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   Foreword   

 Progress in cancer research, prevention, diagnosis, and treatment during the four 
decades since the passage of the National Cancer Act of 1971 has been truly remark-
able. These advances have made it possible for increasing numbers of people to 
survive long after a cancer diagnosis. It is estimated that there are now around 12 
million cancer survivors in the United States alone and more than 25 million world-
wide (Ltekruse et al. 2010; International Agency for Research on Cancer 2008). 
Although this is cause for celebration, much remains to be done. We are still losing 
too many lives to this disease, and progress on certain types of cancer has been 
frustratingly slow. In addition, it is becoming clear that surviving cancer brings with 
it a whole new set of challenges for these individuals. 

 In 2003, the President’s Cancer Panel heard testimony from more than 200 cancer 
survivors and caregivers, who described the diffi culties involved in living beyond can-
cer treatment. At that time, there was little recognition of the challenges faced by 
cancer survivors in trying to reestablish productive lives. The report of the President’s 
Cancer Panel (2004), “Living Beyond Cancer: Finding a New Balance,” attempted to 
describe the sense of abandonment experienced by people who had completed their 
treatment but now needed a different type of assistance to restore order to their lives. 
It was clear that information regarding treatments received, follow-up plans, and 
potential late effects of treatment were not available to most patients; needs for psy-
chological support and fi nancial and legal counseling were not being met; and recogni-
tion that life after cancer was dramatically different from life before cancer was lacking 
in the medical community. These fi ndings were reiterated and amplifi ed in an Institute 
of Medicine report in 2006, entitled, “From Cancer Patient to Cancer Survivor: Lost in 
Transition” (Committee on Cancer Survivorship 2010). Both reports made it clear that 
the end of cancer treatment did not signify the end of the needs of and challenges for 
cancer survivors. These fi ndings indicated that it was time for a shift in focus from 
curing the disease to caring for the patient through and beyond the disease. 

 It is very rewarding to see that cancer care is beginning to be viewed as a con-
tinuum from prevention to survivorship care, and that cancer survivorship is emerg-
ing as an important aspect of the care of cancer patients. This is evident from the 
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creation of the Offi ce of Cancer Survivorship by the National Cancer Institute in 
1996 and in the work of the Lance Armstrong Foundation, which in 2005 created 
the LIVESTRONG Centers of Excellence Survivorship Network, which seeks to 
offer “information, care, and services to cancer survivors, their family members, 
and health care providers” (LIVESTRONG 2011). It is also evident from the work 
presented in this volume, which describes the MD Anderson experience and models 
for delivering care and services to cancer survivors. As described here, the needs of 
patients and models of care may differ depending on the age of the patient at the 
time of treatment, the type of cancer, the treatment received, and the individual cir-
cumstances of each person. Nonetheless, there are common elements to address, 
regardless of these differences, such as the needs for surveillance for disease recur-
rence, screening for second primary cancers, education regarding potential late 
effects of treatment, and access to psychosocial counseling. This book provides an 
excellent guide to addressing these issues and should be of assistance to community 
oncologists and physicians and their staffs, all of whom must deal with the ever 
increasing population of cancer survivors. This is extremely important, because the 
vast majority of cancer patients are treated in the community, not at comprehensive 
cancer centers, and long-term follow-up of cancer patients is also largely the prov-
ince of these health care providers. In my view, this book is important because it 
will help to disseminate models for the care of cancer survivors to the larger medical 
community outside the academic medical centers and because it represents a major 
step forward in helping people live productive lives after cancer treatment. 

 Margaret L. Kripke, PhD 
 Vivian L. Smith Chair and Professor of Immunology, Emerita 

 The University of Texas MD Anderson Cancer Center 
 Member, President’s Cancer Panel 

 Member, LIVESTRONG Centers of Excellence Network Steering Committee 
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        The latter part of the twentieth century brought forth many new discoveries and 
 innovations in cancer therapeutics, diagnostics, and prevention that signifi cantly 
improved the management of cancer. Together, these new strategies for treatment, 
detection, and prevention of cancer have led to a progressive decline in cancer- 
related mortality over the past three decades. This has in turn led to an increasing 
number of individuals who have completed their cancer treatment and are consid-
ered long-term survivors. The number of cancer survivors in the United States is 
now estimated to be nearly 13 million (approximately 4% of the population), and 
the number is continually growing. 

 In 2006, the Institute of Medicine published a report entitled  From Cancer 
Patient to Cancer Survivor: Lost in Transition  (Hewitt et al.  2006 ). This report 
revealed that once patients had completed treatment for their malignancy and had 
become long-term survivors, the quality and oversight of their health care radically 
diminished. In a sense, they were lost in the shuffl e of transitioning from one clini-
cal provider to another. To resolve this problem, the report called for a national 
movement, among both those who deliver cancer care to patients and those who set 
national policy, to increase access to care for cancer survivors, facilitate cancer 
survivors’ transition to community physicians, and increase research funding to 
address the health concerns of cancer survivors. Five of the report’s ten recom-
mendations, with specifi c strategic areas of focus, were addressed to cancer care 
providers:

    1.    Increase awareness and delivery of survivorship care.   
   2.    Provide a survivorship care plan upon completion of treatment (i.e., a detailed 

treatment summary and follow-up plan).   
   3.    Practice evidence-based medicine (i.e., apply evidence when available or seek 

evidence when none is available).   
   4.    Develop and monitor quality-of-care measures.   
   5.    Design educational programs for health care providers to address the health 

care needs of survivors. 

