall survival of metastatic or
locally advanced breast cancer is improving due to the introduction of better treat-
ments. A retrospective study, looking at patients with metastatic breast cancer treated
at a single institution, showed that patients presenting between 1974 and 1979 had a
median survival of 15 months, whereas patients developing metastatic disease be-
tween 1995 and 2000 had a median survival of 51 months.> A further population-
based study in Canada demonstrated that the advent of new therapies during the
1990s led to a significant improvement in overall survival for patients treated in the
latter part of the decade.’

Common sites of breast cancer metastasis can be divided into two major categories:
loco-regional (chest wall, axilla, or supraclavicular metastasis) or distant (lung, liver,
bone, and brain). Patients with locally advanced breast cancers which are not surgi-
cally resectable can be treated with neoadjuvant therapy, which includes both endo-
crine treatment and chemotherapy. Treatment of these patients follows a similar
pattern to treatment of metastatic disease, although radical radiotherapy and pallia-
tive surgery also play a role.

Management
Treatment options

When a patient develops metastatic disease, several factors govern the decisions about
the optimal treatment for that individual; these include: age, menopausal status, sites
of metastases, oestrogen receptor (ER) status, human epidermal growth factor-2 over-
expression, and time to the development of first metastasis (disease-free interval).
One important decision that has to be made early is whether the patient (if ER
positive) can have a trial of hormonal treatment first, or should start immediately
on chemotherapy. If the patient has ER-negative breast cancer, then endocrine therapy
is not an option.
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Very few women with metastatic breast cancer (less than 20%) achieve a complete
response to treatment. The majority of patients on treatment achieve a partial response
or stable disease. Stabilization of disease is an important end point as it halts
the worsening of symptoms and thus maintains the quality of life of the patient. The
better the response to endocrine or chemotherapy the longer the treatment-free
interval, with patients who do achieve a complete response having the longest
disease-free and overall survival.

Endocrine therapy

Endocrine therapy was established as an important modality of treatment for meta-
static breast cancer as long ago as 1896, when Beatson described the regression of skin
metastases in women who had been treated by oophorectomy.* Unless there is life-
threatening visceral disease (liver, lung, and brain) and rapid response is required,
systemic hormonal therapy is preferred first-line therapy in metastatic disease which is
ER-positive (Fig. 1.1). Relative to chemotherapy, this treatment has low toxicity and
around 40-60% of ER-positive patients will respond. When progesterone receptors
(PR) are also positive in the primary tumour the response rate increases to 60-80%. In
the uncommon scenario of ER-negative but PR-positive breast cancer, there can be up
to 30% response rate to endocrine therapy.

Factors that predict endocrine responsiveness include postmenopausal status, older
age, good performance status, human epidermal growth factor negativity (HER-2
negative), and long interval between diagnosis and the development of metastases.

Premenopausal women Postmenopausal women
Skin
Pituitary «——| LHRH Pituitary "\tsiipose
| issue
l analogues Liver
LH/FSH LH/FSH
i Al
Sk
l Adiplcr:se Inhibits
: synthesis
Ovaries tissue Ovaries Y
Liver

T
o
Oesirogen  Oest Oestrogen

\ Tamoxifen
Inhibits

action

LH - Luteinizing hormone/FSH-follicular stimulating hormone
LHRH - luteinizing hormone releasing hormone
Al - aromatase inhibitor

Fig. 1.1 Mechanism of action of hormonal treatment for breast cancer.
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The treatment is for those without rapidly progressive disease and minimal/ moderate
disease burden.

Metastatic breast cancer patients with bone-only metastases, soft tissue disease (e.g.
axillary or supraclavicular lymphadenopathy, skin metastases), or asymptomatic visceral
metastases are candidates for first-line endocrine treatment. Meta-analysis of patients
with visceral disease on trials of anastrazole has shown that there was no significant
difference in time to progression. Although there are multiple agents, there is no evidence
that combination hormonal treatment produces a survival advantage over sequential
therapy even though combination regimens are associated with higher toxicity.

First-line endocrine treatment for postmenopausal women with metastatic breast
cancer is with an aromatase inhibitor (AI) (anastrazole or letrozole) (Fig. 1.2).
Compared to tamoxifen these agents have higher response rates, better tolerability,
and lower incidence of thromboembolic episodes, although there is a higher incidence
of osteoporosis and fractures.

Patients who fail on the first AI can be changed to another agent, so exemestane is
used on failure of treatment with either anastrazole or letrozole. When these patients
have progressed through the aromatase inhibitors, they can be changed to pure
oestrogen antagonists such as fulvestran. Patients who progress on these agents, can
receive progestins (such as megesterol acetate or medroxyprogesterone), if they
remain candidates for further treatment.

There are few side-effects associated with endocrine therapy but as patients progress
through multiple treatment modalities, the morbidity from the disease increases and
the toxicity of even the endocrine therapy becomes significant. It is important for the
multidisciplinary team managing the patient to discuss and re-establish the aims of

Metastatic Breast Gancer
ER positive

Postmenopausal

Exemestane or
anti-oestrogen
(Fulvestran)

Aromatase Tamoxifen
inhibitors and
Anastrazole ovarian
Letrozole suppression

i (Surgical

oophorectomy

Aromatase LHRH analogues)
inhibitors

|

!

Anti-oestrogen
(Fulvestran) or
Progestins

Fig. 1.2 Treatment algorithm.

Aromatase
inhibitors
and

ovarian
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management, as at some point in the patient pathway the best option will become
good palliative care without the use of active systemic therapy.

Letrozole (Femara™), was initially shown to be superior to megesterol acetate in
the second-line treatment of advanced breast cancer as it produced a higher response
rate and a longer duration of response. A randomized phase III trial comparing
tamoxifen and letrozole in metastatic breast cancer patients showed that the response
to letrozole was superior to tamoxifen and the time to progression (TTP) was
prolonged by 3.4 months (9.4 for letrozole against 6 months for tamoxifen).” There
was a reduced incidence of thromboembolic events compared to tamoxifen (1%
compared to 2%).

Aromatase inhibitors

Aromatase inhibitors block the conversion of adrenal androgens to oestrogen in liver,
muscle, and adipose tissue by the enzyme aromatase (cytochrome p450 enzymes).
Aminoglutethemide was one of the first Als used clinically but has been superseded by
the new more potent and specific blockers which have a better toxicity profile (Table
1.1). These agents produce more than 90% reduction in the circulating oestrone and
oestradiol.

Anastrazole was initially shown to be as effective as megesterol acetate in second-
line treatment and has subsequently been shown to be as effective as tamoxifen in the
first-line treatment of metastatic breast cancer. The reported response rates and the
median TTP were similar when tamoxifen and anastrazole were compared but
the toxicity profile of anastrazole was better with lower incidence of thromboembolic
events and frequency of vaginal bleeding.®

Exemestane can be used as second-line hormonal therapy following failure of non-
steroidal Al. When exemestane was compared with megestrol acetate in the second-
line treatment of hormonal therapy, response rates were not significantly superior.”
However, when exemestane was compared with tamoxifen, there was a superior
response rate and a longer progression-free survival with exemestane. Steroidal Als
have a similar structure to the substrate of the aromatase enzyme and they bind to the
enzyme irreversibly. This may produce some activity for exemestane after other Als
have stopped being effective.

Table 1.1 Aromatase inhibitors

Aromatase Nature of aromatase Response compared Toxicity
inhibitor inhibition to tamoxifen

Non-steroidal

Letrozole Competitive 32% vs. 21% Bone pain, hot flushes,
nausea, fatigue

Anastrazole Competitive 32.9% vs. 32.6% Hot flushes, nausea,
asthenia

Steroidal

Exemestane Non-competitive 44.2% vs. 29.2% Fatigue, hot flushes,

nausea, pain
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Fulvestran is a specific antioestrogen with high affinity to ER without the disad-
vantages of agonist activity associated with tamoxifen (so it would not have any effects
on the uterus). It is a novel agent that causes down-regulation of ER by binding
to receptors. When anastrazole was compared to fulvestrant, in the first or second-
line setting, there was no difference in the time to progression (TTP: 5.1 months vs.
5.5 months, respectively) or overall response rate (ORR: 15.7% and 20.7%, respect-
ively). The most commonly reported side-effects are hot flushes, nausea, headache,
and asthenia.®

Progestins and tamoxifen

Following failure of Al and antioestrogens, if the patient is candidate for hormonal
therapy, megesterol acetate or tamoxifen can be considered as there is some evidence
that these agents can be effective at this stage.

Management of premenopausal women

Tamoxifen (selective oestrogen receptor modulator (SERM)) and ovarian suppression
are used as first-line therapy for metastatic breast cancer in premenopausal women.
Ovarian suppression either with luteinizing hormone releasing hormone (LHRH)
analogues such as Zoladex or surgical oopherectomy have similar efficacy in dra-
matically lowering the circulating oestrogen levels. The meta-analysis of all trials
comparing ovarian suppression alone with ovarian suppression and tamoxifen has
shown a statistically significant advantage for combination therapy. The ORR was
29% for LHRH analogue alone and 38% for combination therapy with LHRH and
tamoxifen. The median survival for the combination arm was 2.9 years and 2.5 years
for LHRH analogues alone and was statistically significant.” This has established
combination therapy as standard of care in premenopausal women. Patients progress-
ing after these treatments can go onto Al as well, provided they are still on LHRH
analogues or have had a surgical oophorectomy.

Tamoxifen or oestrogen deprivation?

There is emerging evidence that tailoring endocrine therapy would form an important
part in optimizing the benefit from treatment. There is evidence from in vitro and
clinical trials that human epidermal receptor-2 over-expressing breast cancers are
more responsive to aromatase inhibitors than tamoxifen.'® In a neoadjuvant trial of
primary endocrine therapy, the response rate was greater in HER-2 positive patients
treated with letrozole than those treated with tamoxifen. This finding awaits valid-
ation in larger trials.

Chemotherapy

For patients who progress on endocrine treatment or those with symptomatic visceral
disease chemotherapy is the treatment of choice. Those who benefit from chemother-
apy would obtain a response within 8-12 weeks and median duration of response
varies between 5 and 15 months. Most responses to chemotherapy are partial and
less than 20% of the patients will have a complete response. This is an important
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subset as several studies have reported a favourable prognosis for those achieving a
complete response.

The standard chemotherapy for metastatic breast cancer has passed through several
changes since it was introduced in the 1960s. Initially, single agents were used but the
responses were short-lived. Combination regimens, such as cyclophosphamide, meth-
otrexate and 5-flourouracil (CMF) and CMF plus prednisolone and vincristine,
were introduced subsequently. These regimens demonstrated substantial activity but
with the introduction of anthracyclines, which have similar single-agent activity to
multidrug regimens, meant that single-agent anthracycline became commonplace in
the 1980s."!

Combination chemotherapy has a higher response rate and a longer time to disease
progression but only few trials have shown a significant survival advantage and it is
associated with higher toxicity compared to sequential single-agent treatment.'' The
overall survival benefit from combination chemotherapy is small and tailoring of
treatment to the needs and the fitness of the patient is one of the most important
aspects of management. Those patients who are fit and value the small survival
advantage that combination chemotherapy offers should be offered this, while those
who are interested in maintaining their quality of life should have sequential single-
agent treatment.

As adjuvant chemotherapy has become much more commonplace and as anthracy-
cline-based chemotherapies have become standard, the majority of patients who
develop metastatic disease would have had prior exposure and would be classified as
resistant to anthracyclines. The first-line treatment for these patients is either a single
agent taxane or taxane-containing combination (with epirubicin or herceptin).

Single-agent chemotherapy
Anthracyclines

Anthracyclines (doxorubicin and epirubicin) are one of the most effective classes of
agents in metastatic breast cancer with response rates of 40-50%.'> These agents can
be given at lower doses on a weekly rather than a 3-weekly schedule; this is well
tolerated and has been extensively used in frail patients with poor performance status.
The drug is predominantly metabolized in the liver and, as a result, careful dose
modification according to the liver function is important, especially when the biliru-
bin is elevated. Common side-effects are listed in Table 1.2. There is an exponential
increase in the risk of cardiac toxicity above 450 mg/m” in the case of doxorubicin and
900 mg/m” with epirubicin. Most oncologists prefer epirubicin because of the lower
gastrointestinal toxicity and higher cumulative dose required before cardiac function
is affected."’

Taxanes

These are derived from the Pacific yew tree (Paclitaxel™) or the European yew tree
(Docetaxel™) and have response rates from 50-60% for docetaxel and 40-60% for
paclitaxel. Importantly, both these agents are active in anthracycline pretreated
patients. A trial comparing docetaxel with mitomycin and vinblastine (MV) has

shown a significantly higher response rate to docetaxel (30% vs. 11.6%; p <0.001).



Table 1.2 Common chemotherapy agents used in the management of metastatic breast cancer

Drug Dose/ route Action RR (%) Side-effects
Doxorubicin 60-70 mg/m? in every 3 weeks DNA covalent bonds: topo-Il inhibitor ~ 40-50 N and V, myelosupression, stomatitis,
cardiac toxicity
Epirubicin 60-90 mg,/m? iv every 3 weeks DNA covalent bonds: topo-Il inhibitor ~ 40-50 N and V, myelosupression, stomatitis,
cardiac toxicity
Paclitaxel 135-175mg/m? iv every 3 weeks Inhibits microtubule complex assembly ~ 40-60 N and V, skin rashes, alopecia, periph-
by tubulin polymerization eral neuropathy, arthalgias, myalgias,
hypersensitivity reactions, myelosu-
pression
Docetaxel 75-100 mg/m? in every 3 weeks Inhibits microtubule complex assembly ~ 50-60 N and V, myelosupression, skin rashes,
by tubulin polymerization nail changes, alopecia, peripheral
neuropathy, hypersensitivity reactions,
fluid retention/ pleural effusions
Capecitabine 800-1250 mg,/m? bd for 10-14 days Metabolized to intermediates that in- ~ 15-26 Palmar plantar erythema, diarrhoea,
hibit DNA or RNA synthesis stomatitis, V, fatigue
Gemcitabine lgm/m2 days 1, 8 (and 15) Metabolized to intermediates that in- 20-30 Myelosupression, skin rashes, liver
hibit DNA or RNA synthesis transaminitis, allergy, N and V
Vinorelbine 30mg/m?’ day 1 and 8, iv every 3 weeks  Prevent microtubule assembly 15-25 Myelosupression, peripheral neur-

opathy (motor/ sensory autonomic),
thrombophlebitis, V

N and V = nausea and vomiting
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Median time to progression and overall survival were significantly longer with
docetaxel than MV (19 vs. 11 weeks and 11.4 vs. 8.7 months, respectively).'* Paclitaxel
has also shown to be effective and has shown similar response rates and progression-
free survival compared to cyclophosphamide, methotrexate, fluorouracil, and pre-
dnisolone (CMFP) (29% and 5.3 months for paclitaxel versus 35% and 6.4 months
for CMFP)."”

Both taxanes can also be given in a weekly schedule, and there is now some evidence
suggesting that paclitaxel may be more effective given weekly. The dose-limiting
toxicity of paclitaxel is myelosupression and other toxicities include peripheral
neuropathy, alopecia, artharalgia, mucositis, and acute hypersensitivity reactions.
Adequate premedication with steroids, antihistamine, and H2-receptor antagonists
helps to prevent these reactions. Docetaxel cause myelosupression but it is also
associated with skin reactions, nail changes, peripheral oedema due to fluid retention,
peripheral neuropathy, and hypersensitivity reactions. Careful monitoring and dose
modification of taxanes is essential due to its neuropathy as it can adversely affect the
quality of life.

Antimetabolites

Fluorouracil Fluorouracil (FU) is one of the antimetabolites that has shown efficacy
in metastatic breast cancer. Oral flouropyrimidines capecitabine (Xeloda") and
uftoral (Tegafur’) are rationally designed to generate FU preferentially in tumour
tissue and to mimic continuous infusion of FU. The higher concentration of
thymidine phosphorylase enzyme in the tumour compared to normal tissue leads to
a higher concentration of FU being produced in the tumour. The oral administration
of the drug makes it a very popular choice among this cohort of patients where
symptom control is the main aim. Capecitabine has been studied extensively and as a
monotherapy has shown to produce a 15-26% response and median survival of 1 year
in anthracycline and taxane pretreated patients.'®

Common toxicities seen in these patients include palmar plantar erythema, diar-
rhoea, nausea, vomiting, and fatigue. It does not cause significant myelosupression or
alopecia. The kidney excretes capecitabine metabolites and as a result dose modifica-
tion is necessary where there is impaired renal function. Mild or moderate hepatic
impairment is not an indication for dose reduction but careful monitoring of liver
function is important.

Gemcitabine Gemcitabine is also an antimetabolite that has shown single-agent
activity in metastatic breast cancer. Response rates range between 20 and 30% in
phase II trials and commonest toxicities include myelosupression, allergy, rashes, and
liver transaminitis.'”

Vinca alkaloids

Vinka alkaloids such as Navelbine® act by inhibiting microtubule assembly. It has a
reported response rate of 15-25 % in patients pre-treated with taxanes and anthracy-
cline.'® Main toxicities include myelosupression, peripheral neuropathy, phlebitis,

vomiting (Table 1.2). Vinorelbine does not cause alopecia and this is one of the
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important agents that can be used in women who are reluctant to lose their hair. The
neuropathy due to vinorelbine causes loss of motor function, numbness, and auto-
nomic neuropathy leading to constitipation or abdominal cramps.

Combination chemotherapy

Metastatic breast cancer without prior exposure to anthracycline should have a doxor-
ubicin or epirubicin-containing regimen as first-line treatment. Frequently used,
anthracycline-containing regimens include doxorubicin and cyclophosphamide (AC)
or fluorouracil, cyclophosphamide, and epirubicin/doxorubicin (FEC or FAC) with
response rates of 50-80%."° The French epirubicin study group, which compared FEC
and FAC, showed that the response rate was 52% and 50%, respectively. Median survivals
in the two groups were similar, but the epirubicin-containing combination had a better
safety profile. The patients not fit to have an anthracycline-based combination or have
underlying comorbidities could have cyclophosphamide, methotrexate, and fluorour-
acil (CMF). This was one of the first combinations used in metastatic breast cancer.'

Docetaxel and capecitabine is one of the most effective doublets and a randomized
phase III trial that compared docetaxel and capecitabine with docetaxel alone showed
that the combination had a superior response rate (42% vs. 30%), time to disease
progression (median 6.1 vs. 4.2 months, p <0.001) and overall survival (14.5 vs. 11.5
months; p = 0.0126).%° However, there was significant toxicity in the combination
treatment arm with 59% and 51% of the patients requiring dose reduction in
docetaxel and capecitabine, respectively. Thirty-one per cent of the patients in the
combination arm had grade 3 or 4 toxicity, and including grade 2 toxicity this rises to
68%. UK oncologists have used this proven regimen sparingly, despite its efficacy,
because of the profound effect of this level of toxicity on quality of life in patients with
metastatic disease.

Paclitaxel and gemcitabine is another combination that has shown encouraging
activity in metastatic breast cancer. A phase III trial has shown a response rate of 39%
with the combination compared with 25% to single agent paclitaxel.*"> ** The time to
progression and overall survival were superior with the combination regimen (5.4 vs.
3.5 months; p = 0.0013). This is a new regimen, which is likely to be more popular
with patients and their oncologists because of considerably less side-effects than other
regimens (see above).

Duration of treatment - intermittent or continuous
chemotherapy - single agent or combination chemotherapy?

With the development of newer agents prolongation of survival has become a goal in
the metastatic setting. Although the long-term survival benefits are modest, many
patients are living longer with minimal disease related-symptoms. The decision-
making process concerned with which agents to choose is complex and requires
tailoring depending on the symptoms, patient fitness, tumour burden, age, and
acceptable treatment-related toxicities. An estimation of the overall survival and a
gain from the treatment should be discussed in a multidisciplinary setting with the
patient. For a small cohort of people, young patients with a good performance status
and limited metastatic disease, long-term survival is a possibility and the disease
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should be managed aggressively according to the wishes of the patient. For the
majority of patients with metastatic breast cancer, cure is not a goal of treatment
and more conservative treatments with respect to associated toxicities are preferred.

Treatment duration is an important factor that needs to be considered when
treating patients in a palliative setting. The benefit of the treatment has to be balanced
against the toxicity and its effect on the quality of life. Several studies have compared
intermittent with continuous chemotherapy and have shown that although time to
treatment failure is longer with continuous treatment, there is no overall survival
benefit, although a meta-analysis has shown a survival benefit with longer treat-
ment.”»** When quality of life was measured, toxicity from chemotherapy was out-
weighed by a reduction in disease-related symptoms. There is therefore some evidence
to suggest that it is best to continue therapy until disease progression, cessation of
clinical benefit, or development of unacceptable toxicities.

Surgery for metastatic breast cancer

Spinal cord compression due to metastatic bone disease in the vertebral column is a
complication of breast cancer, and careful management of cord compression by the
oncologists is essential to maintain mobility and to prevent morbidity. Although the
standard treatment is steroids and radiotherapy, there is emerging evidence that
surgical decompression leads to effective preservation of functional capacities for
longer. A randomized study comparing state-of-the-art surgical decompression plus
radiotherapy with radiotherapy alone, showed that patients having surgery maintained
their mobility for longer and had a higher rate of functional preservation.*® Therefore,
those patients with limited vertebral metastasis without rapidly progressive visceral
disease should be considered for spinal decompression surgery with stabilization.
There is further discussion of this in Chapter 9.

Patients with rare complications, such as bowel obstruction, may also be managed
aggressively depending on the patient’s performance status, personal wishes, and the
risks and benefits of the procedure.

Targeted therapy

Targeted therapies are an exciting area in the management of solid malignancies and
have many advantages compared to chemotherapy. They are directed at specific mo-
lecular targets so are less toxic (e.g. herceptin for human epidermal receptor-2 over-
expressing breast cancers, cetuximab for epidermal growth factor-1 over-expressing
colonic cancers) and so achieve palliation without affecting the quality of life.

Herceptin-effective targeted agent

Herceptin (Trastuzumab ) is a monoclonal antibody against the human epidermal
receptor-2 (HER-2), which is over-expressed in 25-30% of breast cancers. The
majority of HER-2-positive cancers are ER-negative and these patients have more
visceral disease; as a result these patients have a poor prognosis with shortened
disease-free survival and overall survival. HER-2 is a transmembrane protein with
an extracellular ligand-binding domain and an intracellular tyrosine kinase domain,
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which has a growth regulatory activity. Herceptin binds to HER-2 and inhibits its
activity as well as promoting antibody-dependent cell cytotoxicity against the tumour
cells. The effect of herceptin is synergistic with cisplatin, carboplatin, and docetaxel
while the effect is additive with paclitaxel, doxorubicin, and cyclophoaphamide.

Herceptin is only effective in those breast cancers that over-express HER-2. The
pivotal trial involving herceptin and chemotherapy (taxanes or anthracycline) showed
that it has a higher response rate, time to disease progression, and a statistically
significant survival advantage when these two modalities of treatment are com-
bined.*® The response rate was 50% with chemotherapy and herceptin while it was
32% with chemotherapy alone. The common toxicities seen with herceptin therapy
include fevers, chills (during infusions), and there is a small risk of anaphylactic
reactions. The most significant toxicity is the cardiac toxicity that is especially
associated with an anthracycline-herceptin combination in the trial and it is not
licensed to be combined with an anthracycline.

Patients started on herceptin can be continued on treatment until disease progres-
sion even after discontinuation of the chemotherapeutic agents. In fact there is in vitro
data to suggest that herceptin is effective as long as it is around and withdrawal of
herceptin could lead to rapid tumour growth. Another chemotherapeutic agent could
be introduced as the disease progresses while on herceptin.

Case studies
Case 1

A 43-year-old lady had a mastectomy in 1994 but was diagnosed with liver metastasis
postoperatively. The tumour was ER-positive and the patient had FAC chemotherapy. In
1995, she received high-dose chemotherapy and a bone marrow transplant in Australia.
In 1996, the carcinoembryonic antigen (CEA) was climbing and a scan showed a solitary
liver metastasis, which was surgically resected and she was started on tamoxifen. She
subsequently relapsed in the liver, in 1997, was started on CMF with prednisolone, and
hadagood partial response. She was started on megace at the end of treatment in 1998. In
1999, the liver metastases progressed again and endocrine therapy was changed to
anastrazole. When she progressed again she was started on docetaxel and, as she was
HER-2 negative, herceptin was not given. She had six cycles and had neurotoxicity and
nail toxicity. She was started on exemestane at the end of taxanes and was rechallenged
with epirubicin for four cycles when her liver metastases progressed but there was no
response to this treatment. The patient was started on maintenance tamoxifen. Her liver
metastases progressed in the middle 0of2001 and she was started on oral capecitabine; she
had this for a total of 2 years. She had a very good response and her quality of life was
maintained. Unfortunately, by the end of 2 years she started getting severe palmar plantar
erythemaand diarrhoea. Her liver metastases progressed as well and she was commenced
on vinorelbine and carboplatin. She had severe autonomic neuropathy due to vinor-
elbine and thrombocytopenia due to carboplatin. There was no response to treatment as
well. She was started on gemcitabine at this point but became too unwell and she was
transferred to a hospice for her final days. She had good palliation of symptoms and a
quality of life with the treatment and survived 10 years with a liver metastasis.
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Case 2

A 43-year-old lady had a mastectomy and axillary clearance for a 23 mm grade 1
infiltrating ductal carcinoma in 1996. She also suffers from insulin dependent diabetes
mellitus and polymyalgia rheumatica. She is a pharmacist with two teenage children.
Postoperatively she was treated with radiotherapy and tamoxifen. She presented in
March 2002 with neck pain and a ‘tingling feeling’ in the hand. A neck X-ray showed
bony destruction at C7 vertebra for which she had radiotherapy and was started on
Zoladex. In August 2002, she was admitted with nausea, vomiting, and upper abdom-
inal pain. At this admission she was anaemic and had hypercalcaemia. A further bone
scan showed progressive disease with new areas of disease only in the bone. The blood
picture was highly suggestive of marrow infiltration and this was confirmed by a bone
marrow biopsy. The liver function tests and renal function were abnormal as well. She
was started on weekly epirubicin chemotherapy because of the multiple organ dys-
function. Three-weekly pamidronate was also started because of the symptomatic
bone metastasis. She was initially dependent on regular transfusions to maintain the
haemoglobin but as the time progressed the blood count improved and she became
less dependent on transfusions. When the blood counts recovered she was started on
three-weekly epirubicin. She had a few delays in treatment because of low blood
counts but no other significant toxicity. Following completion of chemotherapy she
was started on anastrazole. The restaging investigations showed that the bone metas-
tasis have improved with chemotherapy. Sixteen months later, she developed some
pelvic pain and a bone scan showed progressive disease following which she had
radiotherapy to the pubic rami and her aromatase inhibitor was changed to exemes-
tane. She also started to get headaches from the skull vault metastasis which were
treated with radiotherapy. When she was restaged she still had stable bone disease and
continues on endocrine therapy. This lady has maintained a very good quality of life
even though she has had metastatic breast cancer for over two years.
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Chapter 2

Pain control in advanced
local disease

Angela Bentley and Marie Fallon

Summary

This chapter addresses the causes, assessment, and management of pain in advanced
local breast cancer. Using the WHO analgesic ladder as the basis for cancer pain
management, we also describe other methods (pharmacological and non-pharmaco-
logical) of pain control that can be used in specific pain syndromes in patients with
advanced local disease.

Sources of evidence

We have stated, where possible, the type of evidence that is available for the use of
the strategies we discuss. There are few randomized, controlled trials in this area
of palliative medicine, and evidence for the use of some drugs comes from non-
malignant pain trials, particularly in neuropathic pain. Case reports have been
used, if trials have not been available. In areas where evidence is sparse we
have used ‘accepted practice’ from leading palliative care authors and our own
clinical experience.

Definition

Advanced local breast disease can be the first presentation of the disease, or can be due
to local recurrence of a previously treated breast cancer. In those presenting with a
primary tumour the term ‘locally advanced breast cancer’ is commonly used. There is
some variation in definition but ordinarily, using the TNM classification, includes T3
or T4 tumours or N2, N3 tumours of any size (Table 2.1). In developed countries,
depending on clinical definitions, between 5 and 10% of patients with breast cancer
can present with locally advanced disease. These cancers are biologically heteroge-
neous and range from slow-growing, sometimes neglected, cancers to the very
aggressive. Inflammatory breast cancer is rare and characterized by indurated,
oedematous and erythematous skin changes, and has a poorer prognosis. Local
recurrence can arise in the treated breast or chest wall or axilla. The clinical diversity
of advanced local breast disease is matched by the variety of causes of pain in this
group of patients.
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Assessment
Getting started

Before embarking on the assessment of pain it is useful to have an understanding of
the different causes of pain associated with advanced local breast cancer, remembering
that several factors can coexist.

Skin involvement

Malignant infiltration of the skin and its supporting blood and lymphatic vessels is
common in advanced local disease, resulting in painful skin nodules or fungating or
ulcerating malignant wounds. Bacterial infection often coexists, causing an exudate
and malodour. In inflammatory cancers diffuse infiltration of the skin can be clinically
difficult to distinguish from cellulitis. Relentless, progressive spread of cancer cells in
the dermis and dermal lymphatics, leading to extensive infiltration and eventual
fibrosis of the chest wall, is characteristic of carcinoma ‘en cuirasse’. Damaged or
ulcerated skin, bacterial infection, and wound exudates produce local inflammation
and pain. If tumour infiltration causes cutaneous nerve compression neuropathic
pain can result.

Up to 20% of patients develop a postmastectomy pain syndrome following breast
cancer surgery.' This is a neuropathic pain syndrome, usually attributed to injury of
the intercostobrachial nerve; it is characterized by abnormal sensation in the axilla and
medial aspect of the arm. It does not signify recurrent disease but needs to be
distinguished from pain caused by local recurrence.

Chest wall

Given the close proximity of the chest wall to the breast it is not surprising that, in
advanced local disease, musculoskeletal pain can occur if the tumour becomes fixed to
underlying muscle (intercostal, serratus anterior). Further local progression can lead
to rib erosion. Pain can arise from direct bone involvement, with tenderness over the
area of erosion, or from intercostal nerve damage producing radicular, unilateral
neuropathic pain in the distribution of the compressed nerve.

Brachial plexus

In advanced local disease damage to the brachial plexus can be a consequence of
various factors: tumour infiltration by axillary nodes or supraclavicular fossa nodes,
thrombus formation, postradiation fibrosis, or lymphoedema. The pain is character-
istically neuropathic, with numbness, allodynia, paraesthesia, and hyperaesthesia. In
the majority of cases caused by breast cancer, the lower plexus (C7-T1) is involved,
with pain in the shoulder radiating to the elbow, medial aspect of the forearm, and
into the 4th and 5th fingers. The upper plexus (C5, C6) is more commonly affected by
supraclavicular nodal disease or in postradiation fibrosis, and pain is often distributed
along the shoulder girdle, biceps, ulnar aspect of the forearm, and into the thumb and
index finger.

Sympathetically maintained pain or complex regional pain syndrome is rare but can
occur if tumour infiltration involves the sympathetic chain. Allodynia and focal
autonomic dysregulation (sweating, vasomotor, or trophic changes) are key features.
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The distribution of the pain is related to the pattern of vascular innervation rather
than to the dermatomal pattern of the peripheral nerves.

Lymphoedema

Between 25 and 28% of patients treated for breast cancer develop upper limb
lymphoedema.” Axillary surgery and radiotherapy disrupts the deep lymphatic system
of the arm resulting in tissue swelling. Tumour recurrence in the axilla and further
damage to the lymphatic system by dermal and subcutaneous infiltration can exacer-
bate the situation causing intractable lymphoedema. Lymphoedema may be a pre-
senting feature in those with an advanced primary tumour.

Clinically, lymphoedema can range from mild, asymptomatic swelling to a grossly swollen,
deformed and dysfunctional arm. Although lymphoedema is not commonly regarded as an
essentially painful process, about a quarter of patients report significant pain.’

Several types of pain associated with upper limb lymphoedema have been described.*
The weight of the arm can aggravate inflammatory arthropathies (e.g. arthritis, bur-
sitis, tendonitis) and cause myofascial pain, characterized by muscle spasm, shoulder
joint stiffness, and limitation of movement. Arm swelling can cause entrapment
neuropathies, most commonly carpal tunnel syndrome, though rarely a brachial
plexopathy. Pain can increase acutely in the presence of thrombophlebitis or deep
vein thrombosis. The management of lymphoedema is discussed further in Chapter 5.

History

The start of good pain management begins with a thorough pain assessment. It should
allow a clinical hypothesis about the cause or causes of the pain to be made, which will
then guide decision-making about the types of therapeutic interventions which may
be beneficial.

The context in which the pain is occurring is important. Patients should be sensi-
tively asked about the background history to their disease and any previous treatment.
Advanced local disease is sometimes the result of a deliberately or subconsciously
concealed carcinoma-usually in an elderly woman, though occasionally it may happen
in the younger age groups. Particular sensitivity is needed in these cases because
although a minority are quite clear-eyed about what they have done (avoiding treat-
ment at an advanced age )some are wracked with guilt and self-blame, once the disease
is diagnosed, at not presenting earlier. The families, partners and friends often have
mixed emotions-they feel excluded and sometimes very angry at their relative for
‘keeping them out), particularly when it becomes clear that the cancer could have
been easily and atraumatically treated by endocrine therapy alone.

When evaluating pain the basics are important. It is necessary to ask about the site,
quality (e.g. burning sensation, dull ache) and intensity of the pain. The temporal
pattern and the circumstances surrounding the onset of the pain need to be clarified.
Factors that relieve or exacerbate the pain ought to be noted. Changes in temperature
can affect neuropathic pain, and heat can increase lymphoedema leading to worsening
pain. It is useful to ask about any associated symptoms or signs (e.g. pyrexia and
erythema in cellulitis, altered sensation and motor weakness in neuropathic pain).
The impact that pain has on the activities of daily living, and on the patient’s
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emotional and social well-being, should be explored with delicacy. It can also be
beneficial to find out a patient’s own understanding about the meaning of the pain,
and what it signifies to them. Discovering the patient’s response to current or previous
analgesia and non-pharmacological therapies can assist further management.

Examination

Medical and neurological examination is valuable in the clinical assessment of pain.
Any examination should be performed sensitively, particularly in patients with
advanced local breast disease who may be self-conscious about their body image or
the presence of malodorous wounds. Clearly, performing a rigorous examination on a
very frail patient close to the end of life may be inappropriate, especially if it will not
alter the pain management.

Knowledge of particular cancer pain syndromes (e.g. brachial plexopathy) and the
patient’s history can guide the examination. Initial general observations of the patient
can be informative about the effect that pain is having on physical functioning (e.g.
unable to move arm due to pain) and emotional well-being (e.g. withdrawn or tearful
patient).

On examination, there may be surgical scars or stigmata of radiotherapy treatment.
The site of pain ought to be visually inspected and palpated to elicit areas of
tenderness. In myofascial pain muscular ‘trigger points’ that reproduce pain on
palpation are found.” Any skin changes or other physical signs (e.g. palpable axillary
nodes) should be noted. A neurological examination assessing motor and sensory
changes can help define any neurological damage. Sensory abnormalities might
include allodynia, hyperaesthesia, and alteration in thermal sensation. It can be useful
to examine the impact of physical changes on functional ability to highlight activities
of daily living that may require assistance.

Investigations

As noted previously the context in which the pain is occurring is important and
investigations can be used to identify the site and extent of the tumour. Whether
advanced local disease is the primary presentation or represents local relapse, the
diagnosis is usually confirmed histologically and formal staging investigations are
undertaken.

Investigations can help confirm our clinical suspicions as to the aetiology of the
pain. Whilst routine blood tests may not inform our understanding of the possible
cause(s) of the pain they can help direct our choice of analgesia (e.g. avoiding non-
steroidal anti-inflammatory drugs in those with renal impairment). Plain X-rays or a
bone scan can be useful in suspected rib erosion. A computed tomography (CT) scan
of the thorax can assess tumour infiltration into chest wall musculature. Both CT and
magnetic resonance imaging (MRI) scanning can demonstrate characteristic features
of lymphoedema and may also be valuable in excluding or confirming a malignant
cause of lymphoedema. MRI is sensitive for brachial plexus lesions, and there is some
work investigating the combination of MRI scanning with position emission tomog-
raphy (PET) scanning for recurrent local breast cancer.®

A negative radiological investigation does not necessarily rule out a malignant
cause for the pain and it should be reviewed with the radiologist to compare
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radiological findings with the clinical picture. It has been shown that pain from
malignant brachial plexus lesions can precede neurological and radiological findings
by several weeks or months.” In these circumstances a pragmatic approach is usually
adopted where pain control is optimized and investigations are repeated if pain worsens
or physical or neurological signs develop. Obviously, this can be a difficult situation for
the patient and they may require additional support to cope with the uncertainty.
Whilst investigations can help our knowledge about the disease status it is important
to ensure that we do not burden patients with very advanced debilitating disease with
unnecessary tests, the results of which would not alter the management of their pain.

Who else may be of help

Patients with advanced local breast cancer need to be managed by a multidisciplinary
team rather than by a practitioner working in isolation. The professional skills needed
to give each patient the best treatment will very much depend on the patient’s
particular circumstances.

It can be helpful to discuss with a breast surgeon or oncologist whether surgery or
cancer treatment could benefit tumour-related pain. The advice of an anaesthetist
specializing in pain management will be needed if invasive procedures such as nerve
blocks are being considered. Review and discussion of radiology investigations with a
radiologist can be useful clinically. Clinical psychologists can help with specific
psychological pain control techniques or if anxiety or depression are present. Physio-
therapy and occupational therapy should be available to facilitate maintenance of
function and independence. Access to skilled wound care is vitally important to those
with fungating or ulcerating malignant lesions. Patients and their families often
benefit from the support of a breast cancer clinical nurse specialist or clinical nurse
specialist in palliative care.

Hospice services, such as community palliative care teams and day hospice, can
provide useful symptom control and psychosocial support for patients and relatives.
When pain is an ongoing problem, inpatient hospice care may be appropriate for
pain management.

Management
General pain management

Following the assessment it is important to consider whether a primary therapy (i.e.
treatment that addresses the underlying cause of the pain) could help the pain.
A course of antibiotics may help pain from cellulitis. Pain from tumour infiltration
may benefit from antitumour treatment, such as surgery, radiotherapy, chemother-
apy, or hormonal manipulation. Even if a potentially reversible cause of pain is found,
it is common that specific analgesic treatments are also needed.

Analgesia should be given regularly and with the availability of an appropriate
breakthrough analgesia.® The World Health Organization (WHO) Three Step Anal-
gesic Ladder provides a useful method for drug selection in cancer pain, using the
conventional classification of analgesic drugs — non-opioids, opioids, and adjuvants.’
The WHO ‘analgesic ladder’ was not designed to be used in isolation and other
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Table 2.1 TNM classification of breast cancer

Stage Definition

T3 Tumour more than 5 cm

T4a Tumour extending into the chest wall

T4b .............. Oedema, including peau d’orange, or ulcerat‘igr‘w“g)f the

breast skin or satellite nodules confined to the same breast

T4c Both T4a and b

T4d Inflammatory carcinoma

Diffuse brawny infiltration of the skin, often no underlying mass
N2 Fixed axillary nodes
N3 Ipsilateral internal mammary lymph node metastases

strategies, which are discussed below, are often required, particularly in patients with
advanced local breast cancer.
The principles guiding the use of the analgesic ladder are that:

1 selection of analgesia is dependent on the severity of the pain rather than the
stage of the disease;

2 if pain is not controlled at one step then there should be a move up to the next step;

3 adjuvant drugs should be used when necessary at any of the steps and selection

is dependent on the pathophysiology of the pain;

4 it is also important to anticipate and treat the common side-effects of analgesic
medication (e.g. nausea, constipation).

Non-opioids

Paracetamol is a useful analgesic for mild-to-moderate pain, and is often combined

with a weak opioid as a single preparation at Step 2 (e.g. cocodamol).

Non-steroidal anti-inflammatory drugs have a vital role in most forms of cancer
pain, particularly those pains associated with inflammation. Common side-effects
include gastrointestinal toxicity, fluid retention, and renal failure. Newer agents,
known as COX-2 inhibitors, appear to have less gastrotoxic effects but may be more
prothrombotic.'® A review of the cardiovascular and cerebrovascular safety of all
COX-2 drugs is currently underway but rofecoxib (Vioxx) has recently been with-
drawn by MERCK because of emerging data from the APPROVe trial that patients
taking this drug for over 18 months had an increased risk of cardiovascular events
compared to placebo. Celecoxib is in a different class from rofecoxib and the former
may be safer. Further data are awaited. Any risk has to be weighed against the benefits
in a patient with a life-limiting illness and a painful complication.

The ‘ceiling’ effect of analgesia in the non-opioids limits dose escalation.

Opioids
Opioids are excellent analgesics. The starting dose and rate of titration will vary
between individuals. Whilst there is no pharmacological ceiling dose for opioids, in

practice dose escalation is limited by unacceptable side-effects. Gastrointestinal side-
effects are common and should be anticipated. Central nervous system side-effects are
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generally dose related. Persistent sedation, confusion, hallucinations, and myoclonus
suggest that a ‘ceiling’ dose has been reached.

In circumstances where pain is controlled, a gradual decrease in opioid dose may be
possible. If pain continues, employing other methods of managing pain (e.g. other
adjuvant drugs, primary therapy, non-pharmacological strategies) can reduce opioid
requirements. From pharmacogenomic work it is known that individuals respond
differently to the various opioids,'" so for patients who develop intolerable side-effects
but who have opioid-responsive pain switching opioid can often be beneficial.'* In
clinical practice this is often oxycodone or fentanyl in the first instance, with a switch to
methadone being used as second line, or in cases where pain control is clearly difficult.

Methadone in addition to being an opioid receptor agonist may be an NMDA
(N-methyl-D-aspartate) receptor blocker. Methadone has been shown to be helpful
and well tolerated in some patients who have a poor analgesic response and unaccept-
able side-effects with morphine.'” There are large interindividual variations in the
equianalgesic ratio of methadone to other opioids.'* It interacts with a number of
drugs and also has a long and variable half-life, which can lead to accumulation and
adverse effects. Specialist supervision of its use is recommended.

Adjuvant analgesia

This is a term for a heterogeneous collection of drugs which have analgesic properties in
some conditions, including anticonvulsants (e.g. gabapentin), antidepressants (e.g. ami-
triptyline), corticosteroids (e.g. dexamethasone), and N-methyl-D-aspartate (NMDA)
receptor channel blockers (e.g. ketamine).'® By acting in a different way to opioids,
adjuvant analgesia can be useful in providing a better balance between pain control and
side-effects, and is of particular importance in the management of neuropathic pain. The
selection of the drug is dependent on the pathophysiology of the pain, but some of the
other properties of the drug may be utilized in an effort to manage other symptoms (e.g.
amitriptyline used for neuropathic pain may concurrently improve low mood).

Invasive anaesthetic techniques

In some patients, despite the use of systemic medication, pain control may remain
inadequate. The use of interventional anaesthetic pain techniques has been called the
‘4th Step’ on the WHO analgesic ladder and there are circumstances where these can
be helpful in advanced local disease.” Before embarking on invasive procedures it is
important that other strategies, including non-pharmacological and psychosocial
approaches, have also been considered.

Pain control for specific syndromes

The WHO analgesic ladder forms the basis to cancer pain management, but these
drugs are often usefully complemented by others to obtain a better balance between
pain control and side-effects.

Pain from skin involvement

Topical analgesia that haslittle systemic absorption has the potential advantage of reduc-
ing or avoiding the use of conventional medications and their associated side-effects.
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Topical local anaesthetics such as EMLA (lidocaine 2.5%, prilocaine 2.5%) and
lidocaine gel can be helpful in the treatment of painful cutaneous nodules and
malignant ulcerating lesions, though the evidence, so far, is anecdotal.'®

Evidence that opioid receptors are detectable in peripheral nerve terminals in
the presence of inflammation has led to topical opioid usage.'” Two small, randomized,
controlled studies have shown that diamorphine and morphine gels produce local
analgesia without systemic adverse effects in painful pressure ulcers."®'” Anecdotal
evidence exists for its effectiveness in ulcerated lesions secondary to breast cancer.”
Further work is required to investigate the optimal dose strength and frequency. Itis our
clinical practice to mix 5-10 mg of diamorphine, dissolved in 0.1 ml of water for
injection, with 15 mg of intrasite gel. This is applied to the wound usually on a daily
basis. Patients may need anything from once daily up to four times daily application.

Topical capsaicin cream has been shown to be effective in postmastectomy pain in
cancer patients.*' As capsaicin can initially cause a poorly tolerated, local burning
sensation during the first 2-3 days of application of capsaicin, the cream should be
preceded by local anaesthetic cream to prevent an unpleasant burning sensation.

Pain from chest wall involvement

A local anaesthetic intercostal nerve block is a very effective method of controlling
pain from an eroded rib.** Intrapleural local anaesthetics have been shown to be
effective in producing multiple unilateral intercostal nerve blocks, and can be useful
for chest wall and rib disease.”

Neuropathic brachial plexus pain

Although neuropathic pain is often considered to be poorly responsive to opioid
therapy there is no evidence to suggest that it is truly ‘opioid-resistant’. The first-line
approach to treatment of moderate to severe neuropathic pain should be opioid
therapy. Adjuvant therapy should normally be considered at the same time as starting
standard analgesic therapy.

Adjuvant analgesia

Although there are no controlled trials evaluating antidepressants or anticonvulsants
in cancer-related neuropathic pain, conventional practice supports their early use
based on controlled trials in a variety of neuropathic pain syndromes.**

Tricyclic antidepressants (e.g. amitriptyline), selective serotonin reuptake inhibitors
(e.g. citalopram), noradrenaline selective serotonin reuptake inhibitors (e.g. venlafax-
ine) are used. The evidence is significantly stronger for tricyclic antidepressants than
for the others. Doses need to be titrated carefully until an effective dose is achieved. It
can take days to several weeks to achieve the maximum analgesic effect.

Gabapentin is increasingly recommended as the first-line anticonvulsant because it
has proven analgesic properties, is well tolerated, and has less drug interactions than
other anticonvulsants.” Titration needs to be slower for older patients and those with
multiple medical problems. Pregabalin offers the potential for easier titration because
of target dose tablet size and 12-hourly dosing regimen. There is evidence that it is a
more potent analgesic than gabapentin and in some patients who have unacceptable
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side-effects with gabapentin it can be better tolerated. We start at 75 mg/day and
titrate to 300 mg bd.

Corticosteroids have been shown to be of benefit in the treatment of neuropathic
pain from infiltration or compression of neural structures and can be helpful in
brachial plexopathy pain.”® The mechanism of action is unclear. In a simplistic way,
it may be related to reduction in tumour-associated oedema, however more complex
neuropharmacological mechanisms are suspected. There are short and long-term
adverse effects related to dose and duration of therapy. Risks of long-term use have
to be balanced against the potential benefits.

N-methyl-D-aspartate (NMDA) receptor blockers

The NMDA receptor is present in the central nervous system and is involved in
the ‘wind-up’ phenomenon associated with neuropathic pain, where central neur-
ones become sensitized following nerve injury. The general anaesthetic agent, keta-
mine, an NMDA antagonist has undergone extensive investigation recently. Case
reports and one small randomized controlled trial have shown its effectiveness
in neuropathic cancer pain.”’~*° It is now considered an option in those with
severe neuropathic pain, in whom conventional approaches have failed. Adverse
effects include dysphoria, delirium, hallucinations, and nightmares but the use
of subanaesthetic analgesic doses, and haloperidol or diazepam, reduces the risk of
these developing.”® In the future, NMDA subtype antagonists are likely to be more
clinically useful.

Local anaesthetics

Although oral and intravenous infusions of local anaesthetics have been shown to be
effective in randomized controlled trials of neuropathic pain syndromes this has not
been replicated in neuropathic cancer pain studies.’® *' Their action is due to a
reduction in nerve membrane excitability. Anecdotally, long-term subcutaneous lido-
caine has been used effectively to control intractable neuropathic cancer pain,** and
flecainide (oral) has been helpful in pain due to tumour infiltration in cancer
patients.” In clinical practice, mexiletine is used in preference to flecainide as the
risk of serious toxicity is less, and intravenous infusions of lidocaine are used where
rapid control of severe neuropathic pain is needed.>* Adverse effects include dizziness,
paraesthesia, tremor, seizures, and cardiac arrhythmias.

Topical analgesics

The development of a 5% lidocaine patch has made the use of topical analgesics easier.
Studies have shown its usefulness in reducing pain and allodynia in a variety of
neuropathic pain conditions,”’ though cancer-related neuropathic pain has not
been specifically addressed. Its tolerability and lack of systemic side-effects make it an
attractive option for patients who develop adverse side-effects from the commonly
prescribed medication for neuropathic pain.

Regional blockade

Regional blockade of the brachial plexus can be beneficial in cancer pain.’® The value
of a continuous infusion of local anaesthetic via a catheter placed at the brachial
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plexus has been demonstrated in intractable neuropathic cancer pain, and techniques
are being developed to reduce the risk of catheter-related complications.>® Neurolytic
blockade is usually reserved for patients with a poor prognosis in whom the risk of
developing postneurolysis pain is low.”

Interpleural analgesia, where local anaesthetic is injected into the pleural space, has
been used for brachial plexus and chest wall pain in cancer patients.”> Continuous or
bolus infusions can be given via tunnelled catheters.*’

Percutaneous cervical cordotomy disrupts the spinothalamic tract. It is now used
rarely for intractable unilateral upper limb cancer pain given its permanence and that
its complications include sleep apnoea, respiratory dysfunction, and postcordotomy
dysaesthetic syndromes.*!

In sympathetically mediated pain, now known as complex regional pain syndrome,
a trial of local anaesthetic sympathetic blockade can be useful.*? Neurolysis of the
stellate ganglion is not usually performed, given its location and the risks of damage to
vascular and neurological structures, but repeated local anaesthetic blocks can provide
good relief for some patients.’

Brachial plexus block may be appropriate for brachial plexus infiltration, axillary
block is most effective for analgesia distal to the elbow. Implanted systems to allow
continuous infusion of analgesic agents can be effective, however expertise in place-
ment and fixation is very important.

Lymphoedema-related pain

Massage, relaxation acupuncture, and local anaesthetic injection of trigger points are
useful in myofascial pain, though it should be remembered that acupuncture should
not be used on a lymphoedematous arm due to the risk of cellulitis.*>**> Muscle
relaxants (e.g. diazepam, baclofen) are helpful for muscle spasm. Inflammatory
arthropathies are often treated with non-steroidal anti-inflammatory drugs, or local
infiltration of steroids followed by physiotherapy. The use of long-term antibiotic
prophylaxis can be helpful in recurrent thrombophlebitis.

Non-pharmacological approaches

It is rare that non-pharmacological approaches alone are sufficient to combat cancer
pain, but they have a vital role in complementing drug therapies, and may reduce drug
usage and systemic side-effects.

Physiotherapy

This is a crucial aspect of pain management for patients with advanced local disease.
Many physiotherapists are trained in the use of TENS (transcutaneous electrical nerve
stimulation), acupuncture, and relaxation techniques that can be so helpful.*> Correct
support and positioning of painful areas is valuable (e.g. cushion supporting a
lymphoedematous arm).*> Low compression garments may minimize increases
in lymphoedematous swelling. In ambulant patients with gross arm lymphoedema
and weakness from brachial plexus damage a sling can redistribute the weight of the
arm.*® This may improve comfort, balance, and mobility. Gentle exercise can help
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prevent pain and stiffness in bed-bound patients and help maintain function in
mobile patients, but clearly individual circumstances need to be taken into account.*®

Pain, muscle weakness, and swelling can all interfere with functional ability. An
occupational therapist can advise on the use of appliances, adaptations, and retraining
in maintaining some independence in activities of daily living.*’

TENS is thought to work by electrical stimulation of certain nerve fibres blocking
signals carrying pain impulses to the brain. There is anecdotal evidence to support the
use of TENS for cancer pain and those who respond to TENS gain relief without
systemic side-effects.*® Patients who have difficulty tolerating conventional therapy
may therefore benefit from a trial of TENS. It has been shown to reduce lymphoedema
and associated pain.

A retrospective audit supports the use of acupuncture for the treatment of pain,
particularly muscular spasm and postsurgical syndromes in cancer patients.** Acu-
puncture has also been shown to improve depression in breast cancer patients with
pain.*” To reduce the risk of complications a physician with knowledge of the clinical

condition should perform acupuncture.”

Complementary therapies

Although evidence for the use of complementary therapies is scant, some patients will
find these methods helpful in controlling their pain, and aromatherapy, the use of
plant-based essential oils, can be useful in the presence of malodorous wounds.

Psychological concerns

Women with breast cancer have been shown to have a high risk of developing
psychological difficulties, particularly anxiety and depression. (This is discussed in
some depth in Chapter 3.) Pain, lymphoedema, and body image problems are thought
to be factors that contribute. Frustration from a loss of independence can add to the
emotional distress.”’ Pain signifying tumour progression, can be associated with fear
and a sense of hopelessness which then exacerbates the pain and suffering.”* In
general, patients cope better if they feel that their doctor has tried to elicit, understand,
and help them with their individual concerns.”

Specific psychological interventions can be useful to help the patient cope with the
pain. Cognitive-behavioural techniques, such as relaxation, visual imagery or distrac-
tion, and hypnosis, have been successfully employed.”

Important palliative care points

Pain can be difficult to control in local advanced breast cancer, and often coexists with
very visible signs and symptoms of tumour activity. Alterations in body image, loss of
functional ability, and the presence of malodorous wounds can lead to social isolation.

Whilst some patients may wish to continue with work to gain a sense of control and
normality, adaptations may be required to their daily routine and environment.>* For
others work may be neither desirable or possible, and the family income may be
significantly reduced which causes problems of its own.
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Patients and their families both require support, though their needs are often quite
different. Given the genetic factors involved in breast cancer the daughters of patients
can feel particularly vulnerable. They often provide a care-giving role to their mothers,
whilst having to cope with the uncertainty of developing breast cancer themselves.
They can also feel that their information and support needs are not well met.”
Patients can feel anxious and guilty about passing the risk of breast cancer to their
daughters.”® This can all impact on family dynamics. It is important as we strive to
control pain that we do not forget the ‘person’ in the patient.

As with all aspects of cancer care, building a relationship with the patient and her
family is the keystone to exploring all aspects of care. Many patients and their families
benefit enormously from the comprehensive, multidisciplinary support offered by
hospices and specialist palliative care teams. This care should be complementary to
that provided by the oncology team and not seen as an alternative.
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Chapter 3

Psychological and social issues
for patients with advanced
breast cancer

Elizabeth A. Grunfeld

Introduction

The diagnosis of a disease which has the potential to shorten an individual’s life
considerably will obviously raise a range of psychological and social issues. For some
patients life may appear more valuable and worth fighting for, reflected perhaps in a
desire for palliative chemotherapy. However, for other patients there may be a struggle
to come to terms with a diagnosis of incurable disease and with the range of emotional
responses that may accompany this situation. There is considerable research evidence
from patients with early breast cancer that the diagnosis of the disease and the
accompanying treatment are associated with psychological distress and social mor-
bidity. There have been fewer studies that have examined psychosocial issues relevant
to metastatic breast cancer and to palliative chemotherapy; however, interest and
research in this area has increased over recent years. Such research can tell us much
about the needs of advanced breast cancer patients and help clinicians to understand
how to support patients in this stage of the disease. Psychosocial issues are becoming
increasingly important in oncology and are central to palliative care, and this chapter
will focus on some of the main psychosocial issues among patients with advanced
breast cancer and will present evidence and guidelines where they exist.

Psychological distress and psychiatric morbidity

Psychological distress, including depression and anxiety, does not necessarily
emerge in patients with advanced breast cancer.' There are, however, peak times
or ‘crisis points’ when psychological distress may occur and such crisis points
include the development of metastases and entering the terminal phase of illness.?
There are also a number of disease and treatment-related factors that might lead
to these emotional responses, including the side-effects of treatment and the disability
and symptoms that might accompany advancing disease.” In fact, the association
between poor performance status and clinical depression is a consistent finding in
the research literature.*® A further consistent finding is the role of age, with
greater physical and mental distress being apparent among patients below 50 years
of age.”®
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Not surprisingly, the experience of anxiety and depression are known to have a
significant negative impact on quality of life. Of concern, however, is that an estimated
80% of the psychological and psychiatric morbidity that develops in cancer patients
may go unrecognized’ and a similar pattern is thought to exist among patients with
advanced breast cancer. One of the main reasons that distress among these patients
may go unrecognized is that patients may choose not to disclose their feelings due to
concerns about wasting the clinician’s time or because they feel that they are in some
way to blame for how they are feeling.'” Approximately 25% of patients with
advanced breast cancer may have clinically significant anxiety or depression,® which
is much higher than the incidence observed in the healthy population. Evidence is
conflicting regarding whether patients with terminal illness are more likely to experi-
ence anxiety or depression or both.” ' The Royal College of Radiologists recommend
that metastatic breast cancer patients have a formal assessment not only of physical
symptoms but also of psychosocial needs.'> However, the difficulties associated with
carrying out such assessments are recognized and the College recommend that all staff
involved in the management of such patients receive appropriate training to enable
the early identification of psychological and psychiatric problems.

The need for patients to have their psychological needs assessed and managed at
every stage of the ‘cancer journey’ from diagnosis to palliation has also been set out in
the NICE guidance; it will require all multidisciplinary teams, in cancer or palliative
care, to have staff with a range of psychological expertise to ensure that this is
accomplished.” All teams will need to have a clinician who has specialist psycho-
logical training. A four-level model of professional psychological assessment has been
proposed and the recommendation is that such a framework should be implemented
in each Cancer Network. The model aims to encompass the diversity of psychological
expertise and skills that might be provided by the different professional disciplines
that form a palliative care team (Table 3.1).

Table 3.1 NICE model of psychological assessment and support

Level 1 Effective information giving, communication and general
psychological care (given by all of the multidisciplinary team)

Level 2 Crisis management and simple psychological interventions (given
by all of the multidisciplinary team)

Level 3 Counselling and psychotherapy, formal and specialist psychological
support (given by counsellors and psychological therapists)

Level 4 Psychiatric and specialized medical psychotherapeutic interventions
(given by a range of psychological therapists, e.g. clinical psychologists,
psychiatrists, medical psychotherapists, counsellors, and others)

Screening for depression

In the physically healthy population, depression is diagnosed if patients have a
persistent low mood and at least four other identifying symptoms present most of
the day for the preceding 2 weeks. These symptoms include psychomotor retardation,
changes in sleep and appetite, and fatigue. However, these symptoms could be present
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in patients with advanced breast cancer not because they are depressed but rather due
to metastatic disease or its treatment and therefore such symptoms may not be helpful
in identifying the presence of depression. It is preferable, therefore, to employ
measures of anxiety and depression that exclude the somatic symptoms that patients
with advanced breast cancer might experience as part of their disease or as side-effects
of their treatment.

The Present State Examination (PSE) is a valid tool that generates information from
which it is possible to make a psychiatric diagnosis using the standard classification of
the International Classification of Diseases.'* The PSE comprises two parts; part one
examines neurotic symptoms, eating disorders, drug and alcohol misuse, and also
includes a screening tool to determine whether to use part two, which focuses on
psychotic experiences, speech, and behaviour. Although the PSE is a deemed to be a
robust and valid tool its major drawback, for use in the clinic, is that interviewers
must be appropriately trained and supervised.'”

There are a number of well-validated short questionnaire measures, such as the
Hospital Anxiety and Depression Scale and the General Health Questionnaire.'®'”
Both are quick to administer and easy to score and interpret. However, from a clinical
perspective, these measures cannot replace a full mental state examination and it is
recommended that all staff who are regularly involved in the psychological care of
patients with advanced breast cancer obtain full training in undertaking such an
interview. It has been recommended that physicians without structured training be
encouraged to assess and probe their patients regarding cognitive symptoms such as
anhedonia, guilt, suicidal thinking, and hopelessness.'® Whether or not to initiate
pharmacological treatment for depression often depends on assessing the probability
that the patient will recover spontaneously in the next 2 to 4 weeks as well as the severity
and duration of the symptoms. Antidepressants are commonly prescribed in the
palliative care setting for cases of depression and many palliative care teams and
specialist palliative care units (hospices) have suitably qualified and experienced staff
to undertake this work. However, studies have shown that the treatment of major
depression is optimized by a combination of pharmacotherapy, psychotherapy, and
increased social support, so even when pharmacological treatments are in place a referral
to psychotherapy or supportive counselling should be considered. Therefore it is
important to be aware of the liaison psychiatry, counselling, and family support services
available in your establishment or locality for patients with advanced breast cancer.

Checklist

+ Depression is not necessarily an outcome of metastatic breast cancer.

+ Many cases of depression may go unrecognized and therefore screening is advised.