    Chapter 1   
 Introduction 

             Maria     Alma     Rodriguez     
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 The remaining fi ve recommendations were addressed to law-making bodies of 
 government and research agencies (i.e., National Cancer Institute and Agency for 
Healthcare Research and Quality):   

   6.    Eliminate employment discrimination against cancer survivors.   
   7.    Ensure that cancer survivors have access to affordable and adequate insurance.   
   8.    Support the Centers for Disease Control and Prevention comprehensive cancer 

control plans for survivors.   
   9.    Support demonstration projects for survivorship care.   
   10.    Increase funding for survivorship research.    

  In response to this report, our institution created a task force in 2006 to perform 
an internal analysis of what we were doing at that time for survivor care planning. 
At the recommendation of the task force, a steering committee was created, charged 
with developing a strategic plan to implement a comprehensive survivorship pro-
gram encompassing clinical, research, educational, and outreach plans: in essence, 
to address the full spectrum of services related to cancer survivorship. 

 This book is one of the elements of our strategic plan for education of health care 
professionals, at multiple levels and of various disciplines. A more recently updated 
set of recommendations by a workgroup of the Institute of Medicine includes a call 
for survivorship care that is coordinated and team-based (Levit et al.  2013 ). In this 
book, we describe our multidisciplinary care models that align with this recommen-
dation. We hope to share with you our experience as providers of oncology-centered 
care in a long-standing specialty facility. Over the past 70 years, our institution has 
served nearly 900,000 patients across the cancer care continuum. We hope to pro-
vide meaningful information to help you manage the care of patients who have lived 
with and through cancer treatment, and to help address another recommendation of 
the workgroup: to build a workforce with competence in survivorship care. 

 To help you navigate the information in the book, we have divided the book 
into fi ve major sections. The fi rst section is focused on  clinical care delivery , includ-
ing models of survivorship care and methods for integrating these models into com-
munity care. 

 The second section is  disease-focused , with each chapter addressing indicated 
treatment(s) for specifi c malignant disorders and the overall consequences of those 
treatments. A common misconception among the general public is that cancer is a 
single disease; in fact, biologically, each malignancy category is a unique illness. 
For example, acute leukemia of myeloid origin is not the same disease as acute 
leukemia of lymphoid origin. Over the past few decades we have learned a great 
deal about the complex biologic and genetic variations of each malignancy, which 
can lead to differences even within a common histologic diagnosis. For example, 
within the category of adenocarcinoma of the breast, further subcategories of breast 
adenocarcinoma are defi ned on the basis of unique genetic characteristics. 
Furthermore, the treatment for one subcategory of malignancy may differ from 
treatments for other malignancies fi tting into different subcategories within the 
same overall category of malignancy. Hence, the downstream consequences or toxic 
effects of treatment are widely disparate depending on the specifi c disease type and 
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its relevant treatment. This section will include clinical practice algorithms 
 developed for specifi c disease categories. In addition to the printed versions in this 
book, the reader may access the full content of our algorithms online:   http://www.
mdanderson.org/education-and-research/resources-for-professionals/clinical-tools-
and- resources/practice-algorithms/index.html    . 

 The third section is devoted to  cancer prevention and early detection strategies . 
Survivors of one malignancy unfortunately may be at risk for other malignancies, 
depending on a host of risk factors. This section of the book reviews the ways in 
which genetics and environment infl uence such risks, as well as current evidence for 
lifestyle changes that may decrease risks of malignancy and recommendations for 
cancer screening and early detection. 

 The fourth section is focused on  organs and systems , with each chapter address-
ing complications of treatment that may occur in specifi c organs or systems. These 
chapters also discuss the ways in which certain illnesses or comorbid conditions 
can predispose the patient to toxic events related to treatment. The cardiovascular 
system, for example, is affected in various ways by different treatment modalities. 
In turn, illnesses of the cardiovascular system may limit or inhibit the use of cer-
tain therapeutic modalities for cancer. Some organ system concerns may be unique 
to young individuals. Fertility, for example, is very important in treatment plan-
ning and follow-up for patients who are in their reproductive years. Toxic events in 
the central nervous system, on the other hand, are more common and serious in 
elderly individuals who may be predisposed to them because of, for example, 
underlying hypertension or diabetes. This section is meant to be complementary to 
the second section, with a more detailed and focused description of toxic effects in 
each organ or system and the relationship between these toxic effects and other 
health conditions. 

 The fi fth section is devoted to  psychosocial health and recovery , as well as 
integrative medicine strategies for recovery of well-being. Survivors of cancer 
unfortunately suffer from not only physical side effects of their illness and treatment, 
but also emotional and spiritual traumas. In addition, survivors are at risk of losing 
their employment, health insurance, relationships, and social support networks. 
Divorce and unemployment are common downstream events in the lives of indi-
viduals who develop malignancies. The economic, social, and legal diffi culties 
many patients face are addressed in this section. 