+ Measures should exclude somatic symptoms that might be indicative of metastatic
disease.

+ Staff who are regularly involved with the care of patients with advanced breast
cancer should receive appropriate training in the identification of psychological
distress.

+ Treatment of major depression is optimized by a combination of pharmacotherapy
and psychotherapy and appropriate social support.
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Decision making for treatment

Palliative chemotherapy may be prescribed for a range of reasons including prolonga-
tion of life, management of existing symptoms, delaying the onset of new symptoms,
improving patient mobility, and possibly to maintain a sense of hope.'**° However,
decisions regarding the management of advanced breast cancer are often complex; this
complexity is due, in part, to the absence of a cure. There is also a concern that
patients’ understanding of the outcomes of chemotherapy may be overly optimistic.?'
Patients with advanced cancer may be willing to accept anticancer treatment even
when there is only a small chance, and a potentially short duration, of benefit.*’
Patients may be more likely to accept palliative chemotherapy in situations where
health care professionals and healthy individuals expect them to decline.”* Some
patients with advanced breast cancer may also pursue anticancer treatments without
a clear understanding of their prognosis and management options.*"**

Provision of information

It is important to ensure that patients receive appropriate information about the
prognosis of their cancer and the likely outcomes of treatment. By involving patients
in the clinical decision-making process regarding the management of their disease it is
possible to facilitate the process of informed decision making. It is possible to improve
this process by providing patients with a checklist of the sort of questions that they can
ask a clinician during their consultation. As well as ensuring that patients are aware of
the sort of questions to ask it is also important to ensure that they remember the
answers to those questions and any additional information that they are provided
with. At a difficult time, such as a consultation about palliative treatment, patients
may not assimilate and remember what is said to them. Patient recall can, however, be
improved by the provision of an audiotape of the consultation. Perhaps more useful
would be a written summary of the topics and options discussed as well as the
outcome and reasons for that outcome. Such an aide-mémoire may ease some of
the anxiety accompanying decision making at such a stressful time and may also serve
to improve patient satisfaction with the chosen treatment.** Finally, it is necessary to
check that patients have understood the information provided; patient understanding
is checked in only 10% of consultations.>

The patient’s role in the decision-making process

The Royal College of Radiologists'> recommend that women with breast cancer be
offered the opportunity to participate in decision making regarding their treatment
options and this is also a requirement of the recent NICE guidance.'> However,
providing detailed information to those who do not want it and imposing choice
on those who would prefer that their doctor assume responsibility for making
treatment decisions is likely to be harmful.*> *” A significant proportion of patients
prefer to relinquish decisional control, particularly if faced with a poor prognosis.?®
Therefore it is important to remember two fundamental issues that are important
when discussing complex treatment options with patients. Firstly, the information
provided to the patient should match their information needs, both in terms of the
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amount provided and the type of information desired. Secondly, the patients should
be encouraged to participate in the decision-making process to whatever degree is
acceptable to them (which may mean that some patients may choose to opt out of the
decision making process).

The association between the role patients wish to play in decision-making and their
desire for information, however, is not straightforward.?” Active patients (those who
desire an active role in decision making) are known to desire more detailed informa-
tion about their diagnosis and treatment options than passive patients. However, there
are individual and psychosocial factors that also influence preference for involvement
in the decision-making process. Although assumptions should not be made, there is
evidence that younger patients prefer to take an active role in decisions about their
care; 87% of patients under 40 express a desire to participate, compared to 51% of
patients over the age of 60.%° Furthermore, it is important to remember that clinicians
are not able to consistently predict the decision-making preferences of their patients™
and often underestimate patients’ desire for information.”" Establishing the patient’s
decision-making preferences and information needs could help improve the commu-
nication process between clinician and patient. This could be facilitated by simply
asking the patient how much information they require or by checking at the end of the
consultation that enough detail and information has been provided. Trying to deter-
mine how involved a patient wishes to be in the decision-making process can be
more difficult. It is possible to simply ask the patient but often patients may not
express their true views for fear of offending a clinician who they know is trying
to prolong their life or reduce their suffering. It is possible to use a decisional
preferences scale, which aims to elicit how involved the patient would like to be
with options ranging from leaving all the decisions to the clinician to fully making the
decision themselves.*>

Finally, the relationship between a clinician and the patient should not be under-
estimated. Results from research with early breast cancer patients suggest that the
relationship between the physician and patient is as important to patients in their
decision to accept chemotherapy, as are their concerns about side-effects and recur-
rence.”® Providing patients had a good relationship with their clinician then they were
content to accept the oncologist’s recommendation and were confident that they
would receive the most appropriate treatment.

Checklist

+ Patients vary in their preference for information about their disease and treatment
with regards to participation in the decision making process.

+ Itisimportant to ascertain the patient’s desire to participate in the decision process.

+ Itisimportant to check that the patient has received all the information they desire
and has understood the information provided.

The effects of treatment

There is great variability in the way in which women with advanced breast cancer
cope with their treatment. Treatment for breast cancer can limit a woman’s ability
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to perform daily functions and may also have implications for perceptions of
body image and sexuality. Research into early breast cancer has shown that it is not
safe to assume that lumpectomy will result in less distress than more radical surgery
(mastectomy)®® as the effects of other treatments (such as radiotherapy) may be
perceived by some patients as highly stressful. This could be due to the demands
that regular visits place on everyday function but may also be due to symptoms,
such as fatigue or nausea, which can be induced by treatment. There is also evidence
to suggest that palliative chemotherapy administered in hospital may be perceived
as more distressing than chemotherapy administered in the patient’s home.'" It
is important that the patient’s concerns are discussed in relation to the choice
of treatment and that information is provided that prepares the patient for the
impact of treatment.

Although palliative chemotherapy may prolong the life of a patient with advanced
breast cancer by several months or even years,” the outcomes of chemotherapy cannot
be guaranteed. There is evidence to suggest that even objective disease response does
not necessarily lead to improved quality of life as reported by the patient.”® Further-
more, the chemotherapy itself may be associated with side-effects such as nausea, hair
loss, and fatigue which can negatively impact on the patient’s quality of life.*” *® These
side-effects may also influence the way in which a patient perceives the chemotherapy.
For example in a consecutive series of 155 women with advanced breast cancer
undergoing first-line chemotherapy, 26% of patients reported feeling better, 19%
reported feeling the same, and 22% felt worse than they did before treatment.*® The
same study found that half the patients who survived to the final interview reported
that the treatment had been very or moderately worthwhile. However, the same
number of patients reported that the treatment had been only a little or not at all
worthwhile. It is important that patients are aware of the impact of side-effects that can
accompany palliative chemotherapy and that they are aware of alternatives to antic-
ancer treatments, such as supportive care alone or specialist palliative care alone.

Checklist

+ Patients’ goals need to be at the centre of any management plan.

+ Clear, unambiguous advice about the effect of any chemotherapy offered on
symptom control, and quality and length of life is needed to enable patients to
make informed choices about the sort of care they want.

+ Patients should be provided with information about the side-effects of all
treatments that they are offered.

« Patients’ desires and concerns about their treatment and care need to be
ascertained.

« Patients should be made aware of the alternatives to anticancer treatment.

Social issues

The incidence of social isolation, where an individual chooses not to mix in the
mainstream of society, among patients with advanced breast cancer is lower than
that observed among patients with primary or recurrent breast cancer. There may,
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however, be a reduction in the social interaction of patients with advanced breast
cancer due to the physical and social changes that occur with advancing disease —
fatigue, for example, may limit social life, patients often retire from work and can no
longer maintain the other roles that they have managed before. Some patients may
also lack adequate social support structures, both in terms of the size of their support
network and the quality of that support. This may be particularly true in the case of
the elderly. Although the degree of social support a cancer patient has is not related to
survival, it is known to have a role in the psychological adjustment of patients to their
diagnosis and also to be associated with the occurrence of depression. Research has
suggested that for patients with advanced breast cancer perceived social support is
influenced by a belief that others are there for the patient and that they do not create
additional stress for the patient.*

However, one of the most significant issues for patients with advanced cancer is the
concern about the future of their family. One way that patients cope with this is by
actively making sure that family members are equipped to cope after their death.*'
Family members, while trying to provide support to the patient, may themselves be
under considerable strain as they attempt to cope with the patient’s advancing disease.
A possible outcome is that both the patient and family members avoid discussing their
emotions and psychological needs, which can lead to a sense of isolation for all the
individuals involved. If patients do withdraw in this way there is the potential for
depression to develop.

It is essential to ensure that the children of patients with advanced breast cancer —
not only the very young but also teenagers and younger adults or others who are
vulnerable, perhaps because of learning difficulties or previous bereavement — are
kept in touch (in appropriate detail) and feel able to ask about what is happening
to their parent. Specialist palliative care teams and services are used to advising
on this sort of issue and offering help where it is needed. Complex grief in this
group can lead to depression and difficulty with intimate relationships in adult life.

There is growing concern about the needs of the family and caregivers of patients
with advanced cancer. In addition to the occupational and economic burdens
that may result from adopting a caring role, recent research has shown that care-
givers’ depression and perceived burden increases as the patient’s functional status
declines.*” The importance of involving significant others in the patient’s treat-
ment and care is well recognized as is identifying a primary caregiver for issues
relating to terminal disease. However, recently there has also been a call for
clinicians to become more aware of the concept of the ‘family’ in a climate of
growth of non-traditional households. This places a responsibility on the clinician
to ensure that anyone that the patient chooses is included in the care and
treatment process.

Checklist

+ It is important to identify the patient’s degree of support, particularly among the
elderly.

+ The needs and concerns of family and carers should be addressed.

+ It is important to identify and be inclusive of non-traditional ‘family’ structures.
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Interventions
Pharmacological interventions

The National Cancer Institute states that pharmacological therapy is indicated in a
number of cases of depression in patients with cancer and is efficacious in the
treatment of depressive symptoms. There has also been shown to be a measurable
improvement in quality of life following treatment with antidepressants. It is esti-
mated that 25% of all cancer patients experience depressive symptoms; however, only
around 2% will receive antidepressant medication.*> The types of medications gen-
erally used to treat depression in patients with cancer are either the selective serotonin
reuptake inhibitors (SSRIs), such as fluoxetine, or the tricyclic antidepressants
(TCAs), such as mianserin. Generally, a long latency period is observed (3 to 6
weeks) between starting the antidepressant medication and a therapeutic response.
In many cases treatment begins at low dose (which may help avoid initial side-effects),
followed by gradual dose titration until the optimum response is achieved for that
individual. However, a recent systematic review concluded that there were too few
adequate studies in this field to draw clear conclusions about the best management of
depression in a palliative care setting.**

Psychological

The systematic review of treatment of depression in palliative care also found that
there were no randomized control trials that specifically assessed psychotherapy for
patients with depression.** However, despite the paucity of adequate studies, the
National Cancer Institute acknowledges that depressive symptoms are often well
managed by a combination of crisis intervention, brief supportive psychotherapy,
and cognitive behavioural techniques. Patients are usually required to attend for
several sessions (often between three and ten) the aims of which are to improve
coping skills and to reshape negative or self-defeating thoughts. Such sessions may
also help by providing information and clarifying concerns about the illness and its
treatment and to assure patients about the role of the palliative care team.

Social

Support groups can provide useful social support networks for patients. In addition,
interventions based on a support group format have been shown to have positive
effects on mood disturbance, quality of life, and positive immune responses. Although
it might not always be possible for palliative care patients to access support groups it is
important to be aware of appropriate groups and to consider the use of informal
groups within a hospice setting.

Checklist

+ Few studies have adequately examined the best management of depression.
+ Antidepressants have been shown to be efficacious in the treatment of depressive
symptoms.
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+ Psychological interventions can help patients improve coping skills and can help
tackle negative thoughts.

+ Formal and informal support groups may have positive effects on a patient’s mood
and quality of life.

Conclusion

The psychological and social issues that accompany the diagnosis and treatment of
advanced breast cancer are both complex and varied. Interest in this area has increased
over the years, both with regards to research and in the clinical setting. There are now
evidence-based guidelines available to help manage the psycho-social distress that
may accompany advanced breast cancer. Clinicians need training and the support of
psychological and palliative care services in order to identify and effectively manage
these issues when they arise.
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Chapter 4

The management of odours and
wounds in advanced local disease

Kathryn G. Froiland

Introduction

Malignant cutaneous wounds are skin lesions resulting from tumour infiltration of
the epithelium, and the lymph and blood vessels supporting the epithelium. They may
occur as primary skin lesions or as a result of metastasis from the primary tumour.
Appearance of these lesions varies in colour, contour, presence of sinus tracts or
fistulae, and depth of tissue involvement. Commonly associated symptoms are
pain, drainage, bleeding, odour, infection, necrosis, pruritis, and friability of sur-
rounding tissue. Chronic malignant wounds can be emotionally distressing as they
represent a visible and constant reminder of the presence of cancer and its failure to
respond to treatment. Living with a cutaneous malignant wound may incur personal,
social, and financial losses, with associated changes in self-concept, roles, activities,
and care requirements. The care of a patient with this type of wound requires a
sensitive approach by the interdisciplinary palliative care team. The patient’s care
providers must also be included and supported during this time of both physical and
emotional stress.

Scientific research supports evidence-based practice in managing chronic wounds
of multiple origins. Cutaneous malignant wound management is guided by these
standards of treatment. In recent years, a growing body of anecdotal clinical experi-
ence in this type of wound management has been published. Awareness of the
challenges in cutaneous malignant wound management by health-care professionals
has long been appreciated. It appears that there is a developing consensus in assess-
ment and management of these especially unique and demanding wounds and the
environment in which they exist.

The occurrence of cutaneous metastasis from solid tumours ranges from 5 to
10% of all cancer patients. Women with breast cancer are the most frequently
affected, in the range of 18.5 to 50%." Cutaneous malignant wounds present more
often in recurrent disease. Healing potential is dependent on the responsiveness of
the primary tumour to treatment. As the tumour becomes less responsive to treat-
ment, often the healing potential of the wound deteriorates. The wound becomes
chronic in nature, requiring management of symptoms without realistic hope for
closure of the wound.
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Assessment

Wounds do not exist in isolation. The health-care professional must determine the
wound’s cause, the patient’s underlying medical condition and treatment status, and
the history of the wound and its management to date. This information aids
in classification, identifies previous unsuccessful management attempts, and may
explain delayed healing and or progression. Remember to position the patient comfort-
ably and medicate if necessary prior to wound assessment and care. Wound assessment
and documentation should include the following aspects:

degree of tissue layer destruction and colour;

anatomic location;

length, width, depth, and tunnelling using consistent units of measure;
appearance of the wound bed and surrounding skin;

drainage and bleeding — specifying amount, colour, consistency, odour;
pain or tenderness of wound and surrounding skin;

temperature of tissue.”

* 6 6 6 0 o o

Potential for further breakdown of the surrounding skin should be assessed so
as to plan preventive measures. Excessive dryness, moisture, or non-viable tissue
may result in pruritis, pain, and loss of skin integrity. Assessment of the wound
for the presence of foreign objects is advised, as these materials may cause infection
or delay healing.

Haisfield~Wolfe and Baxendale-Cox have developed a staging system for malignant
cutaneous wounds. Although not universally implemented, it may provide a useful
tool for assessment and consistent documentation:

Stage I: Closed, dry wound that is red/pink in colour.

Stage I-N: Wound that occasionally opens superficially to drain, then closes again.
The wound colour is red/pink and drainage may be clear or purulent. These
wounds may be painful.

Stage II: Partial-thickness skin loss involving dermal and epidermal tissue. The
wound colour is red/pink and drainage may be serosanguinous or sanguinous.
These wounds are likely to be painful and tend to be malodorous.

Stage III: Full thickness skin loss involving subcutaneous tissue. The wound
colour may be red/pink or yellow, and drainage is purulent or serosanguinous.
These wounds are likely to be painful and tend to be malodorous.

Stage IV: Full thickness skin loss with invasion into deep anatomic tissues and
structures. Tunnelling is often present. The wound colour may be red/pink or
yellow, and drainage is serosanguinous, sanguinous, or purulent. Pain is likely,
and the wound tends to be malodorous.’

Consultation with a plastic / reconstructive surgeon may be of benefit to assess and
potentially treat wounds involving underlying tissues. If tissue involvement is deemed
to be too deep and therefore not amenable to surgical intervention, this finding will
guide the care planner in planning subsequent wound management. Cutaneous
malignant wounds present unique challenges due to their complexity and ever-
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changing characteristics. The wound must be managed within the context of the
patient’s overall plan of care. For these reasons, it is recommended that assessment
and management is carried out by a wound care expert who is also experienced in the
care of oncology patients. Further information may be obtained from the website of
the Wound Ostomy and Incontinence Nurses Society (www.wocn.org).

Management

Wound closure and healing are the ultimate goals of all types of wound management
protocols. However, these goals may be unattainable when caring for a patient with a
cutaneous malignant wound. Immunosuppression, nutritional compromise, infec-
tion, and unresponsive disease will delay or prevent healing. Aiming at the prevention
of further progression and maintaining the existing wound and surrounding tissue
may be more realistic.

Sometimes it is necessary to admit patients with very extensive or neglected (often
concealed) wounds to give the most effective care to the patient (and her carers) and
to bring about the best improvement possible. Occasionally, patients will need
periodic readmission to continue wound care. In addition to the extent, moistness,
and malodour of wounds accompanying concealed disease, the relatives are often very
shocked and distressed when they find out what has been hidden from them and the
implications for the diagnosis of advanced, incurable disease.

Serial photography is a commonly used mechanism to document progression to
healing of wounds. In the palliative care setting it may be inappropriate, as documen-
tation of worsening disease may be distressing to the patient and family. Photography
is of questionable value in the patient with aggressive end-stage cancer. The use of
photography should be evaluated openly, and guided by the patient’s wishes.

Individual treatment plans

Treatment plans must be individualized and include goals agreed upon by the patient,
family, and care provider. The plan of care should consider emotional and social issues
of the patient and care provider. Dressing changes should be as pain-free as possible
for the patient. The patient should be positioned and supported comfortably follow-
ing adequate premedication with a pain-relieving agent. The dressing removal and
reapplication procedure should involve a minimum of steps to be achievable by the
care provider. All concerns should be addressed in planning wound care so it does not
overburden the patient and family, especially if a family member will be performing
wound care.

Other techniques

Treatment options are aimed at the underlying pathology and may include
radiation therapy, chemotherapy, hormonal therapy, surgery, cryotherapy, or laser
therapy.* Wounds may cause embarrassment and become socially isolating. The
care provider must convey an attitude that allays feelings of rejection, shame, or
disgust. Topical wound care is focused on control of symptoms of pain, bleeding,
odour, and exudate.
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Managing odour

Odour is one of the most distressing symptoms for the patient to cope with. This
concern should be addressed even when others cannot detect it. Necrotic tissue,
infected tissue, or saturated dressings are sources of odour. There exist several
methods of debridement to remove necrotic, devitalized tissue. Surgical or sharp
debridement is the fastest method. It is invasive, may require anaesthesia, and should
not be done if vasculature of the cutaneous tumour places the patient at risk for
excessive bleeding. Licensing regulations and institutional policies require that a
trained wound care professional perform this type of debridement. Mechanical
debridement involves physical force to remove debris and necrotic tissue. It cannot
discriminate between viable and non-viable tissue. Although commonly used in the
past, wet-to-dry dressings are not recommended as they cause pain, bleeding, and
tissue damage upon removal. Enzymatic debridement utilizes enzymes to dissolve
necrotic tissue from the wound. Topical gels and solutions are directly applied to the
eschar or applied following scoring of the eschar to allow penetration into the tissue.
Enzymes are categorized as collagenases, fibrinolytics, and proteolytics. Autolytic
debridement is a process that creates a moist environment allowing the wound bed
to rid itself of dead tissue by endogenous proteolytic enzymes and phagocytic cells
present in the wound and its drainage. Creation of this environment is achieved by
application of an occlusive, semiocclusive, or moisture interactive dressing and/or an
autolytic debriding gel directly applied to the wound surface. This process is poten-
tially more time consuming; however, it can be effective and less traumatic than
surgical, sharp, or mechanical methods. Biological (larvae therapy) debridement has
resurfaced as a method useful in digesting necrotic tissue and pathogens. Consider-
ation of this method may be appropriate when surgical debridement is not an option.

Cleaning the wound

Warmed saline is the preferred cleansing solution for chronic wound care. It cleans the
wound gently without harming viable tissue. It can be applied via soaked gauze or
by irrigating by pouring solution, using a spray bottle or piston syringe. Pressure of 5—
8 psi is adequate for cleansing, although 5-15 psi may be necessary to remove thick
exudate. Devices delivering higher pressures should be avoided as they may cause
tissue damage and bleeding. Use of commercial wound cleansing products
and antiseptic agents are controversial. They require significant dilution to maintain
phagocytic function and white blood cell viability. Guidelines can be found
online through the National Guidelines Clearinghouse (www.guidelines.gov). Saline
remains accepted as readily available, comforting, inexpensive, and harmless to the
wound bed.

Wound infection

Wounds are usually contaminated by surface aerobic pathogens. Malignant wounds
may become infected (greater than 10° colony-forming units of bacteria) by bacteria
that may or may not be normal flora. Odour is often associated with anaerobic
infection and should be treated with systemic antibiotics if the wound shows signs
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of infection such as cellulitis, septicaemia, or osteomyelitis. If infection appears to be
superficial, topical antibiotics will decrease bacterial burden, wound odour, and
exudate. Metronidazole has been used systemically and topically to control odour
cause by anaerobic infection, including Bacteroides species. Oral doses of 200-400 mg
bid for 10 days or topical application of 0.75-1.0% gel may be helpful in controlling
odour. Crushing oral tablets into a powder form or dissolving the powder into
solution can be a less costly alternative to the gel for topical application." Chloro-
phyll-containing ointments or oral tablets may also offer odour control. Other topical
low-cost options include the application of plain live yogurt or buttermilk for 15 min
and then rinse off, four times per day. Sugar paste and honey have been cited as
additional alternatives for odour control.!

Dressings

Odour may also be caused by saturated dressings that are not changed frequently.
Commercially available activated charcoal dressings are designed for malodorous
wounds. Direct application is appropriate for scantily draining wounds. Highly
exudative wounds require absorptive dressings applied to the wound surface, with
the charcoal dressing applied as the secondary dressing. All edges should be secured
to intact surrounding skin or protective barrier. Silver dressings can provide
odour control, decrease bacterial burden, and can be removed atraumatically. A less
expensive alternative method to be considered is the use of charcoal sheets from a pet
store. Wound gel or hydrogel is applied to the wound surface, and covered by a non-
adherent dressing or gauze. The charcoal sheet should then be placed. Cover the layers
with an absorptive dressing and secure with non-traumatizing tape, roll gauze, or
elastic netting material.”

The wound shape and volume of exudate must be matched to the dressing chosen
for containment. Changing dressings more than twice daily can be burdensome for
the care provider. Alginate, hydrofiber, or foam dressings absorb higher volumes
of drainage than hydrocolloids or gauze. Collection of very heavily exudative wound
drainage may be accomplished by using a drainable ostomy or wound drainage
collecting device. These plastic odour-controlling pouches are available in many
sizes, have a protective barrier applied to intact surrounding skin, and require change
as infrequently as once a week. Pouches are drained as needed and are less bulky than
dressings. Mobility may be facilitated with the use of these products.

Deodorizers

Deodorizers effective in controlling biologic odours may be useful, as well as
allowing cross-ventilation and fresh air into the living area. Ensuring that soiled bed
linens and clothing are changed as often as possible are practical ways of achieving
odour control.

Pain control

It is essential that patients’ pain is managed well both for acute episodes (e.g. around
wound changes) and chronically. There is detailed discussion of this in Chapter 2.
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Summary

Care of a patient with any wound takes time. Periodic assessment of the wound is
necessary, as its characteristics may change or the condition and desires of the patient
may evolve. Management goals and treatment plans require review and alteration over
time. Patients may present with more than one wound or more than one type of
wound, adding to the complexity of management. Emotional and social issues, pain
management, and management of other symptoms of the disease process are chal-
lenges that the interdisciplinary palliative care team must address. Of utmost import-
ance, the patients and their families/care providers need our encouragement, praise,
and guidance throughout the course of caring for the wound.
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Chapter 5

The assessment and management
of lymphoedema
Benedict Konzen and Ki Y. Shin

Summary

Lymphoedema is an abnormal collection of protein-rich interstitial fluid associated
with chronic inflammation which leads to chronic fibrosis if left untreated. In patients
with breast cancer it can cause problems which range from mild, reversible unobtru-
sive swelling of the arm, to gigantic and unsightly arm enlargement which is perman-
ently disabling. Prevention and early intervention are the key to preventing this
distressing condition, which is one of the most visible and intractable complications
of breast cancer. Lymphoedema can develop following treatment, that is primary
surgery and/or radiotherapy, or as a result of the disease from malignant infiltration
and blockage of lymphatic vessels and glands. Morbidity following treatment has
declined in recent years as surgery has become more limited and through the use of
lower doses of radiotherapy more accurately delivered.

The prevention and treatment of lymphoedema requires commitment, persistence,
and the development of new skills from the patient. In advanced breast cancer or
where lymphoedema has become established the patient needs to be vigilant and
exercise meticulous daily care to prevent further complications. Thus motivating and
providing clear and helpful information to her is essential. This education often has to
be given at a time of great emotional distress for the patient and so must be done
sensitively with regular follow-up and reiteration where necessary. Many patients,
however, welcome the opportunity to participate in a physical activity that can
prevent complications of their treatment and disease.

In this chapter we review the pathophysiology, diagnosis (including special inves-
tigations), and treatment of lymphoedema secondary to breast cancer.

Introduction

The practice of medicine today is complex. In the not too distant past, the physician
simply took a patient’s history, formulated a differential diagnosis, ordered necessary
tests, and set out a care plan. With the advances in diagnostic radiology, surgical
techniques, antibiotic treatment, and resuscitative measures, the general physician
of today interacts with super-specialists. The doctor—patient relationship may have
lost the personal touch and intimacy common in previous centuries — both the patient
and the doctor have to form relationships with many different specialists to get
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effective treatment for one condition. The options available to us for care, where we
receive care, who pays for care, and ultimately what type of care we receive and from
whom is now dependent on each country’s health-care system.

The palliative-care physician, hopefully, exemplifies more of the tradition of per-
sonal medical care. Careful listening and accurate documenting of a patient’s symp-
toms should be crucial to the practice of all medical and surgical specialists. In
addition, the palliative-care physician investigates the physiological disease process
in the context of the psychological, social, and spiritual place of the patient. The
patient is not merely a compilation of symptoms.

The patient needs to be evaluated as a whole person: the assessment needs to include
her physical appearance and bearing, the symptoms from which she is suffering (such
as pain, nausea, insomnia, constipation, depression), and her psychological state, both
resulting from her physical problems. It is crucial to find out the patient’s previous
ways of managing her life, and the support network she has. The patient’s condition
will not be static — at any time she may be at the acute stage of presenting with, or
suffering from a complication of advanced cancer, or evolving in to a more advanced
stage of disease, or living with a chronic disease, or coming to the end of her life. At
each stage, the palliative-care physician is called upon to assist in: disease and
symptom management; educating the patient and her support network; and, finally,
providing empathetic and competent care at the end of life.

To many health-care specialists, the word ‘palliative’ evokes an image of the
dying and suffering patient — one embodiment of which is the person with
cancer. Most palliative-care specialists would take exception to this very narrow
view. Every sort of disease has symptoms which need to be closely evaluated and
then treated.

Lymphoedema is prevalent throughout the world, with aetiologies ranging
from filariasis to cancer. Lymphoedema presents one of the greatest challenges
to the palliative care physician. When it reaches an advanced stage, lymphoedema is
very deforming and disabling. If dealt with early, its ravages — both emotional and
physical — can often be contained. The treatment of lymphoedema serves as an
example of how crucial it is for medical and other clinical disciplines to collaborate
if patients are to be restored physically and emotionally back to the best possible
health. The successful rehabilitation of individuals with lymphoedema requires
the active participation, at different times, of physical and occupational therapists, the
physician, oncologist, radiologist, surgeon, and rehabilitation clinician, as well as
the palliative care team. This team of clinicians must also communicate well to ensure
that the patient gets the care they require from the most appropriate specialist at the
most appropriate times.

What is lymphoedema?

Lymphoedema represents an interruption in one of the homeostatic mechanisms of
the body which leads to an abnormal collection of interstitial fluid. In the arm (most
commonly affected in breast cancer) there will be limb swelling and, if untreated,
chronic inflammation and fibrosis will follow.
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Pathophysiology

Cell metabolism depends inherently on the circulatory system. The cell requires
oxygenation, nutrients, and an effective waste-removal system. The body, too, is
inherently complex with multiple modes of nutrient dispersal, waste removal, and
immune defence. One comprehensive organ system is the lymphatics: if this system is
altered, the entire body is affected.

In this section, we will outline the foundations of the lymphatic system. From this
vantage point, we will then explore how cancer—specifically, breast cancer—impacts
on the lymphatic system. Treatment options will then be explored.

What is the lymphatic system?

We often envisage the circulatory system as a fluid medium of leukocytes, erythro-
cytes, platelets, solutes, and proteins ‘housed’ in a complex network of capillaries,
arterioles, veins, arteries, and the heart. By analogy, the lymphatic system is a lattice
work of vessels, carrying a medium (lymph), whose purpose is largely immunode-
fensive. However, lymph is also involved in nourishing the living cell and removing —
if not battling with — foreign antigens and waste products.

Physiologically, most of the interstitial fluid generated daily (about 18 litres) arises
from the blood capillaries; 14 to 16 litres subsequently return directly, as an ultra-
filtrate, to the venous circulation. The remaining 10-20%, or approximately 2 litres
per day, pass from prelymphatic channels into lymphatic capillaries." Lymph, the
transport medium, next passes on to precollectors, lymph collectors, and then onto
larger, lymphatic ducts, including the thoracic duct, before emptying into the heart
via subclavian veins. Along its path, lymph is filtered through a series of approxi-
mately 600 scattered lymph nodes."

With a filtration system similar to the kidney, the lymph node subserves both
superficial as well as deep tissue layers. Lymph is propelled in a distal to proximal
direction by surrounding arterial pulsation, muscular contraction, and ongoing
respiration.

Variations in interstitial pressure allow for the transport of a protein-rich medium
from prelymphatic channels, with negative pressure, to a final destination in ducts
and vessels with positive pressure.’

Oedema occurs when there is an imbalance between filtration and reabsorption. In
general, lymphoedema is the result of venous disease. Filtration of water is increased while
macromolecules (proteins) are decreased. As the lymphatic system decompensates, water
follows the oncotic pressure gradient and this leads to interstitial congestion.