 As the lifespan of the population in the United States has lengthened, the 
number of individuals who develop malignancies has grown and will continue to 
grow. At the same time, cancer treatment strategies have become more successful, 
in turn leading to increased survival durations. Thus, the number of long-term 
cancer survivors is anticipated to increase as well. We therefore recognize that we 
must facilitate and participate actively in the transition of the cancer patient to 
community health care providers. One way to start this process is to share our 
experience with cancer care with others. We hope that this book will serve as an 
informational reference and resource for you in your practice, and that it will help 
you as you deliver care that addresses the physical and emotional health needs of 
cancer survivors.    

1 Introduction

http://www.mdanderson.org/education-and-research/resources-for-professionals/clinical-tools-and-resources/practice-algorithms/index.html
http://www.mdanderson.org/education-and-research/resources-for-professionals/clinical-tools-and-resources/practice-algorithms/index.html
http://www.mdanderson.org/education-and-research/resources-for-professionals/clinical-tools-and-resources/practice-algorithms/index.html


4

   Suggested Readings 

    Hewitt M, Greenfi eld S, Stovall E, eds.  From Cancer Patient to Cancer Survivor: Lost in Transition . 
Washington, DC: Institute of Medicine and National Research Council of the National 
Academies (The National Academies Press); 2006  

    Levit L, Balogh E, Nass S, Gang PA, eds. Delivering high-quality cancer care: charting a new 
course for a system in crisis. Washington, DC: Institute of Medicine and National Research 
Council of the National Academics (The National Academics Press); 2013.    

M.A. Rodriguez



   Part I 
   Clinical Care Delivery        



7L.E. Foxhall, M.A. Rodriguez (eds.), Advances in Cancer Survivorship Management, 
MD Anderson Cancer Care Series, DOI 10.1007/978-1-4939-0986-5_2,
© The University of Texas M.D. Anderson Cancer Center 2015

    Chapter 2   
 Models of Survivorship Care 

                Maria     Alma     Rodriguez       and     Frances     Zandstra    

Contents

 Introduction: The Cancer Problem .................................................................... 8
 From Cancer Patient to Cancer Survivor .......................................................... 9
 Surviving Cancer............................................................................................... 10
 Phases of Survivorship ...................................................................................... 11
 The Uniqueness of Survivors ............................................................................ 12
 Survivor Risk Stratifi cation ............................................................................... 13

 Tier 1 ............................................................................................................  13
 Tier 2 ............................................................................................................  13
 Tier 3 ............................................................................................................  14

 Stratifi cation of Health Care Needs on the Basis of Risk ................................. 14
 Tier 1 Patients ...............................................................................................  14
 Tier 2 Patients ...............................................................................................  15
 Tier 3 Patients ...............................................................................................  15

 A Model of Multidisciplinary Oncology .......................................................... 16
 Multidisciplinary Survivorship Care ................................................................. 17
 Process of Team Development .......................................................................... 18
 Patients’ Point of View ..................................................................................... 20
 Passport Plan for Health .................................................................................... 20
 Value in Care Delivery ...................................................................................... 22
 Survivorship Research ...................................................................................... 23
Suggested Readings .......................................................................................... 24



8

         Chapter Overview   The offi cial defi nition of a cancer survivor encompasses 
those experiencing the entire trajectory of cancer care, including diagnosis, 
treatment, and beyond treatment. For each of these three phases, survivors have 
different health care needs. A report issued in 2005 by the Institute of Medicine, 
entitled “From Cancer Patient to Cancer Survivor: Lost in Transition,” brought 
to light the problems that many cancer survivors face once they are past the 
phase of cancer treatment. Survivors reported they struggled to fi nd health care 
services and providers in their communities to address their persistent or late-
emerging health problems that were secondary to their former cancer diagnosis 
or effects of treatment. This chapter will describe the process within our institu-
tion for developing a multidisciplinary care delivery model, as well as the com-
ponents of care in the model. The domains of health care that address known and 
anticipated “after cancer” health care needs of survivors are as follows: surveil-
lance for possible late recurrence of the primary cancer; screening and early 
detection, as well as prevention, of additional primary cancers; monitoring for 
and management of persistent or late effects of treatment; and psychosocial 
health. Communication between the primary oncology teams and community 
physicians is very important for continuity of care. It is recommended that a 
summary document be prepared as a care plan for each survivor, detailing the 
following: type of treatments received; residual and possible future late effects 
or complications; indicated evaluations for health maintenance; and cancer 
surveillance/screening.  

    Introduction: The Cancer Problem 

 The most current Surveillance Epidemiology and End Results (SEER) projections 
indicate high lifetime cancer risks for both men and women: 1 in 2 for men and 1 in 
3 for women (Howlader    et al.  2011 ). The malignancies for which both men and 
women are most at risk originate in organs infl uenced by sex hormones: prostrate 
carcinoma is the most common cancer in men and breast cancer is the most  common 
cancer in women (Table  2.1 ). The second most common malignancy is lung cancer, 
followed by colorectal cancer, in both men and women. These four malignancies 
(“the big four”) constitute the highest solid tumor burden in the US population. 
Among hematologic malignancies, lymphomas are the most common, ranking 
 seventh in frequency for both men and women.