In contrast, gravitational oedema, as seen in a dependent or immobile limb,
promotes an increased capillary filtration rate. Fluid subsequently accumulates in
the interstitium. In this case, however, lymph — dependent on the propulsive effect of
muscles — cannot be expelled from an already congested interstitium.’

Primary lymphoedema

Lymphoedema is defined as primary or secondary. Primary lymphoedema is the result
of either complete absence or hypoplasia of lymphatic vessels. It is less common and is
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Fig. 5.1 The lymphatic system (permission requested from Ying Guo, M.D. from her lecture
The Lymphatic System, 2004).

further categorized into a congenital form (perinatal onset), praecox form (occurring
before age 35), or tarda form (occurring after age 35).* Primary lymphoedema will
not be discussed further.

Secondary lymphoedema

Lymphoedema which occurs as a consequence of breast cancer or its treatment is
secondary lymphoedema. Secondary lymphoedema is associated with many different
conditions, but the end result is the interruption of lymphatic flow. Conditions
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leading to secondary oedema include filiariasis, malignancy, surgery, radiation, infec-
tion, and trauma.*

Staging of lymphoedema

The diagnosis of lymphoedema is primarily made on clinical examination. The
staging of lymphoedema is generally based on a three-stage scale — however, there is
an increasing number of authorities who recognize Stage 0 (Table 5.1). At this stage,
swelling is not evident, despite alteration in lymph transport. In Stage I, there is an
early accumulation of a high protein-laden fluid (versus venous oedema) that sub-
sides with limb elevation. Pitting of the extremity may be present. In Stage II, limb
elevation alone rarely reduces tissue swelling and pitting is present. In late State II,
fibrosis is present and there may or may not be pitting of the extremity. Stage III is
characterized by lymphostatic elephantiasis. Pitting is absent and the trophic skin is
characteristically acanthotic with warty overgrowth.’

Diagnostic imaging

In palliative medicine, lymphoedema is usually diagnosed on the basis of history and
examination. The investigation and/or confirmation of lymphoedema or a specific
lymphatic abnormality can be undertaken with the use of lymphangioscintigraphy
(LAS). LAS provides images of the lymphatics and lymph nodes as well as data on
radiotracer (lymph) transport. It does not require dermal injection.

Other diagnostic tools used in investigating lymphangiodysplasia/ lymphoedema
include MRI, CT, ultrasound, indirect lymphography (IL), and fluorescent microlym-
phangiography (FM). DEXA or biphotonic absorptiometry is useful in assessing the
chemical component of limb swelling, that is the percentage of fat, water, and lean mass.’

In general, diagnostic imaging is used if the diagnosis of lymphoedema is unclear or
if an underlying malignancy is suspected. In LAS (isotope lymphography, lympho- or
lymphangioscintigraphy) a radioactive tracer is usually injected intradermally. Using a
combination of mobile scanners integrated with computer imaging, lymphatic vessels
and nodes are visualized, and lymph node uptake speed and the rate of lymph
transport are measured.’

Conventional or direct lymphography (CL) is an invasive technique which is not
used in the routine management of lymphoedema. It is required in cases of suspected

Table 5.1 Staging of lymphoedema

Stage Oedema Elevation helps Pitting Fibrosis Acanthosis
0 - + - - -
I + + +/— - -
Il (early) + +/— + - -
Il (late) + - +/— + -
||| + ......................... — e N N

+ = present; — = absent
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chylous reflux syndrome or thoracic duct injury. CL involves injecting a lymph
collector on the foot or hand dorsum followed by serial radiographs which delineate
the lymph collectors and lymph nodes. The complications of this procedure have
included allergic and inflammatory reactions as well as pulmonary embolism and
damage to the endothelial lining of the lymphatic vessel.®

Indirect lymphography (IL) can be used to image the smallest of lymph
vessels. A water-soluble contrast medium is injected intracutaneously. The agent
is absorbed into lymph capillaries and continues to flow into precollectors and
collectors. Serial radiographs can demonstrate the superficial lymphatics up to a
distance of 60 cm. This technique, however, cannot define individual regional
lymph nodes.®

Fluorescent microlymphagiography is used largely for research purposes. A fluor-
escent agent is injected intracutaneously at the medial malleolus. A fluorescent
microscope and camera subsequently record the diffusion of the medium over the
course of the adjacent cutaneous lymph vessel plexus.®

Magnetic resonance imaging (MRI) is costly and used primarily in tumour diag-
nosis. Computed tomography (CT) is often used to identify abdominal and retro-
peritoneal tumours. Tissue densities are analyzed which distinguish between fatty
tissue and protein-rich fluid. Venous Doppler studies allow for the non-invasive
assessment of blood flow in the deep venous system — it may help to determine
whether venous obstruction is causing the swelling.®

Lymphoedema as the result of breast malignancy

With the advent of earlier breast cancer detection, ongoing education, and medical
screenings, one would anticipate a decline in the need for lymphoedema management.
However, current techniques in caring for the breast patient still rely on general
surgical principles such as tumour resection (lumpectomy, mastectomy), axillary
lymph node dissection for staging purposes, radiation, and chemotherapy.
Surgical resection of breast, axillary, or thoracic tumours often results in the inter-
ruption of well-established routes of lymph flow. In approximately 10% of cancer
patients, the onset of lymphoedema heralds local recurrence of tumour or is the
result of metastases.” The traumatized network of lymphatics within the surgical
field frequently do not allow the rerouting of the normal (premorbid) lymph
flow which still passes through this region. Lymph subsequently collects and if it
is not manually (via massage or decongestive technique) removed from the area,
lymphoedema will form, and eventually fibrosis. Radiation therapy may also cause
scarring of the delicate lymphatic vessels resulting in ineffectual lymph flow and
formation of lymphoedema.

Lymphoedema can lead to mechanical dysfunction, including a compartmental
syndrome, brachial plexopathy, neuropathy, frozen shoulder syndrome, adhesive
capsulitis, or myofasciitis. The pain arising from these conditions, if untreated, will
lead to further morbidity and, potentially, disability.

The frequency with which arm lymphoedema occurs after breast cancer therapy
depends on:
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1 the type of therapy treatment used for the treatment of the breast cancer;
2 the extent of local lymphatic involvement;
3 the inherent compensatory ability of the lymphatic system.

Following surgery, the incidence of arm lymphoedema depends on the number of
lymph nodes removed, the use and total dose of radiation therapy, and a patient’s weight
and age. In a study by Kiel and Rademacher in 1996, even in the absence of lymph node
dissection, the incidence of oedema after breast cancer treatment was 21%. With 11-15
nodes removed, oedema was present in 27%. With greater than 15 lymph nodes
removed it was 44%. Radiation therapy of the chest and axilla was associated with
lymphoedema in 42% of cases.® Breast-conserving techniques have demonstrated a
reduction in the incidence of lymphoedema.’ Post-therapeutic lymphoedema of the
arm is more common in obese individuals and with increasing age. In a study by Kiel
et al., 22% of breast cancer patients older than 55 were shown to have an increased
lymphoedema risk when compared to their younger counterparts (14%).> Women
returning to work during their first postoperative year were also shown to have an
increased occurrence of the condition.'® The incidence of oedema occurring after more
than 2 years after surgery was around 30% in patients with breast cancer.'">'* It is hoped
that with earlier detection and the use of less invasive techniques, such as sentinel
lymph node status and tumour markers, extensive surgical interventions will be used
less frequently and the incidence of lymphoedema reduced.

Pathology of the lymphatics after mastectomy

Histologically, the reparative process in the traumatized lymphatic vessels after
mastectomy demonstrates fibrosis and an accompanying reduction in vessel diameter.
With the subsequent ligation or interruption in lymph channels and lymphadenect-
omy, the body attempts a regenerative process with the formation of collateral
circulation. The delicate penumbra, however, is sensitive to radiation and the use of
this therapy may lead to fibrosis. Non-irradiated lymph nodes develop compensatory
dilated sinuses to handle lymph volume which may anatomically be associated with a
lymph node hyperplasia. If the lymphatic system fails locally, protein subsequently
accumulates in the interstitium. If no intervention occurs at this point, fibrosclerosis
will follow along with inflammation, scarring, and loss of regional lymphatic integ-
rity.” Early conservative interventions (e.g. manual decongestive techniques) imple-
mented early can usually prevent future intractable problems.

Symptoms in the postmastectomy patient

The patient who has had a mastectomy is likely to have a degree of postoperative
swelling, pain in the region of the surgical incision, and, sometimes, neuropathic pain
in the distribution of the brachial plexus. The use of physical and occupational
therapies soon after surgery are essential in order to begin a programme of limb
ranging and to make an early assessment of lymph mobilization. The occurrence of
lymphoedema is based on the status of collateral lymph flow. In the setting of
outpatient procedures or short-stay inhospital procedures, the patient may accept
marginal swelling as a complication of surgery. However, when patients experience
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ongoing pain, limitations in arm usage, or alteration in the appearance of an extrem-
ity they are usually more willing to seek help.

If lymphoedema occurs, in 80% of cases it will present within 2 years of tumour
therapy. It often presents inconspicuously as mild oedema in the hand or forearm —
often in the dorsal epicondylar region.” Tension and heaviness in the arm is often
reported, followed by pain and reduced mobility at the shoulder. Numbness and
a subjective reporting of decreased strength are also common, the former may be
the result of trauma to the intercostobrachial cutaneous nerve of the arm during
mastectomy.”

Early preventative measures in the treatment of lymphoedema include a pro-
gramme of routine skin inspection (for ingrown toenails, cuticle integrity, abrasions,
bruising, ulcerations, impaired circulation); use of skin emoillents; and avoidance of
extremes in heat and cold, including exposure to the sun. In the clinician’s office or
hospital setting, blood pressure measurements, venepuncture, acupuncture, or injec-
tions should not be undertaken on the affected side. The patient needs to be counselled
on limiting excessive exercise and avoiding trauma to the affected region from
clothing (brassiere, handbag straps).”

Infection

One of the leading problems in the lymphoedema patient is erysipelas. This is the
result of a streptococcal cellulitis. It is characterized by localized erythema, enhanced
skin warmth, and, potentially, fever, nausea, and chills. Prompt treatment with
intravenous antibiotic therapy followed by oral antibiotic management is mandated.”

Patients are advised to exercise vigilance themselves and if they note signs of
infection to start an antibiotic course immediately (those with a recurrent problem
may well keep a supply at home, others need to report early for medical help). Patients
should also take care of their skin and ensure that other clinicians (who may not
understand the significance of lymphoedema) do so as well. It is often advisable for
patients to have regular appointments with a chiropodist or podiatrist to keep their
feet and nails well cared for. They should also be careful with invasive dental work and
antibiotic cover for such procedures should be considered.

Physical interventions

In the early stage of lymphoedema, simple elevation of a lymphoedematous limb often
reduces swelling. Later, as the lymphoedema extends into the dependent, distal portions
of a limb, therapy involves the use of a low-stretch, elastic stocking or sleeve garment.®
The use of massage (classical massage or effleurage) may be of limited benefit. Care must
be taken not to be excessively vigorous as lymphatic vessels may be damaged.®

Conservative decongestive therapy

The history of conservative decongestive therapy dates back to 1892 when Winiwater
recommended the use of lymphatic massage and bandaging to reduce the size of the
oedematous limb. In the United States, the technique was once again revisited by
Stillwell in the 1950s. However, it was not until the 1970s that Foeldi would bring to
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the forefront the importance of skin care, avoidance of infection, the benefits of
compression bandaging, and the need for remedial exercises. At the centre of his
recommendations was the use of the Vodder technique of manual lymphatic drainage. "

Combined physical therapy (CPT), or complete/complex decongestive therapy
(CDT), or complex decongestive physiotherapy (CDP) involves a two-stage treatment
programme. In the first phase, emphasis is on skin care, light manual massage/
manual lymph drainage, range of motion exercise, and compression with multilayered
bandage-wrapping. Phase II is a continuation of learned techniques in Phase I and
aims to preserve and optimize Phase I results. It consists of compression by a low-
stretch elastic stocking or sleeve, skin care, continued ‘remedial’ exercise, and repeated
light massage as needed.’

CPT may be use palliatively in cases of secondary lymphoedema which results from
tumour obstructing lymphatics. This treatment is usually conducted in conjunction
with chemoradiation aimed at tumour reduction. In the past, it was controversial
whether massage and mechanical compression would promote metastasis but, in
practice, the disease is already present and the goal simply is palliation of morbid
swelling.® Massage should not be carried out when there are extensive cutaneous
metastases or local infection or thrombosis.

To maintain long-term lymphoedema reduction after CPT, a prescription for a
customized low stretch elastic garment is made but this is contraindicated if there is
concurrent arterial disease, ulceration, or a painful postphlebitic syndrome. The
compression level is individually assessed and ranges from 20 to 60 mmHg.®

In a study by Ko et al. (1998), 299 patients with both upper and lower extremity
lymphoedema underwent CDP for 15.9 days. Lymphoedema reduction averaged
59.1% after upper extremity CDF and 67.7% in lower extremity treatment. When
followed-up at 9 months, improvement had been maintained in 86% of patients.
These individuals maintained at least 90% of the initial reduction. The incidence of
infection was also decreased by approximately 50%."

Intermittent pneumatic compression

There is controversy concerning the use of intermittent pneumatic compression and
diuretic management. In late Stage II lymphoedema, fibrosis occurs as the result of an
inability to mobilize interstitial proteins either into the intravascular or lymphatic
compartments. The ensuing interstitial inflammatory condition promotes fibrosis
and scarring which would not be amenable to a pneumatic device and actually may
predispose to additional damage of an otherwise traumatized lymphatic network.°
Where it is used, intermittent pneumatic compression or pneumomassage is usually
completed as a two-phase programme. External compression therapy is applied with a
sequential gradient ‘pump’. This is followed by form-fitting, low-stretch elastic stock-
ings or sleeves which maintain oedema reduction.’®

The role of surgery

There is considerable uncertainly about the role of surgical intervention in the
treatment of lymphoedema. There is no accepted world-wide consensus on this
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topic. A debulking procedure which attempts to remove excess skin and subcutaneous
tissue may actually result in the removal of, or obliteration of, superficial skin
lymphatics. Omental transposition, enteromesenteric bridge operations, and the
implantation of substitute lymphatics have not shown long-term benefit.

Advances continue to be made in microsurgical procedures, but their outcome
depends on the skill of the surgeon, the procedure undertaken, and they often require
prolonged postsurgical physical therapy as part of the treatment. The patient needs to
be fully educated on the intended procedure and completely committed to it and the
postoperative programme — she needs to understand the risks, the possible impair-
ment and disability, and the demands of such procedures. Close interaction on the
part of the surgeon, physician, palliative-care expert, rehabilitationist, and the patient
herself are essential to the patient’s recovery.®

Treatment assessment

Assessment of limb volume is made before, during, and after treatment. This can be
accomplished via water displacement, circumferential measurement using the trun-
cated cone formulation, or a perometer. As previously noted, lymphangioscintigraphy
can functionally document lymphatic drainage. MRI or DEXA can determine volume
and tissue compositional changes. Alterations in tissue composition and fluid changes
can be analysed by tonometry and bio-electrical impedance. Lastly, psychosocial
indices and visual analogue scales of patient’s perceptions help record personal
reflections of both the disease and treatment process.®

Discussion

Approximately one in eight women will develop breast cancer at some point in their
lifetime.'* The current treatment of breast cancer often involves breast-conserving
surgery, axillary surgery, and radiation therapy. However, such treatments may have
their own implications. Foldi ef al. described our understanding of lymphoedema as
‘chaos’.'® Whereas our understanding of its cause and effective treatment are still
unfolding, the most widely accepted means of treating lymphoedema are conservative
in nature. These include elastic wrappings and sleeve garments, external compression
pumps, and physical therapy for range of motion, massage, manual lymphatic drain-
age, and aerobic exercises. More controversial are surgical treatments including
microsurgery and even amputation.'®

The vast majority of individuals who experience breast cancer and its sequelae are
women. Studies indicate that women are often inadequately prepared for the post-
operative period or informed about support services. Of greatest concern to women in
one study by Woods (1993) was body image.'” In a study by Dennis et al., active
women with a stable employment history and a strong social support network were
more satisfied with their lymphoedema management than women who were also
combating instability in the workplace, financial constraints, or precarious social
supports.18

Carter et al. (1997) extrapolates further. She described women as being abandoned by
the medical establishment. Common sources of distress have included the knowledge
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that lymphoedema has no definitive treatment. In addition, treatment centres and
lymphoedema specialists are few. More disturbing, however, was the expressed view
that physicians are often insensitive and possess limited knowledge of the disorder.'®

Many of the limitations which face lymphoedema patients in the private sector of
care, such as insurance, finances, and social supports, have a tendency to be exacer-
bated or magnified at the hospice level. If the patient has been evaluated by a
lymphoedema specialist before entering hospice and care has subsequently been
initiated, supportive leg and sleeve wrappings/garments can be continued as well as
traditional methods of limb elevation. Conservative care needs, such as good wound
care, routine cleansing of the skin, use of moisturizing agents, and avoidance of
extremes in temperature or unrelieved pressure on a limb, likewise should be con-
tinued. In a non-socialized healthcare system, it would prove difficult to initiate a
comprehensive lymphoedema management programme at the hospice level. This
would be secondary to limited financial resources and therapists familiar with lym-
phoedema management techniques. In the stable hospice patient, conservative tech-
niques once learned by a family member may add a sense of normalcy to the patient’s
daily routine. The patient may feel an ongoing sense of purpose and mission.
However, in the critically ill patient, emphasis will probably be placed on basic
symptom management (dyspnoea, pain, nausea, vomiting, constipation) while
addressing end-of-life cares with the patient and support network.

The patient’s family plays a pivotal role in the patient’s care. With adequate social
supports, the hospice patient will have a sense of purpose and belonging. Acceptance
and active care of the deformed extremity, including limb ranging and mobilization
when possible, by both the patient and caregiver, will help the patient to focus on
living life fully despite possible immobility. Adequately controlling pain, whether
musculoskeletal or neuropathic in nature, is likewise, crucial.

Conclusion

For any patient experiencing an illness, physical and emotional challenges are present.
In the case of lymphoedema, however, the implications are more profound. Lym-
phoedema may signal the occurrence of a cancer or it may alter the physical appear-
ance and functioning of a person. We define ourselves in terms of our appearance
and our employment. If we are limited in these pursuits, we can become psychologic-
ally distressed.

In a study by Tobin et al, patients with arm oedema experienced greater functional
impairment; increased difficulty adjusting to their illness, home-life, and personal/
familial 1relationships.19 Likewise, the diagnosis of breast cancer, in itself, causes signifi-
cant distress.”® Tobin maintains that while breast surgery is psychologically devastating,
attempts at reconstruction and use of prostheses have helped the process of mental
healing and acceptance. In contrast, the openly exposed lymphoedematous limb is a
constant reminder to the patient, and the community at large, that an illness is present
and that the patient is physically different from the norm. As a result, the patient maylose
interest in their dress or general appearance. This loss of self-esteem may also contribute
to difficulties with interpersonal relationships, social activities, and intimacy."®
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One avenue yet to be explored is the role of palliative care and rehabilitation.
Santiago-Palma et al. describe how palliative care and rehabilitation medicine both
aim to improve the cancer patient’s level of functioning and comfort.*' Indeed the
goal is multifaceted — maintenance of physical function and independence, improving
quality of life, and reducing the caregiver’s burden of care.”! Lymphoedema and its
management test the very foundation of this belief. Physically, impaired functioning
of the limb limits activity. Cosmetically, lymphoedema may be an embarrassment and
a source of social isolation and depression. There may be an alteration in a person’s
sense of self worth, her perception of her societal contribution, and a modification in
lifestyle with spouse, family, and friends. The goal of lymphoedema management is to
ameliorate symptoms and improve functioning so that living can continue.

Key points

+ Lymphoedema is one of the most distressing, potentially disabling, and intractable
complications of advanced breast cancer and/or its treatment.

« It is important to try and prevent (or limit the extent) of lymphoedema by
carefully-administered primary treatment of breast cancer and early preventative
interventions (e.g. a simple exercise programme) following surgery and
radiotherapy.

+ Once established, chronic inflammation and fibrosis are difficult to treat.

+ The diagnosis is clinical, though further imaging may be needed to establish the
underlying cause.

* Most treatment is conservative, involving massage, elastic hosiery, and meticulous
attention to skin care to prevent infective complications.

+ The role of more invasive methods of treatment (e.g. surgery, intermittent
pneumatic compression) is controversial.
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Chapter 6

The management of
carcinomatous meningitis in
advanced breast cancer

Gillian Whitfield, Christina Faull, and Helena Earl

Introduction

Definition

Carcinomatous meningitis (CM) (also known as meningeal carcinomatosis or lepto-
meningeal metastases) is the diffuse involvement of the leptomeninges (pia and
arachnoid) by infiltrating malignant cells. Tumour cells reach the leptomeninges
either by direct extension from primary tumour or metastatic deposits in adjacent
tissues (e.g. brain, spinal cord, vertebrae, or skull) or by haematogenous spread. Cells
are then disseminated by CSF flow.

Incidence

Breast cancer is one of the commonest causes of CM and approximately 3% of people
with metastatic breast cancer who do not have parenchymal brain disease experience
clinical problems related to meningeal deposits. In addition, 6% of those with brain
metastases also have meningeal involvement." Autopsy studies have suggested an
overall incidence of about 5.6%.> There is concern that the incidence of CM may be
increasing as newer chemotherapy treatments, particularly taxanes, achieve better
control of other sites of metastatic disease, but poorly penetrate the blood-brain
barrier and do not achieve therapeutic concentrations within the CSE>*?

In breast cancers which metastasize to the meninges, there is a marked excess of
primaries with lobular elements on histology. In a series from the Christie Hospital, at
least 67% had primary tumours with lobular features,® in contrast to the histological
classification of breast primaries in which under 20% are lobular cancers.

Prognosis

The prognosis of CM from breast cancer is very poor, with a median survival of only
2-3 months in untreated patients.® Death is usually due to progressive neurological
disease, although other systemic metastatic disease may contribute. Many patients
with this devastating condition are optimally treated with best supportive and pallia-
tive care rather than ‘active’ treatment. In selected patients, more active treatment may
be appropriate. Some patients can be stabilized for a period of time, or until systemic
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disease causes death, hopefully without the reoccurrence of disabling neurological
complications.

Aims of chapter

We plan to give an overview of the clinical presentation of CM, the investigations most
helpful in reaching a diagnosis, and the commonly used treatments. The aim is to raise
awareness of the presentation of this condition, and to give an appreciation of the
sometimes arduous treatments and their possible benefits, in order that these patients
may be best supported at the end of life.

Sources of evidence

The epidemiological and oncological management evidence is derived from a few
studies of fairly small numbers of patients (largest 150, most have <100). There is very
little randomized evidence to define the best treatment strategy or to quantify the
benefits of treatment. The symptom management evidence-base is almost entirely
derived from anecdotal practice and extrapolation from areas of clinical practice that
have some similarity (e.g. the management of brain metastases).

Presentation of carcinomatous meningitis

Patients may present with cerebral, cranial nerve, or spinal signs and symptoms, or a
combination of these. These may result from injury to nerves that traverse the
subarachnoid space, direct tumour invasion into the brain or spinal cord, alterations
in blood supply to the nervous system, or obstruction of normal cerebrospinal fluid
(CSF) flow pathways. Early on, the impairments may be very subtle and only apparent
on careful history and examination. Subtle changes in mood and cognitive function,
in particular, may go unrecognized, at least in the absence of more overt signs and
symptoms. Neurological dysfunction at multiple levels of the neuraxis is characteris-
tic, but other causes, such as multiple parenchymal metastases and multiple sites of
bony metastases (such as base of skull involvement causing cranial nerve palsies), will
need to be considered.

One of the larger reported series of CM concerns 90 patients from Memorial Sloan-
Kettering Cancer Centre treated during the period 1975-1980.” This series excluded
haematological malignancies, children, and patients who appeared terminal at diagnosis
because of widespread systemic disease. The primary tumours were breast (n = 46),
lung (n = 23) (13 adenocarcinoma and 6 small cell carcinoma), malignant melanoma
(n=11), genitourinary (n = 5), and others (n = 5). The most common symptoms and
signs in this series are summarized in Table 6.1, in decreasing order of frequency.

Diagnosis
Diagnosis is based on a combination of:

# clinical history and examination (see Table 6.1);
« CSF findings — positive CSF cytology being the gold standard;
+ CT and/or MRI findings compatible with the diagnosis.
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Table 6.1 Presenting features in carcinomatous meningitis’

Spinal signs and symptoms (in 82%) Symptoms: lower motor neuron weakness,
paraesthesias, back/ neck pain, radicular pain,
and bladder/ bowel dysfunction (in decreasing
order of frequency)

Signs: reflex asymmetry, weakness, sensory
loss, straight leg raise, decreased rectal tone,
and nuchal rigidity

Cranial nerve signs and symptoms (in 56%) Symptoms: diplopia, hearing loss, visual loss,
facial numbness
Signs: IIl, IV, or VI palsy, facial weakness (VII),
reduced hearing (VIII), optic neuropathy (ll),
trigeminal neuropathy (V), hypoglossal
neuropathy (XII)

Cerebral signs and symptoms (in 50%) Symptoms: headache, mental change,
difficulty walking, and nausea/vomiting
Signs: mental change, seizures (generalized or
focal) and papilloedema

As mentioned above (Table 6.1), the characteristic clinical findings are of symptoms
and signs of neurological dysfunction at multiple levels of the neuraxis. Parenchymal,
spinal epidural, or bony metastases should not account for these, although concomi-
tant metastases in these locations may be present.

Clearly, the most specific CSF finding is of positive CSF cytology (malignant cells in
the CSF). This may require repeated lumbar puncture. In Wasserstrom’s series,” 54%
of patients had positive cytology after the first lumbar puncture, while 84% were
positive after the second. The yield from additional lumbar punctures was very low
and in 9% the cytology remained persistently negative. However, when other sup-
portive CSF findings, including high opening pressures, CSF lymphocytosis, elevated
CSF protein, and low CSF glucose, were considered, only three of 90 patients had a
normal first lumbar puncture.

CT and MRI are the most valuable imaging modalities. MRI imaging pre- and
postgadolinium contrast is more sensitive than CT for detecting evidence of CM.
Imaging findings that strongly support CM are hydrocephalus, and leptomeningeal,
pachymeningeal, or subependymal enhancement.”® Dural enhancement is the much
more frequent pattern in CM, seen in 83% of cases.

CT or MRI imaging may allow diagnosis when CSF results are equivocal or if
lumbar puncture is contraindicated. It identifies both: (i) sites of bulk disease that
may be treated with radiotherapy; and (ii) patients needing shunting for hydrocepha-
lus. In the Memorial Sloan-Kettering series, 14% of patients had to be shunted
because of intractable hydrocephalus.”
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Assessment

Patients with CM have significant symptoms causing change in functional ability and
reduction in quality of life. These will progress over weeks or months and the focus in
care must therefore be on quality of life. The assessment process is the key ground-
work for ensuring treatment is patient-centred. A full assessment will require input
from the multidisciplinary team, including those that have responsibility for planning
care in the community.

A full history and examination should identify:

neurological deficit

symptom burden

psychological status

cognitive function

performance status

self care and personal safety issues

patient insight and key concerns

patient’s thoughts and desires concerning end-of-life care
carer issues

social care and financial assessment.
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Treatment options

Unfortunately, the evidence base for best management is small because there are no
randomized studies of CM in solid tumours with adequate power and appropriate
endpoints. The aims of treatment are to improve, or at least stabilize, neurological
function and, if that is achieved, to prolong survival, and therefore these would be the
most appropriate endpoints. However, many studies have used only surrogate mark-
ers of response, for example clearing of CSF cytology, which may not correlate with
the important aims of treatment described above.
The main treatments, which may be used alone or in combination, are:

+ palliative or symptomatic treatment
« radiotherapy
o chemotherapy:
- intrathecal chemotherapy
 via Ommaya reservoir
o via lumbar puncture
- systemic chemotherapy.

Symptom management is the most important component of treatment for all
patients. The oncologist in consultation with the patient needs to make an early
decision on whether more active treatment is to be given. The patient’s prognosis
and wishes will influence whether to pursue more active treatment and what form this
should take. Prognostic factors are summarized in Table 6.2; patients with a more
favourable prognosis may be considered for more active treatment. However, for
many poor prognosis patients, symptom management will be the only appropriate
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Table 6.2 Prognostic factors in carcinomatous meningitis

Factor Comment
Performance status at presentation of In the Christie series, median survival for patients
meningeal disease with Karnofsky Performance status (KPS) >70

(independence in daily tasks) was 313 days, for

Neurological deficit An absence of serious fixed neurological deficit

CSF flow Normal CSF flow scans indicate a better
prognosis’

CSF characteristics Favourable indicators are glucose greater than
2.5 mmol/l, and CSF protein <1.0 g/I'%""!

Age Over 55 years carries a worse prognosis'°

Other distant metastases Absent or responsive systemic tumour indicates

10,11

Response to intrathecal treatment The degree of response at 6 weeks is indicative
of survival'®

treatment, and many others who embark on more active treatment will cease such
treatment within a few weeks because of progressive disease.

Symptom management

Table 6.1 identified the presenting features of CM and, of course, many other women
will develop these problems as the illness progresses. A holistic assessment, as outlined
above, will undoubtedly reveal the need for input from the breadth of the multi-
disciplinary team. Prompt co-ordination of this is vital since time is short. The
palliative care clinical nurse specialist may be best placed to do this.

Psychological issues

For some patients this may be the first presentation of recurrent disease while others
may have significant other tumour burden. For all patients the implication of this
diagnosis is that death is certain and the prognosis is usually at best months. Patients
and families obviously need support in this. Good, sensitive communication and the
provision of accurate information is vital to the patient, their family, and the primary,
secondary, and specialist palliative care teams.

The discussion of treatment options must be centred on quality-of-life issues with
full acknowledgement that death is inevitable and any impact on prolongation of life
uncertain. Consideration of side-effects and the hospital-based time required for
treatment are very important.

For some patients CM has significant effects on mood and mental status. This may
be because of damage directly to the brain or non-specifically due to the impact of
cancer and the poor prognosis. A psychiatric assessment may be helpful especially for
those with delusional features or behaviours that are harmful to themselves or others.
Drug management may be important but supportive therapies are also vital.
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Altered cognitive function (e.g. forgetfulness and confusion) is very hard for those
patients with insight and especially hard for carers. This is likely to worsen with
disease progress and frequent, planned review of its impact on the practical, safety,
and psychological needs of patients and carers is vital in preventing crises and
optimizing the quality of this end stage of life. It is often these features that make it
difficult to continue to provide care at home. Patients may require 24-hour nursing
care (which is seldom available) and carers may become too distressed to cope with
confused and agitated loved ones.