   Why is cancer survivorship a big concern? Paradoxically, while the total num-
ber of cancer-related deaths has increased, so has the number of cancer survi-
vors. A great deal of progress has been made in the treatment of malignant 
diseases. Among the big four cancers (prostrate, breast, colorectal, and lung car-
cinomas), the only disease for which signifi cant survival progress has not been 
made is carcinoma of the lung and bronchus. For the other three malignancies, 
5-year survival rates have been increasing since the 1970s (Table  2.2 ; American 
Cancer Society  2012 ).
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       From Cancer Patient to Cancer Survivor 

 The SEER survival data show that among long-term cancer survivors (those living 
5 years or longer beyond the date of their cancer diagnosis), 60% are older than 
64 years and approximately 40% are in the working adult age bracket (20–64 years), 
or those in their productive years of life who are concerned about maintaining 
employment. It is projected that within the next 40 years the population of long- 
term cancer survivors aged 65 years or older will double compared with today’s 

   Table 2.1    Cancers occurring most often in men and women in the United States in 2012 a    

 Men (848,170 cases); 
cancer lifetime risk: 1 in 2 

 Women (790,740 cases); 
cancer lifetime risk: 1 in 3 

 Cancer site  Percentage of cases  Cancer site  Percentage of cases 

 Prostate  29  Breast  29 
 Lung and bronchus  14  Lung and bronchus  14 
 Colon and rectum  9  Colon and rectum  9 
 Urinary bladder  7  Uterine corpus  6 
 Melanoma (skin)  5  Thyroid  5 
 Kidney and renal, 

pelvic 
 5  Melanoma (skin)  4 

 Non-Hodgkin 
lymphoma 

 4  Non-Hodgkin lymphoma  4 

 Leukemia  3  Kidney and renal, pelvic  3 
 Oral cavity  3  Ovary  3 
 Pancreas  3  Pancreas  3 
 All other sites  19  All other sites  23 

  Source: American Cancer Society ( 2012 ) 
  a Excludes basal and squamous cell skin cancers and in situ carcinomas except urinary bladder  

   Table 2.2    Five-year relative overall survival rates a  (%) in the United States, 1975–2007   

 Site  1975–1977  1984–1986  1999–2007 

 All sites  50  54  68 
 Breast (women only)  75  79  90 
 Colon  52  59  66 
 Leukemia  35  42  55 
 Lung and bronchus  13  13  16 
 Melanoma  82  87  93 
 Non-Hodgkin lymphoma  48  53  69 
 Ovary  37  40  45 
 Pancreas  3  3  6 
 Prostate  69  76  100 
 Rectum  49  57  69 
 Urinary bladder  74  78  81 

  Source: Howlader et al. ( 2011 ) 
  a Based on follow-up of patients through 2007  
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numbers. This is very important because a higher frequency of concurrent illness 
occurs among survivors aged 65 years or older than among other age groups, and 
this can signifi cantly infl uence both the management of cancer and the long-term 
complications of treatment. Therefore, managing the concurrent health problems of 
cancer patients and survivors is equally as important as managing the cancer itself. 

 Patients who reach long-term survivorship status can be well and reintegrate into 
a normal life. Unfortunately, many cancer survivors do not recover their health and 
do not receive adequate health care. The Institute of Medicine published a compre-
hensive assessment of the status of cancer survivors in the United States in 2005. 
This assessment noted that a signifi cant proportion of survivors suffered from 
chronic, long-term physical, social, or emotional distress. The study, entitled  From 
Cancer Patient to Cancer Survivor :  Lost in Transition , found that a critical issue for 
many patients was limited access to health care and lack of coordination of their 
health care once the cancer treatment and intermediate surveillance was concluded 
(Hewitt et al.  2006 ). The study made several recommendations for health care 
providers, as well as for policy-makers and government bodies, to improve the care 
of survivors. A more recent updated report emphasizes ten additional recommenda-
tions (Levit et al.  2013 ). One of these recommendations is that care must be coordi-
nated and integrate multidisciplinary expertise. At our own institution, we have 
developed a multidisciplinary care delivery model that incorporates the  elements of 
care outlined in this chapter.  

    Surviving Cancer 

 The development of chemotherapeutic regimens as primary or adjunctive treatment 
for various cancers evolved rapidly in the 1960s and 1970s, as did the application 
and awareness of early cancer screening. In 1986, the founders of National Coalition 
for Cancer Survivorship set out to establish an organization that would change the 
phrase “cancer victim” to “cancer survivor.” To this end, the National Coalition for 
Cancer Survivorship crafted the defi nition of a survivor: from the time of diagnosis 
and for the balance of life. By the early 1990s, there was evidence of a sustained 
increase in the number of persons diagnosed with cancer who were living 5 years or 
longer beyond their diagnosis (Fig.  2.1 ). In 1996, the National Cancer Institute 
established an Offi ce of Cancer Survivorship (OCS) in response to this trend, as 
well as in response to the concern that knowledge about the health of cancer survi-
vors and the long-term effects of cancer treatment was signifi cantly lacking. The 
OCS’s fi rst challenge was answering the question: who is a cancer survivor? 
The OCS adapted the National Coalition for Cancer Survivorship’s defi nition of a 
survivor: “An individual is considered a cancer survivor from the time of diagnosis 
through the balance of his or her life” (National Cancer Institute  2012 ). OCS also 
expanded that defi nition to include the family and primary caregivers of the patient, 
because they all are infl uenced by the experience of cancer. Given the OCS’s very 
broad defi nition of who is a cancer survivor, when we speak of survivors’ health 
care needs we are speaking of a large and changing landscape; the cancer survivor’s 
journey today can cover a long chronologic trajectory.