Neurological deficit

Steroids may reduce peritumour nerve and brain oedema, thus minimizing neuro-
logical deficit and reducing associated pain or headache. To minimize the significant
short/medium term side-effects of thrush, myopathy, and hyperglycaemia it is best to
commence with a high dose (e.g. dexamethasone 8 mg bd) for maximum impact on
symptoms and then reduce, titrating the dose to symptomatic benefit. Prophylactic,
oral antifungal treatment should be considered for all patients and proton pump
inhibition for those with previous peptic ulcer disease, or patients taking a NSAID or
anticoagulation.'?

When steroids provide significant symptomatic control they are often continued
until the terminal stages of illness and may be given by the subcutaneous route.
Because of their impact on brain oedema they may, in some patients, be a life-
prolonging treatment. This may need to be discussed with the patient and their family
in the context of their views on end-of-life care.

Occupational and physiotherapists have a key role in helping patients maintain
their independence and safety and in showing carers how to provide safe and effective
care using simple and electronic mobility and other aids. Specialist teams should be
involved to assist in improving communication and visual problems and in providing
most effective ways for the patient to control their own environment (e.g. appropriate
nurse and emergency call systems, intercom door systems, remote controls for lights,
TV, curtains, bed position).

Seizures

There is no evidence to guide choice of oral antiepileptics in patients with CM.
Specific features of seizure activity may direct selection for example:

« focal motor seizure — oxcarbazepine
« complex partial seizure — sodium valproate
+ grand mal seizures — phenytoin.

It is preferable to select an antiepileptic that has the least need for titration, potential for
side-effects, and likelihood of interaction with other drugs taken by the patient. Compli-
anceis also key and important considerations in selection of the drug are its potential to be
taken once or twice daily with the fewest number of tablets or volume of liquid.

Provision should be made for management of uncontrolled seizure activity. Oral
lorazepam and rectal diazepam should be pre-emptively prescribed and stored in the
house. Carers should be educated about:
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+ the safe positioning of the patient;

+ the safe use of lorazepam;

+ who to call in such an emergency, especially to avoid unwanted hospital admission;
+ administration of rectal diazepam (where acceptable).

When patients are unable to swallow, subcutaneous infusion of midazolam
(10-60 mg/24 hr) appears to be sufficient in many patients to control seizure activity.
It can also be used intravenously to manage status epilepticus.

Other physical symptoms

It is beyond the remit of this chapter to cover the management of the plethora of
potential symptoms. Readers are referred to the many general palliative care texts
available (e.g. Faull, 2004).'

Radiotherapy

Radiotherapy is simple for the patient, well tolerated and can provide good palliation
of symptoms. Single fractions or short courses should be used. Usually, local irradi-
ation is given to sites of bulk disease, CSF flow obstruction, or significant clinical
symptomatology. Breast cancer is moderately radiosensitive and the doses needed to
treat CM effectively may produce severe marrow depression if delivered to the whole
neuraxis. This may prevent the radiotherapy being continued and also prevents
subsequent intrathecal treatment. In addition, whole neuraxis treatment is poorly
tolerated due to fatigue and nausea.

Intrathecal treatment

Traditionally, chemotherapy for CM has been given by the intrathecal route, although
evidence is emerging that intravenous treatment may be as effective.

Drugs for intrathecal use

There are only very few cytotoxic agents which it is safe to inject intrathecally. These
include:

+ cytarabine — has been used mainly in haematological malignancies, probably has
efficacy in breast cancer;

+ methotrexate — used in haematological malignancies and solid tumours including
breast cancer;

+ thiotepa — rapidly transported out of the subarachnoid space, therefore
theoretically less attractive;

+ L-asparaginase — only used in haematological malignancies;

+ anew liposomal formulation of cytarabine (Depocyte).

Ommaya reservoir

The Ommaya reservoir is a subcutaneously implanted reservoir attached to a ventricu-
lar cannula. It can be used for the installation of intrathecal drugs, using a fine needle to
access it percutaneously, and CSF can be withdrawn, although cytology from the
Ommaya may be negative when lumbar puncture cytology is positive, or vice versa.
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The reasons for using an Ommaya rather than repeated lumbar puncture for
intrathecal chemotherapy include:

« to ensure that the drug is injected into the CSF (at lumbar puncture it may be
injected into the subdural or epidural space);

+ to ensure good distribution throughout the CSF as the drug follows the normal
pathway of CSF flow (it has been shown that drug injected into the lumbar sac may
never reach the ventricular system in high concentrations);'*

« comfort — the Ommaya is placed under general anaesthetic and its use is virtually
painless.

The device is placed by a neurosurgeon, and a CT scan should be performed after
placement to check correct positioning. Operative morbidity varies from under 2%
(mainly haemorrhage and infection), to considerably more in several series. For
example in one series (n = 44), Ommaya reservoir complications included a 17%
incidence of blockage and 11% incidence of intracranial haemorrhage.'”

CSF flow studies

Normal radioisotope CSF flow studies (using **™Technetium-DTPA or '"'Indium-
DTPA) should ideally be obtained before giving intrathecal chemotherapy. In two
small series by Glantz and Grossman, 61% and 70% of patients with CM were found
to have CSF flow blocks either at the ventricular outlet, skull base, in the spinal canal,
or over the convexities.'®'” CSF flow block often could not have been predicted from
CT or MRI appearances; although hydrocephalus made CSF flow block likely, this was
present only in a minority. CSF flow blocks may account for some cases of treatment
failure and excess toxicity, especially the development of periventricular leukoence-
phalopathy and dementia.'®'® It therefore appears preferable to give local radiother-
apy to normalize CSF flow prior to intrathecal chemotherapy. In around half of
patients with CSF flow block, normal flow will be re-established following local
radiotherapy.'®'? In the Chamberlain series of 40 patients with initial CSF flow
block, normal flow was re-established in 20.'® All patients received intrathecal chemo-
therapy. The median survival was 6 months in the group with normal CSF flow but
only 1.75 months in the group with abnormal flow; 20% and 70% respectively died of
progressive CM. On the basis of this small series therefore, intrathecal chemotherapy
does not appear effective in those in whom CSF flow remains abnormal.

An example: the Memorial Sloan-Kettering series

One of the larger early series of intrathecal treatment is that reported by Wasserstrom
from Memorial Sloan-Kettering, already referred to above.” Radiotherapy was given
initially to sites of major clinical involvement, usually 24 Gy in eight fractions over
10-14 days (four patients had no major areas of neurological dysfunction and did not
receive radiotherapy). An Ommaya device was placed prior to or immediately after
radiotheraphy. CSF flow studies were not performed. Intrathecal methotrexate 7 mg/
m” was given twice weekly (if WBC >3.0 and platelets >100) with folinic acid rescue.
Alternatively, cytarabine 30 mg/m* was used at the same frequency if methotrexate
was contraindicated or ineffective. Treatment was continued until cytological im-
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provement or evidence of clinical stability, then reduced to once weekly, and, if
improvement continued, lengthened to every 2, 3, or 4 weeks. A few patients were
treated for over a year.

Overall, 23% of patients improved and in 47% neurological signs or symptoms
stabilized or improved during the first 4 to 6 weeks of treatment. Among breast cancer
patients, 26% improved and 61% improved or stabilized. Malignant cells disappeared
from the CSF in only 19 of the 82 patients (23%) whose CSF cytology was initially
positive.

Median survival for the whole group was 5.8 months and for the breast cancer
patients 7.2 months. The 1-year survival was 15% for the breast cancer patients; no
patient with any other primary survived more than 1 year. Of the 81 patients who had
died at publication, 43% had died of progressive or recurrent neurological disease,
22% of systemic disease with stable neurological function, and 20% of systemic
disease but with unstable or worsening neurology. The cause of death was uncertain
in 15%. Among the 18 patients with CM and no other evidence of systemic disease,
median survival was 8 months, with four patients (22%) surviving to 1 year or more
and two patients (11%) surviving to 2 years or more.

Significant side-effects of radiotherapy were minimal, but would include temporary
hair loss. Patients who received whole brain radiotherapy received dexamethasone
4 mg qds during treatment. Side effects of placement of the Ommaya reservoir were
very few, and included one infection successfully treated with antibiotics, one mis-
placement and in three patients with raised intracranial pressure who were not
shunted, large extradural collections of CSF which all became infected and in two
cases required removal of the device.

Side-effects of the intrathecal methotrexate included nine episodes of arachnoiditis
(characterized by headache, fever, sometimes stiff neck, confusion, and disorienta-
tion). This did not necessarily occur on the first treatment. All cases resolved spon-
taneously in 24-72 hours and no patient had a recurrence. Methotrexate
leukoencephalopathy occurred in four patients after more than 6 months and cumu-
lative doses averaging 140 mg methotrexate. All of these patients had also received
whole-brain radiotherapy. Three of these patients had cognitive decline, the other
was asymptomatic. Despite folinic acid, seven patients developed systemic toxicity,
in three stomatitis and in four marrow suppression that resulted in one death
from infection.

Combination chemotherapy, liposomal cytarabine, and
lumbar administration

There is no evidence for superiority of combination intrathecal chemotherapy over
single agents.

Liposomal cytarabine (Depocyte) is a sustained release formulation of cytarabine.
Given intrathecally in a fixed dose of 50 mg it maintains cytotoxic CSF concentrations
for at least 14 days. Dexamethasone 4 mg bd is given days 1-5 to reduce the incidence
of arachnoiditis, a syndrome of headache, nausea or vomiting, fever, neck or back
pain, or signs of meningism, or altered level of consciousness.”” Plasma levels of
cytarabine are negligible after intrathecal administration, as the drug is rapidly
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deaminated outside the CNS. The risk of neutropenia and systemic drug interactions
is therefore low.*

Depocyte is theoretically attractive, as conventional cytarabine maintains cytotoxic
concentrations for less than 24 hours, and methotrexate for less than 48 hours. The
less frequent administration of Depocyte (fortnightly initially) may make adminis-
tration by lumbar puncture more acceptable to the patient and perhaps may allow
better drug distribution via the lumbar route, before the drug is eliminated. Although
the liposomal drug is much more expensive, this could avoid the complications and
expense of placing an Ommaya reservoir.

In a small study (n = 28; updated to n = 35 in the European licence application) in
lymphomatous meningitis in which patients were randomized to intrathecal treat-
ment either with conventional cytarabine (initially twice weekly) or Depocyte (ini-
tially fortnightly), there was a trend to improved survival and time to neurological
progression in the liposomal arm.*>*' In the solid tumour arena, in a small (n = 61)
randomized study of intrathecal treatment with either Depocyte (initially fortnightly)
or methotrexate (initially twice weekly), the liposomal arm experienced a significantly
greater median time to neurological progression (58 versus 30 days) with a trend to
improved median survival (105 versus 78 days).>* Depocyte gained its licence in
lymphomatous meningitis on the basis that inferiority to conventional cytarabine is
unlikely, while it has a more convenient schedule of administration.”* Depocyte does
not currently have a licence for CM in breast cancer or other solid tumours.

Fortnightly Depocyte administration raises the possibility of convenient intrathecal
treatment by lumbar puncture without the disadvantages of needing an Ommaya
reservoir. One small study (n = 16) suggests that '''Indium-DTPA flow studies may
be performed equally well via the lumbar route, although all of these patients had a
block at the basal cisterns or lower, in the spinal subarachnoid space.”> Only two
patients in this study had normal CSF flow patterns, and in only one patient was
the appearance of the radionuclide recorded in the ventricular system and high cerebral
convexity after a very long interval (1440 minutes). This may make it practically
difficult to perform the test. Pharmacokinetic studies show therapeutic levels
of Depocyte in the ventricular or lumbar spaces regardless of route of administration
(intraventricular or lumbar).>>** However, only one and three of the patients, respect-
ively, in the above two randomized studies received treatment via lumbar puncture.*"**

Conclusion

Radiation therapy to symptomatic sites and bulk disease visible on neuroimaging
studies together with intrathecal chemotherapy increase the median survival of carcin-
omatous meningitis to 3—6 months. Survival may be more dependent on some pre-
treatment characteristics than on treatment type or intensity. Whether intrathecal
chemotherapy improves symptoms is unclear. In some studies it has no additional
benefit,” in another example 40% of patients had some benefit but this was only for 1
month."" It is possible that for patients with adequate CSF flow, the use of Depocyte
with minimal side-effects and inconvenience would allow those patients who are
inevitably likely to deteriorate and die rapidly to do so without resorting to Ommaya
reservoir insertion.
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Evidence from randomized, controlled trials is lacking; therefore a treatment must
be tailored for the patient based on her wishes, her clinical status, and the prognosis
guided by literature review. The aim is to provide the most workable solution to the
most difficult of palliative consultation scenarios.

The oncologist, palliative, and community services will need to work together
closely to give the best possible care in what may be a rapidly changing situation.
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Chapter 7

The management of fatigue
in breast cancer

Catherine Sweeney

Summary

Fatigue is a common and troublesome problem in patients with advanced breast
cancer. It is a complex symptom with physical, psychological, and social dimensions.
There are many possible contributors to fatigue in the majority of patients with
advanced breast cancer. Management therefore needs to be multidimensional and
based on thorough assessment. The impact of fatigue on the patient must be evalu-
ated, along with the severity of the symptom and possible underlying causes.

Management involves general measures, both pharmacological and non-pharma-
cological to reduce the impact and severity of the symptom and specific interventions
aimed at treating potential underlying contributors to fatigue. There is little evidence
from randomized controlled trials to inform treatment strategies but good evi-
dence from such trials does exist for the effectiveness of correcting anaemia in
certain situations.

Introduction

Fatigue is the most common symptom in patients with advanced cancer and is the
symptom that patients report as most debilitating, with the greatest impact on their
quality of life. The prevalence of fatigue in patients with advanced cancer has been
reported to be between 60 and 90%, depending on the diagnostic criteria used and the
patient population studied.' Fatigue increases with advanced disease. Prevalence of
fatigue in recently diagnosed breast cancer patients was found in one study to be 16%
and in patients attending for treatment or follow-up (mainly stage II disease) to
be 49%.>?

Fatigue is a feeling of profound, sustained exhaustion occurring after usual or
minimal effort, which is not relieved by rest. An unpleasant anticipatory sensation
of generalized weakness is also a feature. Fatigue interferes with the ability to perform
both physical and mental tasks. It affects patients, their families, and their carers.

Sources of evidence

There are many interventions that can be used in managing fatigue in patients with
advanced cancer. Some specific interventions, such as the use of erythropoietin for
anaemia in patients receiving chemotherapy, have been researched in depth and are
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supported by more evidence than others. Evidence supporting specific treatments has
been outlined in the management section. As with many symptoms in patients with
advanced cancer, more research is needed to fill in gaps in the evidence on which
clinical decisions are based.

Assessment
Causes

It is important to know all the possible causes of fatigue in this population in order to
assess and manage this complex symptom effectively in an individual. This is because
in most patients there will be many possible causes, each of which will need assess-
ment and management in its own right. Table 7.1 summarizes possible contributors to
fatigue in patients with advanced breast cancer. In this patient population, fatigue
occurs as a result of the disease itself, the psychological consequences of having the
disease, and the various treatments used (chemotherapy, radiotherapy, and surgery
may all cause or exacerbate fatigue). Fatigue often coexists in these patients with a
number of other symptoms that may include pain, anorexia, nausea, vomiting,
dyspnoea, difficulty sleeping, anxiety, and depression. Both physical and psychological
symptoms can contribute to fatigue and a recent study of women attending a breast
cancer centre found that that pain, anxiety, and depression had a more important role
in breast cancer-related fatigue than did cancer treatments.’

Assessment of fatigue

As already mentioned, fatigue in patients with advanced breast cancer has many
possible causes and it has far reaching effects on patients and their families. It is
therefore important when assessing fatigue to consider it in a multidimensional
manner. Figure 7.1 summarizes an approach to the assessment of fatigue in patients
with advanced disease.

Sometimes, due to the symptom itself, a full assessment cannot be completed at a
single meeting and may require more than one contact with the patient. The concept
of frequent reassessment is also important as the severity of fatigue can fluctuate and
its importance as a symptom to the patient may vary over time. In order to determine
whether or not an identified factor is a major contributor to fatigue or is simply a
coexisting problem, it is important to measure the intensity of fatigue before and after
treating each factor. For example fatigue should be measured before and after correct-
ing hypercalcaemia or treating anaemia. This can be done in a number of ways, one of
the simplest is to use a 0 to 10 numerical scale (0 = best, 10 = worst). It is evident, if
the level of fatigue does not improve after treatment of a problem, that further
treatment of the problem is unlikely to result in improvement of fatigue in the future.

Assessment tools

Fatigue is a subjective sensation and therefore patient self-assessment is considered to
be the gold standard. A number of validated tools exist for the subjective assessment of
fatigue (e.g. numerical and visual analogue scales, Functional Assessment of Cancer
Therapy — Fatigue (FACT-F),* Piper Fatigue Scale (PFS)," and Brief Fatigue Inventory
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Table 7.1 Possible contributors to fatigue in patients with advanced breast

cancer

Effects of cancer

Pain

Infection

Anaemia

Metabolic abnormalities, e.g. hypercalcaemia
Hypoxia

Immobility/ deconditioning

Cachexia/ muscle wasting

Anorexia/ nausea

Autonomic insufficiency

Psychological issues

Depression
Anxiety
Adjustment disorders

Side-effects of drugs

Opioids
Anxiolytics
Hypnotics
Antipsychotics
Antihistamines
Antiemetics
Antihypertensives

Cancer treatment

Chemotherapy

Radiotherapy

Surgery

Biological response modifiers, e.g. interferon

Other conditions

Congestive cardiac failure

Renal impairment

Hepatic impairment

Chronic respiratory diseases

Chronic fatigue syndrome

Endocrine problems, e.g. hypothyroidism, Addison’s
disease, hypogonadism

Over-exertion

(BFD)"). The severity of fatigue can be simply measured using numerical or visual
analogue scales; examples of these are shown in Fig. 7.2. Tools such as the FACT-F and
the PFS are multidimensional and can be used in both clinical practice and in
research. Multidimensional tools have the advantage of providing additional infor-
mation that can be useful in the management of fatigue.

Performance status

Performance status is commonly measured in patients attending oncology depart-
ments. Widely-used tools that can be used to assess performance status include:
Edmonton Functional Assessment Tool (EFAT); Karnofsky Performance Status
(KPS); and European Cooperative Oncology Group (ECOG)." Both ECOG and KPS
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ASSESSMENT OF FATIGUE
FEATURES EFFECTS OF POSSIBLE IMPORTANCE
FATIGUE CAUSES
- Severity . ) . How troublesome is the
- Onset - Physical ) As outlined in Table 7.1 symptom for the
- Duration - Psychological patient?
- Exacerbating/ - Social
relieving factors - Effect on carer

Fig. 7.1 An approach to assessment of fatigue in patients with advanced breast cancer.

Numerical scale (circle the number that best describes fatigue)

NoFatigue 0 1 2 3 4 5 6 7 8 9 10 Worstpossible fatigue

Visual analogue scale (100 mm) (mark the line)

No Fatigue|— ————————————————————————————————— { Worst possible fatigue

Fig. 7.2 Examples of numerical and visual analogue scales for rating severity of fatigue.

are rated by a physician after a regular medical consultation and are widely used in the
oncology outpatient setting. The EFAT is rated by a physiotherapist and, in addition
to looking at the patient’s functional status, it helps to identify possible obstacles to
performance. These tools do not help to assess or monitor fatigue, however, as they
use crude parameters to assess performance such as the amount of time the patient
spends in bed. In addition, patients can be very active and also very fatigued which is
not registered by assessing performance status alone. Several other tools exist that can
be used in the assessment of fatigue and many quality-of-life questionnaires contain
items on functional assessment. As with many symptoms, there are many assessment
tools available but no single tool has been identified that suits all situations. Visual
analogue and numerical rating scales provide a quick and simple way to assess severity
in routine clinical practice. If further information is required and time allows,
multidimensional tools or functional assessment tools may provide very useful infor-
mation that can assist with developing a management approach specific to the
patient’s needs.

Screening for fatigue

Fatigue is a prevalent symptom but is not always spontaneously reported by patients.
Recent guidelines recommend that cancer patients are screened for the presence and
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severity of fatigue at initial contact and that this is regularly reassessed.” The guidelines
suggest that mild fatigue should be followed up and that moderate and severe fatigue
should be further investigated and managed as appropriate. In general, on a 0 to 10
numerical rating scale, 1-3 is considered mild, 4-6 moderate, and 7-10 severe.

History

As fatigue is a subjective sensation, the patients self-report is of primary importance in
assessment. However, very useful information can be obtained from carers and health-
care professionals regarding the patient’s level of functioning.

A thorough history can yield a great deal of information that may be useful in the
management of an individual patient’s fatigue. A multidimensional approach
(Fig. 7.1) enquiring about features of the symptom, its effect on the patient and
their carers, and seeking to identify possible underlying contributors is central to
effective care.

Enquiries should be made about features of the symptom including severity,
duration, onset, and precipitating and relieving factors. Alterations in fatigue over
time may demonstrate a relationship with a particular factor (for example an increase
following growth in tumour size, a change of medication, or a reduction in haemo-
globin concentration). This temporal pattern underlines the importance of continu-
ous assessment and monitoring of fatigue. The impact of fatigue for the patient in
terms of physical functioning, social interaction, and psychological sequelae should
also be assessed.

As fatigue is a very common feature of depression it is important to enquire about
other features of depression (including depressed mood, anhedonia, loss of interest,
guilt, suicidal ideation, poor self esteem, diurnal variation in mood, etc.) in patients
with fatigue®. In addition to assessing for depression, it is important to enquire about
anxiety and psychological distress. Family concerns are often a great burden in this
patient population, particularly in patients who have dependant children

Other possible contributors to fatigue (Table 7.1) should be considered when taking
a history. A collateral history from the patient’s carer(s) is important in evaluating the
patient’s level of functioning and in assessing the carer’s needs.

In addition to assessing the effects and potential causes of fatigue, it is important to
assess how much the symptom is troubling a patient at the time. Sometimes fatigue is
not a priority for the patient initially, due to the severity of another symptom such as
pain or vomiting, but as other symptoms come under control fatigue may become
more bothersome to the patient. Ongoing assessment of the patient’s symptom
priorities is therefore of great importance.

Examination

A general physical examination should be performed to look for signs that might
indicate the presence of conditions contributing to fatigue, such as anaemia, infection,
congestive cardiac failure, endocrine abnormalities, etc. Evidence of weight loss and
muscle wasting are often apparent on examination. In addition, signs of medication
side-effects, for example opioid toxicity (sedation, confusion, myoclonus) should be
recorded. Hypercalcaemia can also manifest as sedation and confusion and should
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always be considered as a possible cause of fatigue in this patient population. For these
reasons assessment of cognitive function should be undertaken as part of the patient’s
examination. Tools such as the Abbreviated Mental Test Score (MTS)” or Mini Mental
State Examination (MMSE)® can be used as screening tools for impaired cognitive
function in this population.

Investigations

Investigation of fatigue in patients with advanced breast cancer includes measurement of
full blood count, urea, and electrolytes, calcium, and albumin. Blood glucose estimation
may be appropriate and is especially important in patients who are taking corticoster-
oids. Hepatic and/or renal function tests may be indicated if impairment is suspected. If
there is clinical suspicion of a possible endocrine abnormality, such as hypothyroidism,
appropriate blood tests such as thyroid function tests will be required. Radiological
investigations, as indicated by history and examination, should be considered.

Assessment by other team members

Assessments by a physiotherapist and occupational therapist can provide very useful
information in assessing the impact of fatigue for patient and their carer and the input
of these professionals can be very valuable in management of the problem. Assessment
by a psychiatrist or psychologist can be helpful in assessing for psychiatric and
psychological problems that may benefit from specific treatment. In particular, a
diagnosis of depression may be difficult to make in patients with advanced cancer,
as symptoms such as fatigue, anorexia, sleep disturbance, and weight loss are all
common in patients with cancer. In addition, patients often have worries regarding
family issues such as child care, how the family will manage after their death, etc.

Management

In planning an approach for the management of fatigue in an individual patient it can
be helpful to answer the questions outlined in Table 7.2.

When fatigue has been adequately assessed its effect on, and its importance for, the
patient should be known and it may be possible to identify a number of potential
factors contributing to the symptom. In some patients there will be no identified
reversible causes and even if a reversible cause is found for an individual patient, it is
likely that there are other contributors present that are not reversible. A management
approach must take all of these aspects into account and include consideration of

Table 7.2 Questions providing important information for the management of fatigue in
patients with advanced breast cancer

1 How important is fatigue as a symptom for this patient at present?
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ASSESSMENT
MANAGEMENT
GENERAL INTERVENTIONS SPECIFIC INTERVENTIONS
Reduce intensity or reduce impact of fatigue Treat or remove possible contributors
| - Depression
- Anaemia
| - Medicat.iqn §ide—effects
NON- PHARMACOLOGICAL - Deconditioning

- Over-exertion
- Metabolic abnormalities
- Endocrine deficiencies

PHARMACOLOGICAL

- Corticosteroids

- Counselling - - Hypoxia

- Physiotherapy - Psychostimulants - Infection

- Occupational - Underlying medical condition
therapy

RE-ASSESSMENT

Fig. 7.3 An approach to the management of fatigue in patients with advanced breast
cancer.

general interventions to lessen the impact of fatigue and reduce the subjective sensation
of fatigue, while at the same time looking at specific interventions that might correct
potential causes of fatigue. Figure 7.3 summarizes this approach. General interventions
include a number of effective pharmacological and non-pharmacological measures.
Specific measures can also be pharmacological or non-pharmacological.

To completely eliminate fatigue is usually not a realistic objective in patients with
advanced cancer and it is more practical to aim for a reduction in the intensity of
fatigue and/or an improved level of functioning. Patients and their families need to be
advised about what may reasonably be achieved so that their expectations of treat-
ment are realistic. Even minor improvements can be enough to make fatigue less
troublesome for the patient and to reduce its importance as a symptom.

There is evidence from randomized controlled trials that psychosocial interventions
(such as psychotherapy, self-help groups) and the treatment of significant anaemia
(haemoglobin less than or equal to 10 g/dl) can successfully reduce the intensity of
fatigue.

Non-pharmacological measures
Counselling

Counselling can be very useful in allowing both patients and families to develop
realistic expectations. The severity of fatigue and its impact on everyday life are
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often unexpected for patients and their families and as disease progresses the patient
will be required to adapt to progressive limitation in physical function and activity.
Counselling and informing the patient of the possible causes of fatigue and the
types of therapeutic options available may allow them the opportunity to develop
realistic expectations. Family members should also be given information so they
can have realistic goals for the patient and be prepared for limitations in physical
functioning.

Counselling of patients and their carers may allow some practical steps to be
instituted to reduce the impact of fatigue. These include:

1 Adapting activities of daily living and reducing housework by avoiding unnecessary
activities and enlisting help with household duties. This is may be particularly
relevant for women who are mothers of very young children or teenagers.

2 Rearranging schedules within the day depending on fatigue patterns.

3 Spending more time resting or alternatively taking some exercise if deconditioning
is considered to be a contributor to the fatigue.

4 Helping or encouraging patients to reduce the numbers of visitors they receive or
reducing the length of visits to the patient where appropriate.

Appropriate counselling should also provide benefit to patients with adjustment
disorders, depression, anxiety, and coping difficulties.

Physiotherapy and occupational therapy

Both physiotherapists and occupational therapists can play important roles in the
management of fatigue. Occupational therapists can advise on devices and appliances
such as ramps, walking aids, wheelchairs, elevated toilet seats, and hospital beds
to reduce energy expenditure and make mobility easier and safer for patients. Physio-
therapists can also advise on issues related to mobility as well as providing
passive movements to maintain flexibility and decrease painful tendon retraction in
immobile patients.

Exercise for deconditioning

It is common for patients with advanced cancer to have prolonged bed rest. This
immobility results in loss of muscle mass and decreased exercise endurance leading to
reduced ability to perform activities of daily living. Recent studies suggest that
appropriate exercise programmes can reduce the severity of fatigue in breast cancer
patients who are undergoing cancer treatment.” A physiotherapist can design an
exercise programme appropriate to the individuals needs if deconditioning due to
inactivity is considered to be an important contributor to fatigue for a particular
patient. This may have both physical and psychosocial benefits.

Rest for over-exertion

Over-exertion can also cause fatigue. It is important to consider this as a possible
cause especially in younger women who may be trying to maintain pre-illness levels of
activities. Rest and avoidance of unnecessary activities should be advised for such
patients.



MANAGEMENT | 85

Pharmacological measures and medical interventions
Pharmacological treatments directed at the symptom of fatigue

Corticosteroids There is some evidence from randomized controlled trials to suggest
that corticosteroids decrease fatigue in cancer patients.'” Treatment with
methylprednisolone at a dose of 32 mg daily was found in one double-blind,
randomized, placebo-controlled study in 40 patients with advanced cancer to
rapidly improve activity levels. In addition, methylprednisolone was preferred over
placebo by both patients and investigators. However, the effect was short-lived and
after 3 weeks of treatment activity levels had returned to baseline. The mechanism of
action of corticosteroids on fatigue is unknown and it has been postulated that it may
be via a mood-elevating effect on the central nervous system or inhibition of tumour-
induced or host-induced substances. In addition to beneficial effects on fatigue,
corticosteroids can have beneficial effects on several other symptoms that are
common in patients with advanced cancer such as pain, nausea, and reduced
appetite. The best corticosteroid and optimum dose has not been established.
Usually benefit is seen within 72 hours of starting medication.'® The duration of
beneficial effect is limited to between 2 and 4 weeks and, in general, treatment should
be tapered off and discontinued at this stage. Long-term treatment with
corticosteroids should generally be avoided due to side-effects such as metabolic
abnormalities, osteoporosis, muscle wasting, and immunosuppression. In
considering the use of corticosteroids for treatment of fatigue, it may be helpful to
weigh up the benefits of a potential 2 to 4-week improvement in fatigue with the
possibility of a wide range of side-effects (including weight gain, agitation, euphoria,
peptic ulceration). Often the presence or absence of other symptoms or conditions
that might benefit or deteriorate with the use of corticosteroids influences the decision
about whether or not a trial is warranted.

Psychostimulants Psychostimulants have a number of potential benefits in patients
with fatigue and advanced cancer. Randomized controlled trials have found that
psychostimulants are capable of antagonizing the sedating effect of opioids as
compared to placebo.”!" In patients where opioid medication is thought to be
contributing to fatigue psychostimulants may be effective. Methylphenidate has
been studied more extensively than other psychostimulants in cancer patients.
Methylphenidate is usually started at a dose of 5 mg twice daily (in the morning
and in the middle of the day to prevent insomnia) and increased up to 10 mg twice
daily if necessary after 3 days. Response tends to be rapid (within a few days) and the
medication should be discontinued if a response is not seen. Modafinil, a novel
psychostimulant, has been found to reduce fatigue in healthy individuals during
sustained mental work and may have fewer side-effects than traditional
amphetamine derivatives.'? Disadvantages of psychostimulants include neurotoxic
side-effects, possible development of tolerance, and potential for addiction.

There is recent evidence from open-label studies to suggest that methylphenidate
has a beneficial effect on fatigue in the general management of fatigue in patients with
advanced cancer,'”'* although additional evidence is needed to support the routine
use of psychostimulants in this more general way.
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Pharmacological treatments to correct specific contributors to fatigue

Antidepressants Patients with major depression should be commenced on
antidepressant medication. A wide range of antidepressants is available and the
choice depends on other factors. Selective serotonin reuptake inhibitors (SSRIs) are
commonly used and have fewer side-effects than tricyclic antidepressants, however
they can cause nausea and anxiety on initiation. In patients with problematic
insomnia as part of their depression, an agent such as a tricyclic antidepressant (e.g.
amitriptyline) that causes sedation may be preferred. Venlafaxine, a serotonin and
noradrenergic reuptake inhibitor, causes fewer side-effects than amitriptyline but is
much more expensive. Psychostimulants also have antidepressant effects and an
advantage is the rapid response (within a few days) which can be beneficial for
patients with advanced cancer whose life expectancy is short. The usual dosing
regimen is as described above, however doses of up to 30 mg twice daily of
methylphenidate have occasionally been used. Counselling should be routinely
considered for palliative care patients with depression. In addition, patients may
benefit from increased social support such as hospice day centre attendance.

Treatment of anaemia The management of anaemia depends on a number of factors.
The underlying cause of anaemia influences the choice of treatment, as does the acuity
with which anaemia develops. Severe, symptomatic anaemia (haemoglobin <8 g/dl)
is usually treated with blood transfusion. Epoetin-alfa at a dose of 10 000 units three
times weekly (increasing to 20 000 units three times weekly depending on response)
has been found to be effective in patients receiving chemotherapy.'

However, treatment of anaemia is not always beneficial in reducing fatigue. A recent
review of controlled clinical trials found that only studies in cancer patients with mean
baseline haemoglobin concentrations of 10 g/dl or less reported significant benefits of
epoetin treatment on quality of life.'"® The benefits of treating mild to moderate
anaemia in cancer patients with advanced disease who are not receiving chemotherapy
is unclear. It should also be noted that epoetin alfa treatment is not likely to be
beneficial for patients with very advanced cancer, due to the delay of several weeks
before significant increases in haemoglobin concentrations occur.

In addition to transfusion or treatment with epoetin alfa, treatment of underlying
contributors to anaemia, such as iron deficiency, may be considered in an attempt to
prevent the recurrence of anaemia.

Review of medications Medications should be reviewed regularly in all patients with
fatigue and the use of non-essential medications known to contribute to sedation or
fatigue should be minimized. If opioid-induced toxicity is suspected a reduction in
dose or change to an alternative opioid should be considered along with treatment
of other potential contributors, such as dehydration or intercurrent infection. As
discussed earlier, psychostimulants can be used to treat opioid-induced sedation.
A small open-label preliminary study suggests that donepezil (a centrally selective
acetylcholinesterase inhibitor) may also be useful in this situation.'”

Treatment of underlying metabolic or endocrine abnormalities Metabolic disorders
such as hypercalcaemia, hyponatraemia, and hypokalaemia should be corrected where
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possible. Hypercalcaemia should be considered as a potential cause of fatigue in all
patients with advanced breast cancer particularly in those with known bony
metastases. Treatment of hypercalcaemia usually involves hydration and the use of a
bisphosphonate infusion, such as zoledronic acid 4 mg or pamidronate 90 mg.
Endocrine deficiencies such as hypothyroidism and Addison’s disease require
treatment with appropriate hormone replacement. If necessary specialist help
should be sought.

Treatment of infections, hypoxia, dehydration Where appropriate, infections should
be treated and factors leading to recurrent infections should be addressed. Hypoxia, if
considered to be a contributing factor, should be assessed and corrected where
possible. Consideration should be given to rehydration of dehydrated patients; this
depends on the individual patient’s wishes and on the potential benefits and problems
associated with such treatment. Rehydration can be by oral, subcutaneous, or
intravenous route.

Optimized treatment of underlying medical conditions The treatment of underlying
medical conditions (e.g. chronic lung disease, congestive cardiac failure) that may be
contributing to fatigue should be optimized.

Control of other symptoms Symptoms such as pain, dyspnoea, and nausea can
exacerbate fatigue. Dyspnoea is sometimes difficult to distinguish from severe
fatigue. A careful history of each symptom and effective treatment is essential.

Cachexia and megestrol acetate The progestational agent megestrol acetate has been
found in randomized controlled trials to produce a rapid (within 10 days)
improvement in fatigue and general well-being in patients with advanced cancer
treated with doses of 160-480 mg/day.'®'® Progestational agents are used in the
treatment of cancer cachexia but this effect on fatigue was seen in the absence of
improvement nutritional status.

Cachexia may contribute to fatigue and some agents that are being studied in the
treatment of cachexia, such as thalidomide and omega-3 fatty acids, may have
beneficial effects on fatigue.?® The reasons for these possible effects are unclear but
may involve inhibition of the production of factors (e.g. TNF-a) by the tumour.
However, it has not been clearly demonstrated that attempts to reverse cachexia result
in significant improvement in fatigue and further research is needed to study potential
beneficial effects of these agents on fatigue in cancer patients.

Conclusions

+ Fatigue is a common and troublesome symptom for patients with advanced breast
cancer.

+ Often there are several contributors to fatigue in any one patient; some may be
reversible and some irreversible.

o It is essential for the best possible management of fatigue to correct reversible
causes, such as anaemia, and to reassess after treatment to see if the intervention has
made a difference to the patient’s fatigue.
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Assessment involves consideration of the severity, effects on the patient’s life,
possible causes, and importance of the symptom. Ongoing assessment is vital as
these factors may vary over time.

Treatment usually involves a multimodal approach with general and specific
pharmacological and non-pharmacological interventions.

Counselling of the patient and family are vital so that their expectations are
realistic.
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Chapter 8

The use of bisphosphonates in
the management of advanced
breast cancer

A. H. G. Paterson

Introduction

The investigation and use of bisphosphonates in malignant bone disease in the early
1980s constituted an advance in the management of patients with bone metastases;
they were first used in the treatment of hypercalcaemia. These drugs are now being
studied in clinical trials for the prevention of bone metastases. There is a large body of
evidence favouring their use in breast cancer for a number of clinical indications:

in the management of malignant hypercalcaemia;

in the treatment of pain associated with bone metastases;

in the prevention of skeletal complications;

in the prevention of further complications in patients already experiencing a
skeletal complication from bone metastases;

+ and in the prevention of bone metastases themselves.

* 6 o o

This chapter will focus on evidence for their usage in the palliative care setting. By
and large, although there is good evidence for their efficacy as a family of drugs, there
is little comparative evidence that one bisphosphonate is significantly superior to
another in the variety of clinical settings seen by an oncologist or a palliative care
physician. Credible, large, comparative clinical trials are lacking; those trials that do
exist are usually small, and generally show more similarities in efficacy than differ-
ences. Perceived differences may be more related to ease of administration, differing
side-effect profiles, or successful marketing than to real differences in efficacy. There is
accumulating evidence of some important toxicities which prescribing clinicians need
to bear in mind.

The clinical problem

Skeletal complications (skeletal pain, fracture, and hypercalcaemia) are major causes
of morbidity in patients with metastatic breast cancer despite recent advances in
endocrine and cytotoxic therapy. These skeletal complications arise because of pro-
gressive focal or generalized osteolysis. Osteolysis occurs because of osteoclast activa-
tion, either directly by tumour products or by products secreted by nearby host cells in
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response to tumour cell products.' Since the osteoclast plays a central role in focal or
generalized osteolysis, inhibitors of osteoclast function can lead to clinically valuable
palliation and, in a proportion of patients, to prevention of osteolytic destruction and
its complications. It is also likely that the growth and development of bone metastases
may be inhibited in some patients.

Some appendicular and axial skeletal fractures can be prevented. Vertebral fractures
not only cause pain and disability, but may lead to spinal cord compression. In
women, the problems of bone metastases are compounded by the propensity to
osteoporosis. Women have a lower total bone mass than men and the threshold for
developing fractures tends to be reached at an earlier age in women than in men. In
addition, in premenopausal women with breast cancer, the increasing use of adjuvant
cytotoxic chemotherapy and luteinizing hormone releasing hormone (LHRH) ayonist
leads to early menopause with subsequent earlier accelerated loss of bone mass. There
is further discussion of these issues in Chapter 9.

Normal and abnormal bone remodelling

Bone remodelling is a dynamic process occurring in response to poorly understood
physical and chemical forces along lines of stress.” Remodelling may result from initial
stimulation by osteoblastic cells which are derived from bone marrow stromal cells.?
Osteoclasts (derived from haematopoietic precursor cells) are recruited to an area of
damaged or worn bone which is then broken down to form a bone resorption bay by the
action oflytic substances secreted by the osteoclast. Osteoblasts then move into the bone
resorption bay (Howship’s lacuna), and new bone precursor substances, largely con-
sisting of type I collagen, are laid down in layers which, over time, become mineralized.
The formation of new bone following orderly resorption in the resorption cavities is
termed ‘coupling’ Bone remodelling normally occurs, therefore, as the result ofa balance
between bone destruction and new bone formation. Chronic inhibition of bone turn-
over by bisphosphonates in patients with normal bone density therefore may lead to a
reduced quality of bone over time, and this must be born in mind by treating physicians.

When malignant cells infiltrate bone spaces, the balance of new bone formation and
bone destruction is perturbed and bone remodelling and turnover become abnormal.
Under these circumstances, three mechanisms contribute to abnormalities of bone
remodelling.* The first occurs when a wave of bone resorption is initiated, usually
focally, but sometimes generally, leading to increased bone turnover; loss of bone
occurs because the resorption phase precedes the formation phase. A second mech-
anism comes into play when the normal connection between bone resorption and
formation is disrupted and new bone is formed at sites other than where resorption
has recently taken place and erosion cavities are never subsequently repaired. A third
mechanism (‘uncoupling’) occurs when the amount of new bone formed in the
resorption bays does not match quantitatively the amount of bone resorbed.

The pathophysiology of malignant osteopathy is complex. Carcinoma cells secrete
a variety of substances, such as parathormone related protein (PTHrP), prosta-
glandin E, and transforming growth factors, which stimulate tumour growth by
autocrine or paracrine mechanisms, but which also have stimulatory effects on
osteoclast function. Most of these effects occur locally, but these substances can also
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be secreted into the circulation, and have a generalized effect on bone metabolism.” In
breast cancer, PTHrP release also leads to increased proximal tubular reabsorption of
Ca*" within the kidney, and this is an important mechanism for the appearance of
hypercalcaemia in breast and other cancers.°

'Seed and soil’ theories

The concept of malignant cell-matrix interaction is an old one, and hypotheses have
been developed to explain the appearance of metastases at specific sites. These have
been termed ‘seed and soil’ theories. Experiments designed to investigate the rela-
tionship between malignant cells and their surrounding tissues at sites of metastases
suggest that chemical interactions form the basis of the association.”

The association of breast cancer with the development of bone metastases was first
expressed in print by Paget in 1889 when he wrote: ‘The evidence seems to be
irresistible that in cancer of the breast, the bones suffer in a special way, which cannot
be explained by any theory of embolism alone’® The notion that there might be a local
reason for the development of metastases at specific sites beyond a chance coloniza-
tion following embolism was further developed by Batson, who described the con-
nection between the vertebral venous plexus and the bone marrow spaces,
hypothesizing a retrograde spread that would allow metastases from a primary
prostate cancer to lodge preferentially in the lower vertebrae.” Once within the
marrow space, metastases have a blood supply for further growth. Mundy has taken
the ‘seed and soil’ idea one step further by adding the concept of a ‘vicious cycle’, with
products from tumour-induced breakdown of bone leading to stimulation and
further growth of malignant cells.'®

Bone metastases

The association of osteolytic, osteosclerotic, and mixed lytic/ sclerotic bone metastases
with breast cancer is well known to clinicians. As the disease recurs and progresses,
almost 70% of patients will develop bone metastases;'! the median survival from
diagnosis of bone metastases is between 18 and 20 months.'?

Bone pain

When malignant cells invade intertrabecular spaces, the malignant cells may form a
mass to a size where secreted substances have an impact on local physiology. It is too
simplistic to explain bone pain on purely mechanistic grounds by suggesting that a
bone metastasis causes pain because trabecular fractures occur and bone collapses,
leading to compression and distortion of the periosteum, a site known to be innerv-
ated by pain fibres. It is difficult to understand how bone pain can occur in the
absence of fracture, but this seems to happen commonly. Bone marrow spaces are
innervated by nociceptive C-fibres sensitive to changes in pressure, and it is probable
that the malignant cells secrete pain-provoking factors such as substance P, bradyki-
nins, prostaglandins, and other cytokines, which lead to stimulation of C-type
fibres within bone. Prostaglandins may also play a role by sensitizing free nerve
endings to released vasoactive amines and kinins.'” The precise interaction between



94 | THE USE OF BISPHOSPHONATES

the tumour and bone microenvironment is unknown. Nociceptive nerve fibres stain-
ing for substance P have recently been identified within the trabecular bone of human
vertebral bodies."*

General principles of management

Although this chapter focuses on the use of bisphosphonates in the treatment of bone
metastases in breast cancer, it is important to recognize that other modalities continue
to provide the mainstay of therapy in most patients.

Bone pain management includes a thorough history and physical examination, full
discussion with the patient about a plan of action, and attempts to modify the
pathological process. These attempts include external beam radiotherapy (still the
most effective remedy for alleviation of localized bone pain) and palliative chemo-
therapy. A good response to chemotherapy includes subjective relief of symptoms,
including pain. Hormone therapy can provide a high quality remission in breast
cancer patients with bone metastases.

Elevation of the pain threshold with the use of non-pharmacological methods as
well as analgesics, interruption of pain pathways by local or regional anaesthesia or
neurolysis, and modification of lifestyle are all helpful, but invariably opioid and other
adjuvant analgesic management will be required.

Prophylactic surgery and radiation therapy for patients with cortical erosion
caused by metastasis in the femur and humerus may prevent the distress of a
pathological fracture.

Bisphosphonates

Many bisphosphonates have been assessed in the management of malignant bone
disease. These include etidronate, pamidronate, clodronate, residronate, mildronate,
neridronate, alendronate, ibandronate, and zoledronate. Pamidronate, ibandronate,
zoledronate, and clodronate have been the most extensively studied and are widely
available for the treatment of malignant hypercalcaemia, Paget’s disease of bone,
osteoporosis, and other less common indications. Pamidronate, clodronate, zoledro-
nate, and ibandronate all lead to an effective lowering of serum calcium which is
attributable to decreased bone resorption. Pamidronate, an aminobisphosphonate,
is not ideal for oral use because of dose-related gastrointestinal toxicity. There
is evidence that long-term pamidronate administered orally may also induce osteo-
malacia'® and this may be the case for most chronically administered bisphospho-
nates, whether given orally or intravenously. Clodronate is effective when given
intravenously for hypercalcaemia and bone pain and can be used orally. Its long-
term administration appears not to be associated with a defect in the mineralization
of bone."®

The geminal bisphosphonates are analogues of pyrophosphate characterized by a
stable P-C—P bond. They bind with high affinity to hydroxyapatite crystals in bone,
and are potent inhibitors of normal and pathological bone resorption.'” At the cellular
level several mechanisms of action seem to operate, the dominant mechanism differ-
ing in different compounds, but all appear to have a final common effect of inhibition
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of osteoclast function. The osteoblast might be the initial target cell for bispho-
sphonates, exerting an effect on the osteoclast by modulation of stimulating and
inhibiting factors which control osteoclast function.'®

These agents appear to promote apoptosis in murine osteoclasts both in vivo and
in vitro, the more potent bisphosphonates exhibiting the greatest apoptotic action.'®
In the absence of apoptosis, inhibition of osteoclast function appears to be mediated
by osteoblasts, which produce a factor inhibiting osteoclastic function.”® This action
does not interfere with the ability of cells of the monocyte—macrophage lineage to
produce colonies.*' Bisphosphonates can also inhibit the proliferation and promote
the cell death of macrophages.*>** Again, the process is one of apoptosis rather than
necrosis and might, in part, explain the pain-relieving properties of bisphosphonates.
Shipman et al. have described the induction of apoptosis by bisphosphonates in
human myeloma cell lines.**

At the molecular level, bisphosphonates fall into two broad classes: nitrogen con-
taining and non-nitrogen containing. These two groups have different molecular
mechanisms of action. Nitrogen-containing bisphosphonates, such as pamidronate,
alendronate, and ibandronate inhibit the mevalonate signalling pathway in osteoclasts
while non-nitrogen containing bisphosphonates are incorporated into ATP forming
non-hydrolysable analogues.” Differences in side-chain moieties account for the
variation in potency between the various bisphosphonates, a feature much trumpeted
by the marketing departments of some pharmaceutical companies. There is no level 1
evidence from clinical trials that these differences in potencies translate to major
advantages in clinical efficacy.

Clinical trials and use of bisphosphonates in
breast cancer

Hypercalcaemia

As a result of secretion of factors from infiltrating malignant ductal cells acting focally
and humorally, osteoclast activity is markedly increased, with a reduction in osteo-
blast activity, leading to ‘uncoupling’ of bone resorption and formation.?® Parathyroid
hormone related protein (PTHrP) appears to play a central role in the malignant
hypercalcaemia of breast cancer.”’

We have reviewed the evidence for the treatment of hypercalcaemia and have
offered some broad guidelines.”® Randomized trials in hypercalcaemic patients are
notoriously difficult to carry out due to the poor clinical status of most patients, the
questionable ethics of a non-treated control group, the difficulty in obtaining satis-
factory consent, and the widely variable response rate which depends on the under-
lying primary malignancy. For example the hypercalcaemia of myeloma responds
more easily to treatment than the hypercalcaemia associated with carcinoma of the
lung. Saline rehydration will usually effect a median reduction of 0.25 mM/I but
its effect is transient.”” Rehydration is useful for treating mild degrees of hypercalcae-
mia but usually should be accompanied by bisphosphonate therapy. Symptomatic
hypercalcaemia, especially with levels of Ca** greater than 3.0 mM/l, requires vigor-
ous rehydration (N-saline 150-200 ml/h with KCl 20-40 mEq/l added), and the
administration of clodronate 1500 mg in 500 ml physiological saline over 2 h, or
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pamidronate 60-90 mg in 250-500 ml physiological saline over 2 h, or zoledronate
4 mgms iv over 15 min. Pamidronate may give a longer duration of maintenance of
normocalcaemia® than clodronate (28 days median vs. 14 days) but in many coun-
tries is significantly more expensive. Newer bisphosphonates, such as ibandronate and
zoledronate, are currently being studied. Ibandronate at doses of 4-6 mg iv and
zoledronate at 4 mg iv appear to be at least as efficacious as pamidronate.’"*?
Although it is more expensive, it has been suggested that zoledronate may be superior
to pamidronate with a higher rare of response and longer duration of response, and
with the added advantage of a shorter infusion time. These studies are difficult to
assess, since results are heavily dependent on the clinical case mix and are of low
power, often relying on pooling of trials results (level 2 evidence). Clodronate can be
safely and effectively given subcutaneously, normalizing the serum calcium within 5
days in 32 of 43 infusions given in a palliative care unit.”> Many units use specially
prepared baby bottles with balloon bags containing 240 ml of normal saline into
which the bisphosphonate can be injected in the pharmacy for outpatient delivery of
pamidronate or clodronate. The balloons can be prepared so that delivery rates of
around 100 ml/h are achieved.

Reduction of skeletal complications

Early clinical investigations of bisphosphonates were carried out in uncontrolled trials
of patients with advanced disease or small non-placebo controlled, open studies.**
Although these investigators were probably correct in their conclusions, it is difficult
to determine the extent to which patient selection and the placebo effect influenced
the positive results of the investigations.

One of the first randomized, controlled studies to be published was an open trial of
the aminobisphosphonate, pamidronate, given orally for 2 years at 300 mg daily in
patients with bone metastases from breast cancer.”® The investigators demonstrated a
reduction in the skeletal complications of hypercalcaemia and vertebral fractures.
Radiation treatments for bone pain were also reduced, but there was difficulty
in patient compliance due to a high rate of upper gastrointestinal side-effects (level
2 evidence).

In a double-blind, randomized, placebo-controlled trial of oral clodronate,
1600 mg given daily for 2 years, we confirmed this beneficial effect on skeletal
morbidity in patients with bone metastases from breast cancer.”® The number of
patients suffering from episodes of hypercalcaemia and the total number of episodes
were reduced; the number of major vertebral fractures and the vertebral deformity
rate were also reduced; and the number of radiation therapy treatments was lower in
the clodronate-treated patients. No survival benefit was evident (level 1 evidence).
McCloskey et al. reviewed the pre-entry and follow-up vertebral fracture prevalence in
163 of the 173 patients in this trial and found that 46% of the patients had evidence of
vertebral fracture at trial entry.”” The patients deriving the greatest benefit from the
oral clodronate were those who had already sustained vertebral fractures and were
therefore at greatest risk for sustaining further fractures. This trial enrolled patients
with more advanced bone disease and was smaller than later trials of pamidronate
and zoledronate.
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Pamidronate, which can occasionally induce sclerosis in osteolytic lesions when
used as the only therapy,”® has been investigated in several trials. Measurement of
response in bone is a difficult process and unless differences in the arms of a trial are
large, small but significant differences can be missed. Tumour response in bone and
duration of response were assessed in a double-blind, randomized trial, which showed
similar response rates in bone but a significantly (p = 0.02) increased duration of
response for patients receiving pamidronate 45 mg given intravenously every 3 weeks
(249 days median time to progression compared to 168 days in controls).”® Theriault
et al. have reported a randomized trial of 380 patients with recurrent breast cancer in
bone and demonstrated a convincing reduction in the skeletal complications of
vertebral fracture, pain, and hypercalcaemia with intravenous pamidronate 90 mg
given monthly for 2 years.** No survival benefit was apparent. A trial of intravenous
pamidronate in 372 patients with bone metastases from carcinoma of the breast
receiving hormone therapy has shown a similar reduction in skeletal complications.*'

Zoledronate has been assessed in comparison to pamidronate in patients with
breast cancer and myeloma. Median time to first event was similar for both agents.**
Using an Anderson—Gill statistical model (which also accounts for the frequency of
events subsequent to the first event) it has been suggested that zoledronate was the
superior agent. The increased costs of zoledronate in the absence of a survival benefit
or clear-cut quality of life benefit have led us to take a decision not to fund this agent
for the prevention of bone metastases in breast cancer.

As a result of these trials giving level 1, grade A evidence, we currently recommend
the use of either oral clodronate 1600 mg orally daily (preferably taken one-half hour
to 1 hour before breakfast or at least 2 hours away from food) or intravenous
pamidronate 90 mg every 4 weeks in patients with radiologically established bone
metastases from breast cancer. While the use of bisphosphonates to prevent skeletal
complications is an advance, it must be stated that the cost (especially the cost of the
high potency agents which are still on patent) to prevent one skeletal complication is
very high and is at the limits of what some individuals and societies would say was
really worthwhile. The cost of avoiding one skeletal complication in prostate
cancer patients with zoledronate is over US $100 000.** In breast cancer the figure
seems to be lower with pamidronate coming in at around US $75 000 per quality
adjusted life year.

A common clinical question raised is how long should one continue bisphospho-
nate therapy. There are no clinical studies to guide the clinician here. It is our practice
to continue treatment for as long as the patient has symptoms requiring treatment.
There is little evidence that true resistance develops and the practice of changing
bisphosphonates (e.g. from clodronate to pamidronate or vice versa) on progression
of disease has little backing in clinical research. It is more likely that tumour burden
has increased to the level that bone turnover is accelerated — increasing the dosage may
produce reduction in the accelerated turnover.

Bone pain
The notion that bisphosphonates might decrease bone pain in some patients
with bone metastases arose from clinical observations of patients receiving
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bisphosphonates for hypercalcaemia. Patients experienced not only normalization of
serum Ca?" and relief of the symptoms of hypercalcaemia, but also reported relief of
pain.

Ernst et al. demonstrated, in a double-blind, cross-over trial of intravenous clo-
dronate in patients with bone pain caused by a variety of malignancies, that clodro-
nate had useful analgesic properties (level 2 evidence).** This was confirmed (level 1
evidence) in a larger randomized, double-blind, controlled trial of intravenous clo-
dronate in patients with metastatic bone pain.*> No dose-response relationship was
seen. Improvement in pain and mobility scores had been described in a previously
reported trial of oral pamidronate, although these patients had not been selected
specifically because of bone pain but because they had osteolytic metastases.*® How-
ever, the modest effect, coupled with its poor oral tolerability as demonstrated by
Coleman et al.,*” make oral pamidronate unlikely to supersede its intravenous coun-
terpart. Level 1 evidence of pain relief has also been described with intravenous
pamidronate in the previously discussed placebo-controlled trial in patients with
bone metastases from breast cancer.*® The mechanism of pain relief is unknown but
may be related to osteoclast and macrophage apoptosis or an inhibition of pain-
provoking cytokines.

Ibandronate, a potent nitrogen-containing bisphosphonate, has been shown to
reduce skeletal complications of metastatic breast cancer but has also demonstrated
significant and lasting pain relief and improved quality of life when given intraven-
ously at a dose of 6 wug repeated monthly in patients with bone metastases from
metastatic breast cancer.*” The drug is also efficacious in reducing the risk of skeletal
complications in metastatic breast cancer when used orally and seems to be well
tolerated at doses of 50 wg daily.”®

Some problems

Bone turnover is a normal repair mechanism and basic multicellular units (bone
resorption bays) are formed in order to repair areas of effete or damaged bone.
Bisphosphonates are potent inhibitors of bone turnover and therefore it is not
surprising that the quality of bone formed when long-term potent bisphosphonates
are used in patients with non-osteoporotic bone may be inferior to normal bone.
Recently, 63 cases of osteonecrosis of the maxilla and mandible have been reported in
patients receiving intravenous pamidronate and zoledronate (55 patients) and oral
risedronate and alendronate (8 patients).”" This is a painful, non-healing necrosis of
the tooth socket following dental extraction leading to osteonecrosis of the mandible
or maxilla. It is an extremely difficult condition to treat, usually requiring major
excision of bone. The pathological changes seen are similar to those seen with severe
radiation necrosis. Bisphosphonates certainly have the potential for interference with
mineralization and healing. Their half-life is several years. Increased fractures have
been observed in Paget’s disease with etidronate®* and a case report of osteopetrosis in
a child on iv pamidronate which also led to increased fractures™ indicates that these
agents must be used with care, using the lowest dose and frequency which is effica-
cious for the end-point sought. Their routine use for months (and sometimes years)
on end with minimum supervision is poor practice.



REFERENCES | 99

Conclusions

The following suggestions are submitted for consideration by physicians treating
patients with breast cancer:

*

Malignant hypercalcaemia: intravenous pamidronate, clodronate, ibandronate or
zoledronate with rehydration as described in the text (level 3, grade A evidence).
Newer, more potent drugs, such as ibandronate or zoledronate, may offer some
advantages with shorter infusion times, but are significantly more expensive.
Clodronate can also be given subcutaneously. In some countries (Australia and
Canada for example), it is routine for palliative care teams to give these drugs at
home. This makes life for the patient easier and also reduces time and space
needed on day therapy units.

Presence of bone metastases (symptomatic or asymptomatic): oral clodronate
1600 mg orally daily (taken one-half hour to 1 hour before breakfast) or
pamidronate 90 mg every 4 weeks iv (level 1, grade A evidence). Zoledronate

4 mgms iv or ibandronate 6 mgms iv is at least as effective as pamidronate but is
significantly more expensive.

Moderate to severe bone pain: pamidronate 90 mg intravenously every 4 weeks;
clodronate 1500 mg iv every 2—3 weeks (level 1, grade A evidence). Ibandronate
6 mgms iv is an interesting addition and may have particularly useful analgesic
properties. Clinical trials are underway.
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Chapter 9

The management of pain and
other complications from
bone metastases

Yolanda Zuriarrain Reyna and Eduardo Bruera

Introduction

Breast cancer is the most common cancer in women and one of the most feared. With
recent advances in treatment its mortality is falling and women are living longer with
a chronic disease — some are symptom-free and others may have significant morbidity
or be symptomatic intermittently. It is important to design a treatment strategy for
every stage of the disease. Staging procedures should follow algorithms that focus
on assessment of prognosis and specific therapeutic possibilities for operable and
advanced disease.

The incidence of breast cancer is increasing in many industrialized countries and is
a major health problem, with 1 million new cases diagnosed annually worldwide." In
the US, it is the most frequently diagnosed cancer in women and accounts for 30% of
all cancers diagnosed and 16% of all cancer deaths in women.” The incidence rate rises
steadily up to the age of 50 years. In postmenopausal women the rate of increase slows
down, although the incidence continues to rise at a mean rate of 0.8-3% annually in
many European countries. Mortality rates for breast cancer in Europe and North
America are in the order of 18-23 per 100 000 women, with an incidence rate of 62—
100 per 100 000 women.”

Geographical variations of incidence are well known and extensively described, with
the highest rates in Western countries (100 cases/ 100 000 women) and lowest rates in
Asian countries (15-20 cases/ 100 000 women).>>"*

In about 10% of patients breast cancer is diagnosed at the stage of overt, advanced
disease; it is one of the most common causes of bone metastases. About 65-75% of
patients with advanced breast cancer suffer from pain® and there are a number of
specific pain syndromes associated with breast cancer which require comprehensive
assessment and management. Many patients survive for years with known skeletal
metastases and the length of survival continues to increase for patients with metastatic
disease. With the continuous advances in the management and treatment of these
patients many are able to lead active and rewarding lives, living with a chronic illness.