M.A. Rodriguez and F. Zandstra
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       Phases of Survivorship 

 The health care needs of cancer survivors, then, do not remain the same in later phases 
of survivorship as they were in the early phases of survivorship. The concept of “sea-
sons of survival” was described in 1985 by Fitzhugh Mullan in an article in which he 
described his personal experience as a physician and a cancer survivor (Mullan  1985 ). 
Dr. Mullan described three principally different cancer survival phases, distinct from 
each other both on an experiential level and from a clinical perspective. 

 The  acute phase  begins with the diagnosis of cancer and includes testing for and 
treatment of the malignancy. Clinical care at this point is principally oncologic 
(i.e., administered by surgical, radiation, and medical oncologists), with a focus on 
eradication of the malignancy and management of any acute complications of treat-
ment. From the patient’s perspective, the primary experience is one of illness, 
 treatment side effects, anxiety about the treatment, and fear of the cancer, as well as 
hope of reaching a remission. 

 The  intermediate phase  of survivorship begins upon reaching remission or 
 concluding the primary treatment. This phase could include maintenance treatment 
or consolidation therapies for some patients. For example, in some stages of 
Hodgkin lymphoma, a primary treatment with chemotherapy could be followed by 
a course of radiation. Another example is breast cancer, which in many cases 
requires primary treatment with a combination of chemotherapy, radiation, and sur-
gery, followed by hormonal maintenance for several years. In the intermediate 
phase of survivorship, the primary focus is watchful monitoring with examinations 
and appropriate studies to determine whether an early relapse will occur. Patients 
often experience anxiety and fear of recurrence, and recovery from the acute phase 
of treatment may be prolonged. 
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  Fig. 2.1    Estimated number of cancer survivors in the United States between 1971 and 2012 
(Source: American Cancer Society  2012 )       
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 The  long - term phase  of survivorship, according to Dr. Mullan, begins when the 
period of highest risk for recurrence of the disease has passed and patients are con-
sidered well from that episode of cancer. The focus of clinical care in long-term 
survivorship should turn to maintenance of health, management of latent complica-
tions of the cancer treatment, reduction of risks of second malignancies, and cancer 
screening as appropriate. Since 1985, however, a new category of long-term survi-
vorship has also emerged, in which patients live with chronic active cancer in a 
smoldering phase or with intermittent periods of remission broken by expected con-
tinual relapses that may need to be treated repeatedly. In today’s reality, these 
patients are also long-term survivors. The goals of clinical care for these patients are 
the same as for cancer-free survivors, but in addition they must maintain very close 
surveillance and undergo intermittent treatment for their primary cancer as 
 appropriate, repeating their trajectory through the earlier phases of survivorship at 
intermittent times. 

 Medical and psychosocial concerns therefore differ in each phase of survivor-
ship, because patients’ experiences and medical management objectives differ in 
each phase. The acute phase is obviously focused on effective cancer treatment and 
medical management of the side effects of the treatment, whether physical or psy-
chological or both. In the intermediate phase, the principal concerns are monitoring 
for disease recurrence, allowing the patient to rehabilitate and recover from side 
effects, and managing fear and anxiety about recurrence. In the long-term phase, the 
main concerns are monitoring for long-term side effects of treatment and prevention 
and early diagnosis of possible subsequent malignancies. During the long-term 
phase, patients face issues of social and psychological health, reassessment of rela-
tionships, and spiritual and self-image crises. Equally important are pragmatic con-
cerns about the economic consequences of survivorship. Employment discrimination 
is a reality for some cancer survivors, as is loss of health insurance. Cancer as a 
precondition excludes some patients from coverage or may exclude them from 
 subsequent insurance coverage, especially if they change employment. These are 
serious and real concerns that will hopefully be addressed in the future by the newly 
formulated health care law.  

    The Uniqueness of Survivors 

 The most common cancer diagnoses among long-term survivors are breast,  prostate, 
and colorectal cancer, followed by gynecologic malignancies and hematologic 
 cancers. The groups of survivors affected by each of these diseases are distinct in 
terms of their medical care needs and the consequences of their treatment. These 
diseases require different therapeutic approaches: different possible surgical 
 interventions, different possible radiation port sites and doses, and very different 
families of chemotherapeutic agents that in turn have different side effects. In addi-
tion, inherent biological differences within each of these malignancies may 
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infl uence the risk of late recurrences or other second malignancies. Lastly, the 
 anticipated or potential side effects in both the short and the long term are unique to 
each initial presentation by stage and organ site within each disease category. 
Therefore, although some health concerns can be generalized to apply to all long-
term survivors, each survivor’s diagnosis and treatment combination results in 
 specifi c long- term potential risks and complications.  

    Survivor Risk Stratifi cation 

 We conducted a survey of the oncology specialists in our institution (surgical, 
 radiation, and medical oncologists) and asked them to describe the health care ser-
vices that their long-term survivor patients would need. The consensus was that, on 
the basis of the factors described above that make different groups unique, not all 
survivors need the same level of care because they are not all at the same risk of 
relapse or secondary consequences of their treatment. The 3-tiered model of risk 
stratifi cation that was proposed is simple, based on broad treatment risk categories 
and inherent cancer recurrence risks. 

    Tier 1 

 These patients have a very low risk of complications from their treatment and a low 
risk of relapse. This category includes patients presenting with localized malignan-
cies that may require only surgical resection that results in minimal secondary phys-
iologic deformities, and these patients have a high probability of cure from that 
intervention (for example, patients with localized noninvasive colorectal adenocar-
cinomas that require only localized bowel resection).  

    Tier 2 

 This category includes patients whose malignancies must be treated intensively 
with multimodal therapy to achieve a favorable outcome. These patients are often 
exposed to radiation or chemotherapy in addition to surgery. They may experience 
signifi cant organ- or system-specifi c complications during treatment or may be at 
risk for second late malignancies, latent specifi c organ dysfunction, or other 
unknown consequences that may remain a concern for the rest of their lives. Tier 2 
patients constitute a large group of individuals (the majority of the long-term 
survivors at our institution, for example, are in this risk group).  

2 Models of Survivorship Care
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    Tier 3 

 Patients in this category have a malignancy with a high risk of relapse or have chronic 
cancer. They may have active indolent or controlled disease or they may undergo 
dose-intense treatment, such as a stem cell transplantation or other uniquely toxic 
therapy, that has known or expected long-term active secondary negative effects.   

    Stratifi cation of Health Care Needs on the Basis of Risk 

 The components of health care needed by persons who have survived cancer are 
therefore quite varied in their complexity, cutting across various specialties and 
encompassing several domains. The primary concern for survivors when they have 
their yearly examination is whether their primary cancer has recurred. This requires 
surveillance studies and careful physical examination. Secondly, survivors are at 
risk for and fear developing other cancers. Early cancer screening, as appropriate 
for their age, prior diagnoses, and other risk factors, is therefore a second important 
component of their care. An additional health care need is cancer prevention and 
counseling for lifestyle changes to prevent cancer, as well as risk assessment in 
certain populations for whom genetic counseling may be appropriate. Side effect 
management, including health maintenance and observation of vital organ function, 
is important particularly for those who may have already suffered from toxic effects 
in vital organs or are vulnerable to specifi c latent toxicities related to the treatment 
they received. Lastly, quality of life and social health issues are important to address 
to help the patients maintain healthy relationships with their families, communities, 
and employers, and to help restore functionality in their lives. 

 However, the categories of medical care and psychosocial support services that 
long-term survivors may need can also be stratifi ed by the risk categories noted 
above. The continuum of multidisciplinary care according to risk tiers is dia-
grammed in Fig.  2.2  and can be summarized as follows.

      Tier 1 Patients 

 Care should focus on cancer prevention and, when appropriate, psychosocial sup-
port. Patients may be anxious about the possibility of getting a second cancer, which 
can be addressed by encouragement to maintain a healthy lifestyle and conscien-
tiously follow the recommended cancer screening guidelines.  

M.A. Rodriguez and F. Zandstra
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    Tier 2 Patients 

 Patients may require support across the full spectrum of health care, including psy-
chosocial support, if they suffer from chronic fatigue or ongoing organ dysfunction 
secondary to treatment toxicity. These patients may also require support from 
internists or other specialists for treatment- related late or persistent side effects; 
cancer prevention and screening; management of comorbid conditions to ameliorate 
risks of organ dysfunction; and, in many cases, ongoing oncologic surveillance 
because of the long-term risk of secondary malignancies.  

    Tier 3 Patients 

 For the rest of their lives, patients in this category need to be monitored for recur-
rence or new malignancies, as well as for persistent or latent consequences of the 
treatment itself. These patients remain under the care of their oncologist but also 
require the care of an internist to monitor their overall health and manage complica-
tions. In addition, cancer prevention, secondary cancer screening, and psychosocial 
support remain important and necessary throughout the rest of their lives.   

Prevention

Internal
medicine

Oncology

Psychosocial
support/
symptom
management

Tier 1: Very low risk of complications or relapse

Tier 2: Patients with complications/risk of treatment or
           second malignancies

Tier 3: High of relapse; active indolent/controlled disease; intensive
           chemotherapy/radiation/SCT with high risk of sequelae

  Fig. 2.2    Continuum of care for each risk tier ( SCT  indicates stem cell transplantation)       
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    A Model of Multidisciplinary Oncology 

 In 1997, a new model was implemented across all of the ambulatory clinics at MD 
Anderson, intended to deliver on-site, real-time multidisciplinary care. A key prin-
ciple of the multidisciplinary care centers (MCCs) is that they are patient-centered, 
tailored to the patient’s specifi c illness. A team approach to patient care is used, with 
on-site participation by all key oncology specialists (surgical, radiation, and medi-
cal oncologists), and a partnership is formed within the team from different levels of 
providers, including physicians, mid-level providers, nurses, trainees, and adminis-
trative support staff. These individuals are all integral members of the patient’s pri-
mary team (Fig.  2.3 ). Treatment planning integrates the recommendations of each 
of the essential treatment specialist groups. Furthermore, decisions are made at the 
point of service, as the patient comes to the clinic.

   There are several benefi ts with this care delivery system. First, expertise encom-
passing all of the major oncologic specialties is focused around a specifi c disease or 
disease category. Second, having all specialists centrally located in one site decreases 
the time and energy that patients previously spent coordinating appointments in 
various centers. Third, timely on-site interaction, discussion, and planning of care 
among the clinicians can expedite the initiation of appropriate therapy. The proxim-
ity of all of the necessary specialists also facilitates collaboration in clinical research 
protocols across the specialties. Finally, the patients have a “home” they identify as 
their resource base. 