The purpose of this chapter is to describe the main aspects of the assessment and
management of pain and other complications from bone metastases such as, hyper-
calcaemia, pathological fractures, and spinal cord compression.
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Assessment and management of bone pain in
advanced breast cancer

Multiple symptoms occur in advanced cancer and a simple assessment tool for each
symptom is most appropriate for these patients. Assessment tools are useful to
diagnose, to evaluate the intensity of the symptoms, to monitor the effectiveness of
therapy, and to screen for side-effects of medications. Assessment tools should used
regularly, especially when patients experience new symptoms, an increase in the
intensity of pre-existing symptoms, or when therapy changes. The results should be
documented in the patient’s chart to ensure that symptoms are accurately monitored
to facilitate effective treatment.

The therapeutic approach has to be multidimensional and individualized for each
patient. Even patients with multiple and severe symptoms frequently have a good
response to initial therapy. In these patients, a unidimensional approach (for example
managing pain with opioids and nausea with antiemetics) can be appropriate. For
those with persistent, severe symptoms, despite appropriate therapy (approximately
20% of patients with advanced cancer), a multidimensional evaluation should be
performed.® Several assessment tools may be needed. Some examples are listed in
(Table 9.1).77%

Pain assessment

The pain experience is multidimensional, with a complex interplay between patho-
physiological, cognitive, and emotional influences.** Multidimensional assessment
can be obtained with tools such as the Brief Pain Inventory (BPI)'® or the Mc Gill
Pain Questionnaire (MPQ),"! and the Memorial Pain Assessment Card (MPAC).’
Bone pain is the most commonly syndrome in patients with breast cancer and bone
metastases (40—70%). The determination of the cause, type, and intensity of the pain

Table 9.1 Multidimensional assessment

Dimension Tool

Symptom distress Edmonton Symptom Assessment system (ESAS)’
Memorial Symptom Assessment Scale (MSAS)®

Pain Memorial Pain Assessment Card (MPAC)®
Brief Pain Inventory (BPN'C
McGill Pain Questionnaire (MPQ)""

Delirium screening Mini-Mental State Assessment (MMSE)'?"3
Memorial Delirium Assessment Scale (MDAS)'#"®
Confusion Assessment Method (CAM)'617

Chemical coping Attempts to Cut back on drink, being Annoyed at criticisms
about drinking, feeling Guilty about drinking, and using
alcohol as an Eye opener (CAGE)'®1°
Michigan Alcoholism Screening Test (MAST)?°

Physical function Edmonton Functional Assessment Tool (EFAT)?'

Functional Independence Measure (FIM)?>
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are essential for the appropriate management of cancer pain. For those patients who
have persistent pain in spite of appropriate therapy, multidimensional assessment is
mandatory (Table 9.1).

There are three main pain syndromes that patients with breast cancer can experi-
ence: nociceptive, neuropathic, and incidental pain. The last two types of pain are
usually more difficult to manage. The nociceptive pain mechanism occurs through
the stimulation of nociceptors with afferent impulse propagated along the spinotha-
lamic nociceptive pathways. Nociceptive pain is divided into somatic or visceral types.
Somatic involves skin, bone, vessels, and mucosa. It is well localized and can be
constant, waxing and waning, or intermittent. The pain quality can be gnawing,
aching, and occasionally cramping. Visceral pain involves organs, is poorly localized
and may possibly be referred. It is constant and is usually described by the patient as
aching, squeezing, or cramping. Bone pain is most common somatic pain.

The mechanism of neuropathic pain is compression, invasion, destruction, or
dysfunction of the CNS or peripheral nervous system. There are two types, dysaes-
thetic (e.g. deafferentation) and lancinating pain. Dysaesthetic pain is localized
but may radiate (e.g. nerve root compression). It can be constant or waxing and
waning, and may have a burning quality. Lancinating pain is paroxysmal, and the
pain quality is sharp and shooting. Neuropathic pain is associated with spinal
cord compression.

Finally, incidental pain is characterized by a severe increase in pain intensity with
movements such as coughing, defecation, swallowing, or urination. It is commonly
associated with malignant bone pain. Patients with neuropathic pain frequently
require the administration of adjuvant drugs such as tricyclic antidepressants mainly
used for dysaesthetic pain (nortriptyline, amitriptyline and others) or antiepileptics
for the management of lancinating pain (gabapentin, lamotrigine and others).?” The
choice of anticonvulsant or antidepressant also depends on possible drug interactions
with other medications in the patient’s regimen, the effectiveness and tolerability of
the drug for that individual, frequency of dosing, and patient preference. Transmu-
cosal fentanyl may also be useful in the management of patients with incidental pain
due to its rapid onset of action and short duration of effect.”®

It will help the patient if the physician identifies early on the presence of pain
characteristics that indicate that the pain will be difficult to manage. When there is a
lack of awareness of these poor prognostic factors it can result in an unhelpful
rapid escalation of medication, particularly of opioids, and subsequent toxicity
problems (Table 9.2).%

Pain treatment

The choice of which drug or drugs to use depends upon the severity of pain. Different
types of pain tend to respond to different analgesics (Table 9.3).2®

Opioids are the most effective treatment in patients with cancer pain®® and because
pain syndromes in cancer are unique in intensity and duration opioids are often
required at the highest doses used in clinical medicine. There are several misconcep-
tions about opioids that contribute to under-treatment of cancer pain;**~ these

include unwarranted fears about addiction.
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Table 9.2 Poor prognosis factors for cancer pain control

Factor Worse prognosis Better prognosis
Mechanism Neuropathic Nociceptive (somatic

or visceral)
Nature Incidental Continuous
Psychological distress Somatization (anxiety, depression) Somatization absent
Opioid tolerance >5% dose increase per day <5% dose increase per day
History of alcoholism or Positive (CAGE >2, possibility of Negative
drug abuse chemical coping)

Table 9.3 Treatment of cancer pain depends on the type and intensity

Pain type Intensity Treatment
Nociceptive Bone, soft tissue Mild, moderate Non-opioid (opioid if required)
Severe Opioid 4 non-opioid
Visceral Mild Non-opioid (opioid if required)
Moderate, severe Opioid + non-opioid
Neuropathic Nerve compression Corticosteroid + opioid
Deafferentation Antidepressant or anticonvulsan
Incidental Avoid pain-causing manoeuvres

Rapid-acting opioids
Bisphosphonates, orthopaedic
procedures

In cases of mild pain, physicians can start therapy with a non-opioid drug, such as
acetaminophen, or with a weak opioid, such as codeine, or an NSAID. If the pain is
not controlled with the starting dose, physicians should increase it. Weak opioids have
a flat dose-response curve, because they have a therapeutic ceiling™, contrary to
strong opioids in which the analgesic effect increases as the dose increases so that
toxicity becomes the only limiting factor in the dose escalation. Some preparations
include combination of opioids with acetaminophen or NSAID. With these drugs the
opioid dose escalation is limited by the toxicity of the associated drug. If there is no
pain improvement as the dose is increased this indicates that a stronger (more potent)
opioid is required.

Moderate and severe pain requires a stronger opioid at the outset, such as morphine,
hydromorphone, oxycodone, methadone, or fentanyl.

Opioid therapy initiation

Initiate pain therapy with a rapidly-acting/normal-release opioid (Table 9.4). The

recommended starting dose should be titrated against pain severity, that is the dose

should be increased as rapidly as needed over 3—4 days until the pain is controlled.
The increase of the daily opioid dose depends on the number of doses which are

needed for breakthrough pain. If a patient needs more than three doses for break-



Table 9.4 Rapid and long-acting strong opioids

Opioid Onset action Half-life Duration of action Comments

Agonist opioids, rapid-acting

Morphine 20-30 min 1.5-45h 3-6 h Metabolites (M6G) accumulation in renal failure; multiple
routes of administration and formulations available

Hydromorphone 20-30 min 2-3h 4-5h Multiple routes of administration and formulations available

Diamorphine (heroin) 10-30 min 3 min 3-4 h Only available in the UK and Canada; more soluble than
morphine and is favoured for subcutaneous route

Oxycodone 20-30 min 3.5-4.5h 4-6 h Higher oral bioavailability than morphine (about 1.5-2 times)

Oral transmucosal fentanyl citrate 3-5 min 6-8 h 2-3 h Lollipops available to deliver 200, 400, 600, 800, 1200, 1600 w/h

Pethidine (meperidine) 20 min 2-3h 5-6 h Not recommended for routine use; contraindicated in patients
with renal failure and receiving MAO inhibitors

Agonist opioids, long-acting

Fentanyl transdermal system 3-23 h 24 h 48-72 h Patches available to deliver 25,50,75,100 pg/h

Methadone 30 min 8-75h 4-24 h The lipid-solubility and long half-life means that accumulation

is bound to occur particularly in elderly patients
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through pain, the dose for the following day should be the sum of all the breakthrough
pain doses plus the scheduled dose. There is no need to increase the daily scheduled
dose when patients need fewer than three breakthrough pain doses.

In patients with severe pain, a higher starting dose may be needed. It is extremely
important to avoid slow (modified) release preparation and opioids with a long half-
life when starting opioid therapy. These opioids take time before they reach their full
effect (up to 3 days in the case of methadone), and most patients need more rapid
control of their pain. In addition, they are difficult to titrate and can accumulate,
which causes toxicity, especially in patients with renal failure.

Breakthrough pain: Physicians should always prescribe rapidly-acting opioids for
breakthrough pain (pain that is not controlled with the scheduled analgesics). The
dose for breakthrough pain is usually 10% of the daily dose.'"!

The adverse effects of opioids: There are several troublesome side-effects of opioids.
The most frequent are drowsiness, nausea, and constipation. The first two usually
improve after 3 or 4 days of therapy but constipation does not. Therefore, it is a
common practice to prescribe antiemetics, such as metoclopramide (for the first 3—4
days), and laxatives (as long as the opioid is used) to prevent and treat nausea and
constipation respectively.

Maintenance therapy

Once the pain is controlled, rapidly-acting (normal release) opioids can be switched
to those of modified release preparations or to opioids with a longer half-life such as
methadone. This is done primarily to give patients the convenience of taking fewer
pills per day. They are not more effective and they do not have fewer side-effects. It is
strongly recommended to switch to the modified release form of the same type of
opioid (e.g. morphine to morphine-SR). If the physician switches to a different kind
of opioid (e.g. morphine to hydromorphone-SR) the dose of the new opioid has to be
reduced by approximately 30%.

The fentanyl patch: Special care must be taken when using the fentanyl patch as it
takes many hours to reach its full effect. It is crucial to continue with the previously
prescribed opioid (normal release) for approximately 12 h after a fentanyl patch is
started and to monitor the patient carefully during this time for possible drowsiness
and slow respiration or conversely for inadequate pain control. For the same reason,
once the fentanyl patch is discontinued, physicians must wait about 12—18 h to start a
new modified release or long-acting opioid with ‘rescue’ (normal release) preparation
available to manage breakthrough pain. The calculated equianalgesic dose of fentanyl
patch dose should not be reduced when switching from morphine because fentanyl’s
conversion table already takes into account incomplete cross-tolerance.

Sometimes, upward titration may be needed during opioid therapy because the
disease has progressed. In other cases, when a patient with satisfactory pain control
experiences opioid toxicity, or when the pain improves due to other treatments such

1 Editor’s note: in the UK it would normally be 1/6th of the total daily dose of morphine (or other

opioid 4 hourly) but neither figure is an absolute and should be titrated for a given individual.
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as radiotherapy, downward titration may be indicated. It is important to keep pain
control under careful and regular review and give patients enough information to
manage their pain effectively or seek help early if pain control is deteriorating.

Opioid toxicity
The most common side-effects of opioids are sedation, nausea, and constipation.
Sedation that persists after several days of opioid therapy and is severe can be treated
with psychostimulants such as methylphenidate. The dose is 5-10 mg in the morning
and 5 mg at noon.’* Other less common side-effects include vertigo, pruritus,
and urinary retention. There are some reports of pulmonary oedema in patients
undergoing rapid titration for uncontrolled pain.>> Opioids also produce neurotoxi-
city such as hallucinations, delirium, myoclonus (spasm of the extremities and facial
muscles), and hyperalgesia.’® Unfortunately, physicians are frequently unaware of
these side-effects and they usually only make the diagnosis once patients exhibit
gross symptoms. Patients on opioid therapy should be evaluated systematically
for neurotoxicity.

Neurotoxicity is usually seen in patients taking a high dose of opioids, with pro-
longed administration, in those with previous borderline cognition, and in patients
with renal failure.

Renal insufficiency: Special care has to be taken in patients with renal insufficiency
because there is a high probability of metabolite accumulation in this condition. It is
recommended that reduced doses of opioid are used and an ‘as needed’ regimen (at
least initially), even in patients with no signs of opioid toxicity. The treatment of
opioid-induced neurotoxicity consists of hydration (in an attempt to increase renal
elimination of the parent drugs and its metabolites, appropriate to the patient’s renal
function or cardiac status), opioid rotation, that is changing the opioid used (see
below), and, in some cases, opioid dose reduction. Physicians should also look for
other causes of neurotoxicity and treat them accordingly.

Opioid rotation

Opioid rotation is indicated when the pain is not under control despite high doses of an
opioid, or when the patient’s pain is adequately controlled but only on a large quantity
of opioids (making administration difficult or impractical) or when tolerance or
toxicity develops. When starting opioid rotation, consider the variations between
individuals in opioid requirements, the lack of complete cross tolerance between
opioids, and the fact that standard conversion tables were not developed for the
purpose of opioid rotation.””*® Therefore, the calculated equianalgesic dose of the
new opioid should be reduced by approximately 30-50% as a precaution and adequate
doses of ‘as needed’ medication prescribed.

Methadone: Among opioids, methadone requires special consideration because of its
unique characteristics.” It is considered a second-choice drug in the management of
cancer pain and is widely used in the palliative care setting. Methadone is a synthetic,
potent opioid agonist and acts through mu receptors. It also has an antagonist action
on NMDA receptors, which play an important role in opioid tolerance, potentiation
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of opioid effects, and neuropathic pain. It has excellent bioavailability of
approximately 80%. It is metabolized in the liver where it may interact with
inducers and inhibitors of cytochrome P450 system. It has a long half-life, up to
190 h, and duration of action of 6-12 h, which allows physicians to administer it
every 8—12 h. It is excreted by the faeces and has no active metabolites; therefore no
adjustment is needed in patients with renal failure.

The onset of action is rapid but it takes time to reach its full effect, and so increasing
the dose more frequently than every 3—4 days is not recommended. The conversion of
methadone to other opioids is complex, and it varies with the dose of methadone in
use at time of opioid switching. Physicians who are not familiar with methadone may
inadvertently administer an overdose during opioid rotation and it should only
be used with specialist advice. The overdose risk is increased in patients taking
higher dose of their current opioid because conversion tables become more inaccurate
(or approximate) at higher doses. The potency of methadone varies from 3 to 20
times that of morphine depending on the dose used. The higher the dose of morphine,
the higher the potency methadone. Once patients have been successfully rotated
to methadone, dose titration and monitoring are no different from those of
other opioids.

Methadone is available in tablet, liquid, suppository and injectable forms. As it
is 30-50 times cheaper than other opioids, physicians should consider methadone
when cost is a concern. In many developing countries, opioid therapy is not
adequately provided because it is relatively expensive and methadone may then play
an important role.

Table 9.5 Pain treatment according to mechanism

Cause 1st line treatment 2nd line treatment To consider
Bone pain Primary analgesic: Corticosteroids Surgery
opioids, NSAIDs (orthopaedic
treatment)
Bisphosphonates Nerve block
epidural

Systemic radioisotopes Transcutaneous
electrical nerve
stimulation
(TENS)

Primary analgesic: opioid Radiotherapy
Corticosteroids

Nerve block
Transcutaneous
electrical nerve
stimulation
(TENS)

Nerve pain  Compression

Local anaesthetic

Deafferentation Secondary analgesic: Nerve block
tricyclic antidepressant
Anticonvulsant
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Table 9.6 Some adjuvant drugs in cancer pain

Type Examples Indications Dose
Antidepressant Amitriptyline Neuropathic pain 10-25 mg P.O. titrated up
to 150 mg
Anticonvulsant Gabapentin Neuropathic pain 100 mg every 8 h up to 300 mg

P.O. every 8 h (900 mg every 6 h
may be required
for severe cases)

Corticosteroids Dexamethasone Neuropathic pain, Bone 10 mg po/sc/iv every 8 h
and visceral pain and rapid decrease upon
response
Bisphosphonates  Pamidronate Bone pain and 90 mg iv every 4 weeks
Zoledronic acid hypercalcaemia 4-8 mg i.v. every 4 weeks
Anti-inflammatory NSAIDs Bone and inflammatory Variable
pain

Opioids are the first line of therapy for advanced cancer patients. Sometimes the
addition of adjuvant drugs can be useful to manage pain or opioid side-effects.***'
The use of adjuvant analgesics should be considered when it is not possible to
achieve good analgesia and opioids have been titrated to the level of dose-limited
toxicity (Table 9.5).

In addition to specific non-pharmacological therapies (such as TENS) and invasive
analgesic techniques (such as nerve blockade), which may be useful, it is essential to
remember that pain relief is more that using a series of techniques and requires
multidimensional assessment and treatment including social, psychological, and
spiritual care (see Chapter 2). We can summarize the breast cancer pain treatments
according to the mechanism in Table 9.5.

Specific pain syndromes in metastatic breast cancer

Most patients with advanced breast cancer have multiple causes and sites of pain. The
most common cause of cancer pain (65-85%) is caused by direct involvement of the
structures, by the primary or metastatic tumour.** In 15-25% of patients, the pain
is related to anticancer therapy such as surgery, radiotherapy, and chemotherapy
and 3-10% of the patients have pain unrelated to the cancer or its therapy (e.g.
postherpetic neuralgia, arthritic pain, musculoskeletal).*®

Breast cancer commonly metastasizes to bone and therefore patients have a high
incidence of pain (70%).*>** Bone metastastes in breast cancer affect more than half of
women during the course of their disease*” and this also is the most common site of first
distant relapse.*®*” Patients thus affected have relatively long survival after the diag-
nosis of bone metastases compared with patients with extraosseous metastases. Their
median survival is usually beyond 20 months, and about 10% of them are alive 5-10
years after the first diagnostic of bone metastases.” Bone metastases cause significant
morbidity due to severe bone pain (70%), hypercalcaemia of malignancy (20-40%),
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pathological fractures (10-20%), and spinal cord or nerve root compression
(5-10%).***” The last two constitute a major cause of prolonged disability (45-75%)
in breast cancer.”>!

Bone metastases

Bone metastases develop by vascular spread starting in the vascular cavity of the bone
and progressing by involving the cortex. Cancer cells cause bone destruction primarily
by stimulation of osteoclast activity. Three principal disturbances of remodelling
occur when bone has been infiltrated by a malignancy. First, increased bone turnover
results in substantial deficits of cancellous bone (more than cortical bone). Second, an
imbalance exists between the amounts of bone resorbed and formed. Third, a phe-
nomenon called uncoupling occurs whereby erosion cavities are formed but are unable
to repair themselves.”>

Breast cancer bone metastases are predominantly osteolytic (50%) or mixed osteo-
lytic and osteoblastic (40%), with only a small proportion (10%) being osteoblastic
alone. Osteoclasts are primarily responsible for the bone resorption of lytic metasta-
ses, either through direct activation by tumour cells or via tumour-secreted factors
such as cytokines and parathyroid hormone related peptide.”

Bone metastases occur predominantly (80%) in the axial skeleton, which contains the
more vascular red marrow. Metastases occur most frequently in the vertebrae (especially
thoracic spine), ribs, pelvis, and femur. The main complication of vertebral metastases is
vertebrae collapse, radiculopathy, and epidural spinal cord compression.*’~*’

Malignant bone pain syndrome consists of a triad of background pain, spontaneous
pain, and movement-induced or incidental pain.’**> The background or continuous
pain is the most frequent presentation of bone pain, and it may be well localized to
one or more specific bone areas or is poorly localized. It usually develops gradually
over a period of weeks or months, becoming progressively severe in intensity. This
pain has been described as dull or as a deep boring sensation that aches or burns, often
accompanied by episodes of stabbing discomfort. The spontaneous pain consists of
intermittent episodes of intense pain without apparent triggering events. The move-
ment-induced or incidental pain consists of intermittent episodes of intense pain upon
movement — standing and walking often aggravate pain. These episodes often occur
with increased pressure on the area, which may account for its worsening by night and
the fact that it may not necessarily be relieved by lying down or by sleep.’®*!

Diagnosis of bone pain can usually be made by history and physical examination.
The physicians should enquire about the onset, quality, intensity, localization, radi-
ation of the pain, factors that exacerbate or alleviate the pain, and other systematic
symptoms such as bowel and urinary problems and functional problems. A muscu-
loskeletal and neurological examination must be completed, focussing on palpable
tenderness in the skeletal system and neurological deficits and alterations. Back pain
without weakness of the limbs, paraesthesiase, sensory change, or bladder or bowel
impairment should be carefully assessed for potential spinal cord compression. It is
important to note that the differential diagnosis of bone pain includes degenerative
disease due to osteoporosis in elderly women with acute back due to collapsed
vertebrae.
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Table 9.7 Imaging tests for detecting bone metastases

57-60

Test

Advantages

Disadvantages

X-ray (plain radiography)

Confirm symptomatic lesions
(trabecular and cortical bone)

Less expensive
Assessment of risk for
pathological fracture

Delayed appearance:
metastases lesions may not
appear for several months
(30-75% bone must be lost
before lesions become
apparent)®’

Screening tool (rapid
whole-body images at a
reasonable cost)>®

Detects new lesions

Low specificity (positive in
osteoarthritis, infections,
trauma, and Paget)

Negative in purely lytic lesions

CT (computed tomography)

Evaluates cortical, trabecular,
and marrowbone

Detect metastases in the
marrow before bone
destruction becomes
evident®

Relatively expensive

MRI (magnetic resonance
imaging)

Better contrast resolution than
CT for visualizing soft tissue
and spinal cord compression®®

Expensive

PET scan (positron emission
tomography)

Detects early new marrow
lesions of soft tissue and bone
metastases

Very expensive

Lack of availability

Limited use in palliative care
setting®®

Table 9.8 Therapies for management of malignant bone pain

Therapy Onset Effect

Systemic

Opioids Immediate Analgesia

NSAIDs Immediate to days Analgesia + anti-inflammatories
Corticosteroids Immediate to days Analgesia + anti-inflammatories
Bisphosphonates Days to weeks Suppression of osteoclasts +

Hormone and chemotherapy
Radiopharmaceuticals

Local
Radiotherapy
Surgery

Days to weeks
Weeks

Weeks
Immediate to days

some analgesia
Tumour shrinkage + analgesia
Tumour shrinkage + analgesia

Tumour shrinkage + analgesia
Prevent further fracture
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The imaging tests (X-ray, bone scan, CT, MR, and PET) should be interpreted in
conjunction with the clinical picture (Table 9.7).>"~%°
The goals of treatment for bone metastases are:

to control pain;

restore mobility;

prevent pathological fractures;

prevent neurological complications;

prevent, or intervene early in, hypercalcaemia or myelosuppression.

* ¢ 6 o o

Palliative interventions include analgesia, hormone therapy, chemotherapy, surgery,
radiation therapy, including radiopharmaceuticals, and bisphosphonate therapy.

1 Analgesics — in moderate to severe pain opioids are a good option for control of
diffuse pain and pain in isolated areas of bone, and may commonly involve
combination treatment regimens, including the use of other relatively low cost
drugs such as corticosteroids and NSAIDs. Other, higher-cost therapies are
explained below (Table 9.8).

2 Hormone and chemotherapy hormone blockade is used with the intention of
depriving hormonally dependent tumours of their stimulus, thus slowing tumour
growth.®® Oestrogen blockers, such as tamoxifen, are commonly used. Assessing the
independent impact of chemotherapy on quality of life and actual pain relief of
bone metastases is difficult because other treatments are generally administered at
the same time.®> Unfortunately, less than 50% of patients benefit from currently
available endocrine or cytotoxic chemotherapy.®*¢

3 Radiotherapy is clearly effective at reducing pain from painful bone metastases.
External beam radiation directly kills tumour cells and also may have an effect on
the chemical mediators of pain (such as substance P) at the bone site.®® This is the
first treatment used for a solitary bone metastasis.®® For most patients, a single
dose or a short course of 1 to 2 weeks is sufficient to give pain relief with minimal
side-effects. Multiple lesions may be treated with wide-field irradiation (e.g.
hemibody radiation, treating the upper or lower half of the body), although an
increased incidence of side-effects exists with this method. The overall pain
response rates for single fraction and multifraction radiotherapy is about 60%;
there is no evidence of any difference in efficacy between different fraction
schedules. However, the retreatment rate and pathological fracture rates are higher
after single-fraction radiotherapy.®” Single-fraction radiotherapy may have a
significant role in the palliative setting.®® Studies with quality-of-life and health
economic end points are warranted to find out the optimal treatment options for
each clinical situation. Prophylactic radiation may be used to prevent an impending
fracture, with or without surgery.

4 Radiopharmaceuticals are bone seeking (site-selective radioisotopes). They
can offer pain relief for multiple sites of malignant bone lesions. They are
convenient and generally less toxic than external beam radiation. Strontium 89
is chemically similar to calcium, has a preferential affinity for osteoblastic lesions,
and delivers therapeutic amounts of beta radiation. Samarium 153, once taken up
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Table 9.9 Bisphosphonates approved for treatment of patients with bone metastases from
breast cancer''>7'"®

Type Relative Via/schedule Time of Results
potency infusion (iv)

First generation: non-nitrogen

Clodronate® 1 Oral/ daily 2-3 h Increased time to first SRE
sc/ iv Improved quality of life”?
every 3—4 weeks

Second generation: single nitrogen

Pamidronate® 20 iv 2-4 h Reduced proportion
experiencing SRE;
Delay in first SRE™*

every 3—4 weeks

Ibandronate® 857 Oral/ daily iv 1h Reduced SMR”®
every 3-4 weeks

Zoledronic® acid 16 700 v 15 min 20% risk reduction for a SRE’®
every 3—4 weeks

SRE, skeletal-related event; SMR, skeletal mobility rates; iv, intravenous; sc, subcutaneous.
°Approved in Europe.

by the target bone lesions, emits beta and gamma radiation. Less exposure of
healthy tissue occurs with samarium than with strontium because it is less
penetrating, making it the radiopharmaceutical of choice.®” In a recent
retrospective study of Sapienza and colleagues, which evaluated the bone pain
palliation after samarium 153 therapy, the reduction obtained in pain scores with
samarium (75% to 100%) ws the 49% °° and mild-moderate myelosuppresion was
present in 75.3% of the patients, but was usually recovered at 8 weeks ®. In a 2003
Cochrane review of four randomized and controlled trials of 325 patients with
metastatic bone pain that compared treatment with radioisotopes and placebo,
indicated that there is some evidence that radioisotopes may give complete
reduction in pain over one to six months with no increase in analgesic use, but
adverse effects, specifically leukocytopenia and thrombocytopenia, have also been
experienced®.

5 Bisphosphonates (Table 9.9) are an important alternative for bone pain where
radiation tolerance has been reached or radiotherapy is not readily available.®® The
role of the bisphosphonates in breast cancer has been reviewed recently because
these agents have an increasing role in oncology, not only in the management of
metastatic bone disease (as an effective supplementary approach to radiotherapy)
and skeletal complications,”? but also for prevention of cancer-treatment-induced
bone loss (frequent in long survivors, secondary to treatments).”” Bisphosphonates
inhibit osteoclastic resorption’* and they have become standard treatment for
tumour-induced hypercalcaemia.” Recent, controlled trials have shown that
bisphosphonates reduce bone pain,”® improve quality of life,”” and reduce the
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number of and time of skeletal events.”*®' A current Cochrane Review of
bisphosphonates in women with early and advanced breast cancer concludes that in
advanced breast cancer and clinically evident bone metastases, the use of
bisphosphonates (oral or intravenous) in addition to hormone therapy or
chemotherapy, when compared with placebo or no bisphosphonates, reduces the
risk of developing skeletal events and increases the time to a skeletal event.
Bisphosphonates may also reduce bone pain in women with advanced breast cancer
and clinically evident bone metastases. In women with early breast cancer, the
effectiveness of oral clodronate in reducing the evidence of bone metastases
remains an open question needing further research.”® Another systematic review
supports the efficacy of bisphosphonates in providing some pain relief for bone
metastases but also concludes that there is insufficient evidence to recommend it
for immediate pain relief or as first-line therapy.”” This topic is discussed in detail
in Chapter 8.

6 Surgical management is extremely effective in alleviating pain.*® Vertebroplasty
and kyphoplasty are minimal invasive procedures used for vertebral
compression fractures. They both attempt to stabilize trabecular microfractures
via cement interdigitation. Vertebroplasty was first used to treat
osteoporotic compression fractures in 1995.%* This procedure involves using a
large-bore needle to cannulate the pedicle, followed by injection of
polymethylmethacrylate into the vertebral body. Many investigators have
reported successful outcomes with this technique with regard to immediate pain
relief,*” although there was a high incidence of complications, especially epidural
leakage of cement outside of vertebral bodies. Kyphoplasty is a relative new
procedure evolving from vertebroplasty and its clinical efficacy was
first described in 2001. This technique combines injection of
polymethilmethacrylate to strengthen a vertebra with balloon angioplasty, and has
minimum complication because a specific void is created, the injection pressure is
lower, and the bone-filler viscosity can be higher, which reduces the incidence of
cement leakage.®*

7 Percutaneous image-guided radiofrequency ablation (RFA) of pathologic fractures
(ablation that uses heat energy to destroy the tumour) is now being studied in
metastatic bone lesions. It is a localized treatment that does not require general
anaesthesia.®® A small study in patients with painful osteolytic metastases suggests
that this therapy may have a role in reducing malignant bone pain, reducing opioid
requirement, and preventing the painful consequence of disease progression.*®

8 Invasive pain therapy techniques should be considered, in a small minority of
patients, when local and/or systemic therapy and adequate use of analgesics fails to
provide adequate pain relief in malignant bone pain (see Chapter 2).