 Each MCC also integrates care from specialists in supportive care disciplines, 
such as social services, patient advocacy, and nutrition. In addition, MCCs have 
access to and coordinate consultations as needed with specialists in areas that reside 
outside of the MCC’s disease focus, such as physical medicine and rehabilitation 
and diagnostic services. Within each of these MCCs, we integrate not only clinical 
service, but also research programs, both clinical and translational, that require the 
coordination and participation of specialists in multiple disciplines. In addition, 

Surgical
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Medical
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Clinical &
research nurse

Nutritionist

Social
worker
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providers

Rehabilitation

Trainees

Patient
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Radiation
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Patient’s
core team

  Fig. 2.3    Multidisciplinary 
care center model used at MD 
Anderson       
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medical fellows, residents, and other clinical trainees such as physician assistant 
students and residents rotate through the MCCs to learn about the management of 
specifi c malignant disorders in that setting. Hence, this model also serves as a 
focused experience and teaching resource for clinical trainees. 

 The MCC model encompasses multiple levels of service and patient care objec-
tives. It has served very well, in our experience, to meet the needs of cancer care 
planning during the acute and intermediate phases of survivorship. We have applied 
this model across all of the major malignancy categories. For example, the onco-
logic care of all patients with breast cancer resides in one location, the Nellie 
B. Connally Breast Center. Similarly, the Leukemia Center has a specifi c disease 
focus, and all patients undergoing treatment for leukemia are cared for in this 
center. 

 Given the success of the MCC model for care delivery during the fi rst two stages 
of survivorship, we have chosen to extend the application of this model into long- 
term survivorship. However, the unique clinical needs of long-term survivors are 
not necessarily focused on oncologic care, but rather on reintegration to wellness. 
The patient’s clinical team therefore changes from principal oncologic specialists 
(surgeons, radiation oncologists, and medical oncologists) to specialists in cancer 
prevention, psychosocial issues, and internal medicine, with the continued engage-
ment of oncologists as appropriate depending on the risk tier level of the patient.  

    Multidisciplinary Survivorship Care 

 We have launched a pilot program (Fig.  2.4 ), similar to the MCCs, to test models of 
multidisciplinary long-term survivor care, which are specifi c to each malignancy. 
We designed a process road map to defi ne the scope of the project and defi ned basic 
core principles of the project.

   The fi rst principle is that survivorship requires tiers of care based on the tiered- 
risk model described above. The second principle is that the amount of time between 
diagnosis and long-term survivor status varies by disease type, risk of recurrence, 
treatment duration, and surveillance guidelines. Although we acknowledge that the 
endpoint of 5 years of survival beyond the cancer diagnosis (used in the SEER data-
base) is very valid, some patients may be appropriately transitioned to the long-term 
survivor clinic in less than 5 years if their risk of recurrence is low. Determination 
of the tiers of care and appropriate time to transition to long-term survivor care for 
each disease must be defi ned by the disease experts (i.e., the clinicians in each 
MCC) who are most qualifi ed to identify the risk factors that are relevant to the 
disease they treat. A third principle is that an adequate infrastructure to deliver care 
must be provided, and this needs to be based on metrics to better understand practi-
cal logistic limitations and the populations being served. Lastly, a fourth key prin-
ciple is that the integration of research into the framework of long-term survivor 
care is as important for survivorship care as it is for acute cancer care.  
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    Process of Team Development 

 The process of developing each pilot clinic began with engagement of the clinical 
leadership of each MCC. A steering team was formed that included leaders from the 
corresponding MCC, and these steering teams led the clinical development process. 
Each steering team fi rst defi ned criteria of eligibility for patients to transition to the 
long-term survivorship clinic. To assist the clinicians in this process, we performed 
an extensive literature review of late effects specifi c to that disease and its treatment, 
so that fi nal recommendations were evidence-based as much as possible. The rec-
ommendations for care were outlined in clinical practice algorithms, which were 
standardized across all diseases to address four key domains or categories of care: 
(1) surveillance of the primary malignancy, (2) cancer prevention and early screen-
ing, (3) management of secondary effects of treatment, and (4) psychosocial func-
tioning. For each disease category, however, the content within these domains varied 
as appropriate to that disease. The algorithm framework is illustrated in Fig.  2.5 . 
The algorithms that appear at the end of the chapters throughout this book follow 
this general framework.

   Each team identifi ed its own multidisciplinary partners. For example, in the pilot 
Gynecologic Oncology Survivorship Clinic, sex counselors and bone health experts 
were deemed necessary team members. The multidisciplinary partners then worked 
together to design the practice algorithms and a transitional plan to address health 
care needs (which we called a “passport”; see below), as well as patient educational 
materials relevant to their own disease discipline. Although these processes occurred 

Survivorship model

Research:
Data systems,
including clinical
metrics

Multidisciplinary
clinical model:
Tiers of care;
eligibility and
guidelines; clinical
outcomes

Operations
infrastructure:
Staffing;
utilization/finance
metrics; space;
IS support

Leadership education communication

  Fig. 2.4    Important aspects of 
the multidisciplinary 
survivorship care model used 
at MD Anderson ( IS  indicates 
information services)       
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in tandem, or in close sequence, a signifi cant amount of time and dedicated support 
staff was required to help the team stay on task and moving toward the goal and to 
maintain engagement of the clinicians.  