Patients with bone metastases can survive for years after diagnosis. Rehabilitation
strategies should incorporate safety as well as strengthening and mobility measures.
The use of orthotics, such as walkers, braces, and collars, exercises that focus on bone
protection and increasing muscle strength, and home environment modifications can
assist in reaching these goals.®’
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Hypercalcaemia

Hypercalcaemia occurs in 20-40% of patients with breast cancer,®® which is more
frequent than in general malignant disease (10-20%).%

Metastases within the bone itself may have a local effect on bone resorption, and
also the solid tumours secrete calcaemic factors that act both on the skeleton to
increase bone resorption, and on the kidney to increase conservation of calcium.
There is no correlation between the presence and degree of bony metastases and
incidence of hypercalcaemia.” The picture may be mixed, but the majority (90%) of
patients with solid tumours will have evidence of a humoral component contributing
to the elevation, irrespective of whether bone metastases are present or not.”"

Clinical manifestations of hypercalcaemia are varied and are often related to the
rapidity of onset of hypercalcaemia, and therefore someone with mildly elevated
calcium can be symptomatic whilst another with moderately elevated calcium is
asymptomatic. Symptoms can be divided into gastrointestinal (anorexia, nausea
and vomiting, and constipation), renal (polyuria and polydipsia and rarely nephor-
ocalcinosis), and neurological effects (confusion, drowsiness, and coma).”?

There are four aims of treatment:

correction of dehydration;

inhibition of bone resorption;
increasing renal excretion of calcium;

[ O R S

the treatment of the underlying malignancy.

Rehydration itself may correct mild hypercalcaemia simply by increasing the intra-
vascular volume and promoting hypercalciuria.”® Treatment of the underlying malig-
nancy is the single most important factor in determining prognosis in the patients.”
There are a number of different drugs that have been used in the treatment
of hypercalcaemia apart from bisphosphonates but the latter are now the drugs of
choice. Bisphosphonates normalize serum calcium in >70% of patients with hyper-
calcaemia of malignancy within 2-6 days.”

Pathological fractures

The axial skeleton is commonest site for bony metastases although the great majority
of those in which surgical intervention are carried out involve the appendicular
skeleton (femur, humerus, and acetabulum). There is a trend in modern surgical
practice, however, towards increasing intervention for spinal metastases.
The role of the orthopaedic surgeon in the management of bone metastases falls
into three principles categories:
1 prophylactic fixation of metastatic deposits where there is a risk of fracture;
2 stabilization or reconstruction following pathological fracture;
3 decompression of spinal cord and nerve roots, followed by stabilization of the
affected vertebrae.

Appendicular skeleton

For some patients, the first presentation of bone metastases will be with a pathological
fracture of the appendicular skeleton (in response to a low energy injury); the most
common site of symptomatic fracture is the proximal femur.
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Radiographs should be taken of any lesion in weight-bearing bones, to aid assess-
ment of the risk of pathological fracture. As an increasing amount of bone cortex
is lost the risk of fracture rises steeply and, once 50% of the bone cortex is lost in
any radiological projection, fracture should be regarded as inevitable,”*” and prophy-
lactic fixation should be performed prior to the administration of radiotherapy.”®
Postoperative therapy has been associated with a decrease in the need for second
surgical procedures and improved functional status of patients with previously
unirradiated long bone and acetabular lesions.”” Treatment is started within 2 to 4
weeks of surgery.

Where there is less than 50% cortical erosion, radiotherapy may be considered
without prophylactic fixation, the exception being the femoral neck where any degree
of cortical erosion should be considered as an indication for prophylactic fixation.
Non-weight-bearing bones, such as the ribs, fibula, and much of the pelvis, can safety
be treated with radiotherapy alone in most cases.”

Axial skeleton

In spinal metastatic disease, those who are most likely to benefit from surgery, and
thus in most need of a specialist orthopaedic opinion, are those who have one or more
of the following features:

# pain exacerbated by movement and relieved on rest (spinal instability);
* 50% of vertebral or vertebral body destruction;
+ moderate deformity and collapse.”®

Certain sites are at particular risk of fracture in the presence of bone metastases and
disease progression. For example there is a 28% risk of pathological fracture occurring
through a given cervical spine metastasis in a 4-week period in which there is no
response to either systemic or local treatment.”

The presence of significant soft-tissue metastases (liver, lung, brain, etc.) may affect
management decisions. Where the life expectancy is assumed to be less than 6 weeks,
the multidisciplinary team should give careful consideration before embarking on any
major surgical procedure. The patient’s wishes are, of course, central to any decision.
Against that, it must be borne in mind that a patient immobilized by bone metastases
will have an extremely poor quality of life, and will not improve or regain mobility
without surgery.'”>'°! Spinal cord compression is an emergency and is discussed
separately below.

Spinal cord compression

Spinal cord compression (SCC) from epidural metastases occurs in 5-10% of cancer
patients within the last 2 years of illness'** and up to 40% of patients with pre-existing
non-spinal bone metastases.'”> Of those with bony spinal disease, 10-20% develop
symptomatic spinal cord compression, resulting in over 25 000 cases per year, and
number is expected to grow.'%*

The thoracic spine is the most common site of disease (70%), followed by the
lumbar spine (20%), and cervical spine (10%).'°* Metastatic spine disease can arise
from one of three locations: the vertebral column (85%), the paravertebral region
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(10-15%), and, rarely, the epidural or subarachnoid/ intramedullary space itself
(<5%).'"* Multiple lesions at non-contiguous levels occur in 10-40% of cases.'**~'%>

The clinical presentation of SCC depends on the severity: an acute onset is likely to
involve severe pain with motor and sensory deficits and bowel and bladder dysfunc-
tion. Pain at the time of the diagnosis for a median of 8 weeks is reported by 83-95%
of patients. It may be worse after a period of lying down because of distension of the
epidural plexus, and may be more persistent with intradural lesions. Over time, pain
may become more radicular, especially with involvement of lumbosacral spine.
Weakness at the time of diagnosis is present in 60-85% of patients, and sensory
deficits are slightly less common than weakness (40—90%) and patients tend to be less
aware. Bowel and bladder dysfunction tend to occur late and it is important to make
the diagnosis, where possible, before this has occurred.'*

Clinically suspected SCC must be confirmed by imaging, not only to define the
diagnosis but also to make informed decisions about treatment. SCC is an oncological
emergency and early recognition and treatment of spinal cord compression will
preserve ambulation and continence. If the patient is treated while he or she is
still ambulant, the probability of retaining the ability to walk is 89-94%.'%” If the
patient becomes paraparetic before treatment, the probability of being able to walk
again is only 39-51%, and if he or she becomes paralyzed, it decreases to 10%.'%
Emergency magnetic resonance imaging of the entire spine is needed (or CT myelo-
gram if MRI is contraindicated, but this is associated with more complications and is
not as sensitive).'!07-108

The type of treatment chosen will depend on many factors, including the site and
number of levels, whether the compression is partial or complete, fixability, duration,
performance status, and predicted survival. Treatment options are steroids plus
radiotherapy (for most patients) or steroids plus surgery and radiotherapy (for
selected patients):

106,10 .
® and pain, helps preserve
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1 Corticosteroid therapy decreases cord oedema
neurological function, and improves overall outcome after specific therapy.
Steroids are usually recommended for a short period, to be reassessed and stopped or
tailed off as appropriate after surgical decompression or the completion of
radiotherapy. Steroid treatment must be accompanied by gastro-protection. High-
dose dexamethasone (100 mg iv bolus followed by 24 mg orally four times daily for
3 days, then tapered over 10 days)'?! is probably indicated for patients with impaired
function of the spinal cord or cauda equina or with high-grade radiological lesion.
At this dose, the drug substantially increases the number of these patients who
remain ambulatory (81% compared with 63%)."' Other patients usually receive
lower-dose regimens (10 mg iv followed by 4 mg iv four times daily, then tapered

d'%” but many not improve the chance of
).

over 14 days), which are better tolerate
remaining ambulatory (57.1% compared with 57.9%
2 Radiation in conjunction with high-dose steroids is the non-invasive treatment of
choice for spinal cord compressions because of its rapid results.!'? Radiotherapy is
effective in the prevention of further tumour growth and neurological damage in
most patients; it also ameliorates the pain.'”” About 70-80% of spine metastases

(21 1t is important to follow local guidelines if considering high-dose steroids.
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from breast cancer respond to radiotherapy.''*'"? Various dose schedules have
been tried for pain relief and the reversal of compression. The most commonly
used prescriptions are 30 Gy in 10 fractions and 8 Gy as a single fraction.
Postoperative radiotherapy is generally recommended after decompression of the
spinal cord or stabilization of the spine. In cervical thoracic spine a direct
posterior field is used, giving 20 Gy in five fractions. In lumbar spine usually a
single posterior field is employed. Radiotherapy is an excellent adjuvant to surgery
and may be used as the only management in patients who are unsuitable for
surgery or when palliation is the aim.

3 Surgery decompression is indicated with a mechanical stabilisation of the
vertebral column to treat a single site of suspected involvement,'"” to treat
progression despite radiation therapy,''* or to treat vertebral instability, collapse
with bone impinging on the spinal cord, or displacement.'®” Ambulatory patients
are equally likely to remain ambulatory with radiation therapy or
laminectomy.'">™"'3 In the case of rapid-onset SCC, when surgery is indicated, the
aim should be to commence surgery within 12 hours (speed of onset bears an
important relation to response). Neurological recovery is dependent on the
rapidity of neurological decline, duration of neurological decline, and, most
importantly, neurological status before treatment. Recently, minimally invasive
surgical techniques, such kyphoplasty/ vertebroplasty and stereotactic
radiosurgery have been added to the surgeon’s armamentarium. In a recent
randomized controlled trial comparing direct decompressive surgical resection
followed by adjuvant radiation with conventional radiation alone (both groups
were treated with the same steroid protocol and both received the same total dose
radiation dose), patients treated with minimal invasive surgery retained
ambulatory and sphincter function significantly longer than patients in the
radiation group.''® Also, 56% of immobile patients in the surgical group regained
the ability to walk compared with 19% in the radiation group. This study shows,
for the first time, an undisputed advantage for surgery, where the goal is to
achieve complete spinal cord decompression, over radiation therapy, which has
been treatment of choice for the last 25 years. However, there are substantial
potential complications, which must be considered (wound infections,
cerebrospinal fluid fistulae, pneumonia, etc.).''” Management decisions should be
based on the patient’s choice, clinical assessment and good quality imaging.

Management of spinal cord compression

The importance of early diagnosis and prompt, effective treatment cannot be over-
stated in this condition.'*"'** Although it was once thought that patients with SCC
and paraplegia survived a median of 2-4 months after diagnosis it is now apparent
that a significant proportion'?" live for a year or more with difficult symptoms and
completely dependent on care; they are invisible to most oncology follow-up as
practical difficulties preclude attendance at outpatient clinics. All oncology centres
need to have policies and procedures in place to help early diagnosis and treatment in
their area.
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Key points

*

With improvements in treatment, many patients live longer with breast cancer and
develop bony metastases.

Bony metastases are a cause of significant morbidity in women with breast cancer,
having a deleterious impact on quality of life.

The most important complications are pain, hypercalcaemia, and spinal cord
compression.

A systematic approach must be used in the treatment of bone pain with regular
review of therapy and goals of care.

It is essential to diagnose spinal cord compression before neurological impairment
to prevent catastrophic complications such as paraplegia.

Bisphosphonates have had an important impact on improving quality of life for
patients with bony metastases and breast cancer.
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Chapter 10

The management of malignant
pleural effusions in breast cancer

Scott A. North, Anil A. Joy, and John R. Mackey

Introduction

Malignant pleural effusions are one of the most common problems that face women with
advanced breast cancer. Breast cancer is the second leading cause of malignant pleural
effusions. Historically, nearly 50% of women with metastatic breast cancer develop
pleural effusions at some point in their disease trajectory,' and autopsy series have
identified pleural metastases in up to 65% of women dying from breast cancer.’
Although the interval from initial breast cancer diagnosis to recognition of pleural
metastases is variable, pleural metastases are usually an indication of widespread sys-
temic disease, and pleural metastases as the only sign of recurrence is relatively rare.” The
median survival after diagnosis of pleural metastases is highly variable, but improve-
ments in systemic breast cancer therapy are now giving modest increases in the overall
duration of survival in women with metastatic breast cancer (see Chapter 1).4° None-
theless, pleural effusions remain a major problem for women with advanced breast
cancer, and effective palliation of pleural effusions can greatly improve quality of life.

Pathophysiology
The normal physiology of pleural fluid

The pleural space is the area located between the visceral pleura (the surface lining the
outside of each lung) and the parietal pleura (the surface lining the inside of the chest
wall) and is lined by mesothelial cells. This space normally contains up to 20 ml of fluid
which acts as a lubricant to facilitate the movement of the lungs and chest wall during
respiration. The composition of normal pleural fluid is similar to that of plasma, except
that the protein concentration is below 20 g/l. In the normal setting, the pleural fluid is
produced by hydrostatic pressure from the parietal pleura (with lesser amounts gener-
ated from the visceral pleura) and is reabsorbed primarily by lymphatic channels
between the mesothelial cells of the parietal pleura. The visceral pleura plays a relatively
small role in pleural fluid turnover under normal physiological conditions.”

Routes of metastasis

The routes followed by breast cancer cells metastasizing to the pleura are still a
matter of debate. Although direct tumour extension can produce pleural effusions,
the majority of pleural metastases are thought to arise from dissemination via
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haematogenous and lymphatic spread. In an overview of eight reports including
nearly 500 breast cancer patients, effusions were ipsilateral to the original breast
cancer in 62% of cases, contralateral in 25%, and bilateral in 13%.%

Mechanisms of pleural fluid accumulation

In general, effusions are directly related to serosal involvement with metastatic
deposits. Once metastases are established in the pleural surface, several processes
may contribute to the abnormal accumulation of fluid. Increased capillary vascular
permeability and leakages plays a principal role in the development of the exudative
pleural effusions typically seen with advanced breast cancer. The critical factor appears
to be vascular endothelial growth factor (VEGEF), a potent endothelial cell-specific
mitogen that promotes angiogenesis, vascular hyperpermeability, and vasodilatation
by autocrine mechanisms involving nitric oxide. In patients with malignant pleural
effusions, VEGF levels were noted to be significantly higher than those seen in
other causes of pleural effusion™'® — the cutoff of 2000 pg/ml was proposed as a
highly sensitive indicator of malignant effusion.'” VEGF levels have also been noted
to be substantially higher in haemorrhagic pleural effusions as opposed to non-
haemorrhagic effusions.'’ In in vitro and animal models of malignant pleural
effusions, strategies to antagonize the VEGF activity and its signalling pathway have
shown some success.'> Advanced breast cancer clinical trials with anti-VEGF drugs are
currently ongoing, so the efficacy of these agents on pleural effusions will soon
be known.

Additionally, pleural effusions can also occur in women with advanced breast cancer
other than directly mediated by pleural metastasis. Lymphangitic carcinomatosis of
the lungs and extensive hilar or mediastinal lymph node deposits can impair visceral
lymphatic drainage. Severe hypoalbuminaemia can occur in advanced cancer states,
which results in a subsequent decrease in vascular oncotic pressure, inducing the
formation of pleural effusions, as well.

Health-care providers must also be aware that several non-cancer-related causes of
pleural effusions also exist, making it important to document the cause of an effusion
before ascribing it to metastatic disease. Congestive heart failure, a complication of
some breast cancer therapies including anthracyclines, trastuzumab, and cardiac
radiation, can increase hydrostatic pressure and lead to pleural fluid accumulation.
Pneumonia and pulmonary emboli occur commonly in women with advanced breast
cancer, and can cause exudative non-malignant effusions. Occasionally, breast cancer
treatment itself can trigger a pleural effusion. In one clinical trial of weekly adminis-
tration of docetaxel, 20% of patients developed drug-related pleural effusions."”

Clinical presentation and diagnosis

Diagnosis and definition of the aetiology of a pleural effusion begins with a careful
history, physical examination, and analysis of the pleural fluid. Although approxi-
mately one-quarter of patients are asymptomatic at the time of diagnosis, cough is the
most common symptom. Dyspnoea on exertion is also frequent, and dyspnoea at rest
may be more marked when the patient is lying on the side contralateral to the effusion.
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Pleuritic chest pain is uncommon. Physical findings include tachycardia, decreased air
entry, and associated dullness to percussion of the affected hemithorax. Although
chest radiography will show the location and size of effusions, ultrasonography is very
useful to confirm that fluid, and not just pleural thickening and metastases, is present,
and it can reliably detect potentially coexisting pericardial effusion.

Malignant pleural effusions can occasionally be the first indication of recurrent
breast cancer. In this situation, cytological diagnosis is an essential part of manage-
ment to confirm the recurrent nature of disease. In the setting of known recurrent or
widespread metastatic breast cancer, cytological confirmation of the malignant nature
of a pleural effusion is of importance primarily to rule out other, non-malignant,
causes of the effusion.

The cornerstone of the diagnosis of malignant effusions is pleural fluid cytology —
the presence of malignant cells in the fluid is the only absolutely diagnostic test for
malignant pleural effusions. Reported positive cytology rates are variable, in part due
to variation in technique and in the populations studied. To optimize the diagnostic
yield, we recommend that at least 250 ml of pleural fluid be sent to the laboratory for
centrifugation and cytospin examination. If negative, two additional diagnostic thor-
acentesis can raise the yield to over 80% positivity.'*'>

In general, the remaining laboratory tests lack sufficient sensitivity, specificity, or
predictive accuracy to be definitive for the diagnosis of malignant pleural effusion. For
example, although the majority of malignant effusions are exudative (i.e. the pleural
fluid:serum protein ratio is greater than 0.5), up to 20% of malignant effusions are
transudative. Similarly, pleural fluid evaluation for glucose, pH, carcinoembryonic
antigen, and flow cytometry are of limited use in the initial diagnostic evaluation of
pleural effusion. However, should three thoracentesis fail to yield malignant cells or
infectious agents in an exudative effusion, pleural biopsy has been recommended and

can confirm malignancy in up to 50% of cytology-negative cases.'*'

Physical removal of malignant pleural effusions

For most patients with pleural effusions, the physical removal of fluid serves a dual
purpose of both diagnostic and therapeutic utility. In patients with asymptomatic
effusions receiving systemic therapy, observation alone is a reasonable initial approach.
The vast majority of malignant pleural effusions, however, progress and eventually
become symptomatic, with only a rare minority achieving a steady state balance of fluid
production and removal. Palliation is the goal, with relief of symptoms essential, and
this can be achieved by a variety of non-surgical and surgical interventions depending
on the clinical context and life expectancy of the patient (Fig. 10.1).

Therapeutic thoracocentesis

Needle thoracocentesis is recommended for the initial relief of dyspnoea and to obtain
diagnostic confirmation of malignancy. Caution should be employed when more than
1.5 1 is drained in one sitting or if the fluid is removed too quickly, as there is a
theoretical risk of re-expansion pulmonary oedema.'” The procedure should be
aborted, at any fluid amount, if intolerable symptoms arise (e.g. dyspnoea, cough,
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Fig. 10.1 Management of malignant pleural effusions.

or significant chest discomfort). In selected patients, such as those with short life
expectancy or severe debilitation, repeat needle thoracocentesis can be undertaken.
For all others cases, a more definitive method of fluid removal should be sought, as the
risk of recurrence after pleural aspiration alone is exceedingly high.

Intercostal tube insertion and drainage

Intercostal tube insertion is the most commonly employed and cost-effective method
of pleural fluid drainage. Similar success rates have been reported with either large
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(24-32 French) or small (10-14 French) bore tubes, with the latter offering more in
the way of comfort with no significant difference in tube blockage or effusion control
success rates. >’

A variety of sclerosing agents are available for instillation with the effectiveness
of each discussed in detail below. Prior to performing pleurodesis, pleural fluid
should be drained in a controlled fashion with demonstrated symptom relief and
full lung re-expansion documented radiologically. Full lung re-expansion brings the
visceral and parietal pleural surfaces in contact with one another and allows
the sclerosant to fuse the two surfaces, obliterating the potential space and thus
preventing reaccumulation of the malignant fluid.

In a randomized study that compared short-term versus long-term tube thoracost-
omy drainage, the standard recommendation of obtaining <150 ml/day drainage was
less important than documenting full lung re-expansion prior to tetracycline pleur-
odesis.*' Attempting pleurodesis in cases where trapped lung or bronchial obstruction
is suspected is less efficacious; however, it can be considered in cases where the patient
is poorly suited for other surgical interventions.

In the absence of excessive fluid drainage (>250 ml/day), the intercostal tube should
be removed within 12-72 h of sclerosant instillation. In cases where excessive fluid
drainage persists, repeat pleurodesis may be attempted with an alternative sclerosant.
In cases of non-reversible incomplete lung expansion, the tube may be removed as
pleurodesis is unlikely to succeed. The role of intrapleural fibrinolysis should only be
considered in cases of symptomatic multiloculated effusions resistant to simple
drainage, as the evidence for this procedure is quite limited.*>**

Indwelling catheter drainage

In certain circumstances, symptomatic recurrent malignant pleural effusions can be
effectively controlled by long-term indwelling catheter drainage. This procedure also
has the advantage of being particularly useful in cases where trapped lung is identified.
Small-bore pig-tail catheter insertion can be performed blinded or via ultrasono-
graphic guidance with demonstrated efficacy in symptomatic relief of dyspnea.**?
Specifically designed long-term tunnelled pleural catheters (e.g. Pleurx®) are a rela-
tively new treatment option, allowing patients to be treated on an outpatient basis.
With the indwelling catheter in place, the patient, trained family members, or
knowledgeable health-care providers can drain pleural effusions intermittently at
home. When compared with doxycycline pleurodesis via tube thoracostomy, the
tunnelled pleural catheter required shorter hospitalization, could be managed on an
outpatient basis, and was deemed to be cost-effective.’®*” Catheter insertion requires
specially trained personnel and appropriate follow-up facilities need to be in place
when outpatient management is considered.

Thoracoscopic management

Thoracoscopy can be performed under local, regional, or general anaesthesia and
allows for direct visualization of intrathoracic structures and biopsy of any suspicious
parietal lesions. In selected circumstances, it can also be used for therapeutic means, as
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in the case of mechanical lysis of adhesions in multiloculated malignant pleural
effusions. Talc poudrage and chest tube insertion for pleurodesis can also be per-
formed effectively in this manner.

Thoracotomy approach

Thoracotomy is occasionally required in the management of refractory recurrent
malignant pleural effusions. Pleural abrasion, with or without parietal pleurectomy,
can be performed via formal thoracotomy or via video assisted thoracic surgery
(VATS). Pleurectomy involves the physical removal of the parietal pleura, along
with any associated disease from the chest wall. As an invasive procedure it carries
an increased risk of morbidity (e.g. haemorrhage and infection), in addition to
operative mortality.”>*® These potential risks emphasize the importance of careful
patient selection if this aggressive approach is undertaken.

Pleuroperitoneal shunt

Pleuroperitoneal shunting can be attempted in those individuals with intractable,
recurrent pleural effusions who are unable to tolerate a large surgical procedure. The
shunt is a valved chamber which is inserted across the diaphragm, with fenestrated
pleural and peritoneal catheters attached at either end. The device can be inserted via
thoracoscopy or a thoracotomy approach. The malignant fluid flows from the pleural
space to the peritoneal cavity, either via pressure gradient or via manual pumping.
Effective control of malignant pleural effusions in cases of trapped lung can also be
achieved.’®! The device should not be inserted in cases where multiple loculations
are identified, if known empyema is present, or if the patient is unable to manually
pump the apparatus for whatever reason.

Pharmacological management of malignant effusions

Pharmacological management of malignant pleural effusions in the breast cancer
patient can consist of systemic management of the cancer, local treatment of
the effusion itself, or a combination of both. Treatment decisions are guided by the
severity and rapidity of onset of the effusion, prior exposure of the patient to
antineoplastic therapy, and the patient’s performance status.

Systemic anticancer treatment

Because malignant pleural effusions are typically due to the presence of breast cancer
in the pleural space, systemic anticancer therapy can result in regression of the tumour
and resolution of the effusion. Breast cancer is frequently responsive to both chemo-
therapy and hormonal treatment, the details of which are beyond the scope of this
review. Systemic management alone is typically employed in patients with small
volume effusions who are minimally symptomatic. Since pleural metastases are
seldom the only site of metastatic disease, chemotherapy or hormonal therapy is
generally indicated for the overall management of metastatic disease in addition to the
pleural effusion.
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Local pharmacological management

Local pharmacological management of a pleural effusion consists of complete drain-
age of the pleural fluid, usually by chest tube insertion, and instillation of various
agents into the pleural space in the hope that they will cause a sclerosing reaction that
obliterates the pleural space, thus preventing fluid reaccumulation. The efficacy of
these agents tends to be dependent on maximal drainage of the pleural fluid in order
to ensure good contact of the sclerosant with the pleural surface and to avoid dilution
of the drug being used. Agents commonly instilled into the pleural space to induce
sclerosis include chemotherapeutic agents, antibiotics, steroids, and talc.

Chemotherapeutic agents

Chemotherapy instillation into the pleural space is performed with the intent that
there will be both an antineoplastic effect from the agent being used and that the agent
will act as a sclerosant, inciting intense pleural irritation. Several chemotherapeutic
agents have been tried, including mechlorethamine, cisplatin, cytarabine, mitoxan-
trone,’* and bleomycin. In general, trials have been performed in patients with diverse
malignancies, and results restricted to breast-cancer-related effusions are not
reported. Of the chemotherapeutic agents, bleomycin has been most widely studied
and compared to other agents. In one series, 69% of patients had no recurrence of
their pleural effusion 30 days after bleomycin instillation following complete drainage
of their effusion via chest tube.”> This compares favourably with other sclerosing
agents and is superior to other chemotherapeutic agents that have been used for
effusion management. The major drawbacks to bleomycin are related to the systemic
inflammatory response that may be seen, such as fever, chills, and local pain after
instillation, and drug acquisition cost.* In addition, there are concerns about drug
absorption and toxicity from the chemotherapy itself, as well as safe handling of the
cytotoxic agent. Several studies have compared bleomycin to talc pleurodesis and have
found talc to be either equivalent or superior to bleomycin.***® This has led to a
preference to use talc and, thus, bleomycin instillation is rarely performed.

Antibiotics

The two most widely studied agents in this class are tetracycline and doxycycline.
Complete response rates to tetracycline use range from 15-69% in various series.
Several studies have compared bleomycin (considered to be the best chemotherapeu-
tic sclerosing agent) to tetracycline.”® ** In all of these, tetracycline was either equiva-
lent or inferior to bleomycin with respect to effusion control at 30 days post-
treatment, as well as median time to reaccumulation of the effusion. When compared
to talc pleurodesis, tetracycline is an inferior agent (see below). Tetracycline has also
been criticized as it usually requires multiple instillations, which extends hospitaliza-
tion and thus drives up health-care costs. Since the early 1990s a formulation suitable
for intrapleural use has not been commercially available in many countries.
Doxycycline has also been compared to bleomycin in controlling malignant effu-
sions. In one randomized study, 23/29 (79%) patients instilled with doxycycline
had not recurred by the 30 day mark, a result not statistically different from bleomy-
cin-treated patients."® Doxycycline used in combination with Corynebacterium
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parvum has also demonstrated response rates of around 75%.*' Major drawbacks
to doxycycline are that, again, many patients require repeated instillations, which
prolongs hospitalization. In addition, 50% of patients develop pain and fever
post instillation.

Talc

Talc instillation causes an intense pleuritis and is believed by many to be the best
sclerosant available for management of malignant pleural effusions, with complete
response rates as high as 90%. Unlike antibiotics or antineoplastic agents, talc is not
cleared form the pleural space and this may contribute to its effectiveness.

It is felt that uniform distribution of talc over the entire pleural surface is important
in obtaining a good result. This has led to various methods of instilling the talc,
including the creation of a talc slurry that is instilled via a chest tube at bedside as well
as video-assisted thoracoscopy done under general anaesthesia with insufflation of dry
powder. Patients with malignant effusions often have poor performance status and
compromised lung function, making general anaesthesia and extensive operative
procedures undesirable. A randomized study was undertaken to determine if either
of these techniques was more effective.*” It was found that talc slurry was equally
effective to direct insufflation of talc during thoracoscopy in achieving complete
effusion control. This has led to bedside talc slurry instillation as the preferred method
of administering this agent.

Talc has been compared to chemotherapeutic agents, most commonly bleomycin,
in terms of effusion control. In one study, 90% of patients treated with talc via bedside
thoracostomy had complete resolution of their effusion as compared to 79% of
bleomycin-treated patients, a statistically significant result.>* This result was con-
firmed by another group of investigators who demonstrated 89% of patients treated
with a talc slurry as compared to 70% of bleomycin-treated patients achieved com-
plete response.’® Talc is also considerably less expensive than bleomycin and has fewer
problems related to chest pain or systemic reactions after instillation.

When compared to tetracycline, talc also demonstrates favourable results. In one
randomized trial of talc insufflation vs. either bleomycin or tetracycline instillation,
only 33% of tetracycline-treated patients had effusion control at 30 days compared to
97% of talc-treated patients.”®

Based on the best current available literature, talc appears to be the preferred agent
to instill into the pleural space to effect a pleurodesis. It is safe to administer at the
bedside as a talc slurry after chest tube drainage of the effusion and is highly effective
in achieving pleurodesis, doing so on average in 90% of treated patients. It is also a
very cost effective agent compared to other readily available sclerosants and is well
tolerated by patients with low rates of pain (5-10%) and systemic febrile reactions
(15-20%).

Glucocorticosteroids

Several investigators have examined the role of steroid instillation for the management
of malignant effusions such as pleural effusion and malignant ascites. Mackey et al.
demonstrated that steroid instillation after therapeutic paracentesis delayed time to
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recurrence of the ascites and improved patient self-reported quality of life.*’ Bartal
performed a small phase II non-randomized trial of intrapleural steroid instillation in
breast cancer patients after therapeutic thoracentesis.** In that study, 6/10 patients
had symptomatic benefit and 3/10 patients had complete resolution of their effusion.
A randomized phase III study comparing instillation of methylprednisolone acetate
versus placebo post-thoracentesis was performed by North et al. to confirm these
results.*” Sixty-seven patients were enrolled on study, of which 65% were breast cancer
patients. The results showed that there was no improvement in quality of life or time
to recurrence of pleural effusions for steroid-treated patients as compared to those
receiving placebo injections. Thus, steroid instillation should not be considered a
useful strategy to manage these patients.

Conclusion

Malignant pleural effusion is a common and serious complication of advanced breast
cancer. Although responsive to a variety of pharmacological therapies and surgical
interventions, appropriately selecting treatments to palliate the accompanying cough
and dyspnoea requires good clinical judgement. Therapeutic choices based on the
patient’s symptoms, performance status, and degree of prior exposure to systemic
therapies for breast cancer are most likely to minimize hospitalization time, improve-
ment of symptoms, and preserve quality of life.
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