    Patients’ Point of View 

 We received support for the overall concept of multidisciplinary care from patients 
through a series of surveys and focus groups conducted at the beginning of the pro-
cess. Patients stated that they wanted to have their oncologists direct their survivor-
ship care. However, if the patients’ oncologists considered them well enough to go 
to the survivorship clinic, they were willing to be transitioned to other providers as 
long as this care remained close to the oncologist or was in some way linked to the 
primary MCC. The patients did not want the oncologists to lose track of information 
pertinent to their care. 

 Patients also told us that they were delighted to have a single place to go to 
address their side effects of treatment and cancer surveillance and early detection 
tests at the same time, because many of them did not have adequate and consistent 
cancer screening and testing available in their communities. Patients who lived far 
from our institution (defi ned as those living more than approximately 200 miles 
away) told us they still wanted us to direct their long-term survivorship care by 
advising their community physicians about appropriate follow-up evaluations. This 
feedback aligned with our design of the “passport” document.  

    Passport Plan for Health 

 Some patients stated that they would feel abandoned if they were denied long-term 
follow-up at our facility, whereas others felt that the burden of travel was too much 
for them to continue coming to our institution for life. Physicians in the community 
told us that they also feel frustrated if they cannot get timely support or advice on 
management of patients who have survived cancer. Addressing the expectations of 
both the patients and the primary care providers is therefore a challenge, and we 
acknowledged the need to create possible solutions to the problem as the population 
of survivors grows larger. The Passport Plan for Health document was designed to 
be one such solution (Fig.  2.6 ). It is a summary of each individual patient’s cancer 
treatment history, and it includes known and anticipated complications that the 
patient might experience. The document is HIPAA compliant; patients and their 
primary care physicians at this time can access this information through a password- 
protected website.

   The Passport Plan for Health also lists for the community physician recommen-
dations for testing and possible consultations that we consider indicated. 
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Recommendations must be tailored to the patient’s specifi c malignancy and treatment, 
including the risk tier. For tier 1 patients, prevention and cancer screening care can 
usually be done most conveniently in the patient’s community. For tier 2 patients, on 
the other hand, we generally recommend continued follow-up at our institution, if at 
all possible, for monitoring the late consequences of treatment. If this is not 
feasible, the primary care physician can be advised on the appropriate monitoring 
indicated. Tier 3 patients, on the other hand, must continue to be monitored in 
our clinics.  

    Value in Care Delivery 

 Looming large in our future is health care reform, which purports to follow princi-
ples of value-based health care delivery. The concept of value-based health care 
delivery has been postulated by Michael Porter and Elizabeth Teisburg in their 
book,  Redefi ning Health Care :  Creating Value - based Competition on Results  
( 2006 ). The premise is that compensation for health care is currently based on quan-
tity (of tests or exams) but should be based on the value derived by the patients. 
Porter and Teisburg defi ne value as health  outcomes  divided by the  cost  of deliver-
ing care. Hence if the outcomes of care delivery by system “A” are superior to those 
of system “B” but the costs are the same in both systems, then the value of system 
“A” is higher. Porter and Teisburg propose that to maximize value, care delivery 
must be organized around medical conditions. Medical conditions in turn are 
defi ned as interrelated circumstances that must be addressed in an integrated way by 
multiple specialists and units of service. Systems of care are designed to include all 
units that address the full cycle of that medical condition. This is intended to opti-
mize the use of expertise for that medical condition in a timely and effi cient process. 
Cancer is an example of a medical condition with a long cycle of care, from early 
detection to long-term survival. 

 The value-based model also identifi es a  hierarchy of health care outcomes , with 
the most important (fi rst tier) outcomes being survival and recovery. In cancer care, 
recovery equates to complete remission. The second tier in the hierarchy of out-
comes as it relates to cancer is time to recovery or return to normal activities, and 
the third tier is sustainability of health. In cancer care, we and others have focused 
on diagnosis, treatment, and surveillance for recurrence, and these three steps have 
always been the key delivery elements in the care models that we have built. 
However, we must acknowledge that beyond these steps lies long-term survivor-
ship, and that patients will face other health problems besides cancer recurrence, 
including latent side effects of treatment and exacerbation of other health condi-
tions. Sustainability of health is very important for the patients who have survived 
the acute treatment of their cancer and remain free of their primary cancer.  
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  Fig. 2.7    Cancer research focus at MD Anderson       

    Survivorship Research 

 Research should also be an integral part of the cycle of cancer care delivery; 
research should optimize the effi ciency of research efforts and serve all levels of 
the cancer cycle: prevention and early detection, treatment, surveillance, and 
survivorship. Epidemiology, genetics, molecular genetics, and clinical studies on 
treatment- related morbidities and the impact of comorbidities on outcomes are all 
important research topics that are relevant from cancer diagnosis to long-term 
survivorship (Fig.  2.7 ).

   Because many curative strategies have been developed for childhood malignan-
cies, the concept of monitoring pediatric cancer survivors for the long term has been 
in existence for several decades. As a result, there is a signifi cant body of data on 
the long-term outcomes of childhood cancer therapies, and these data have led to 
signifi cant changes in the treatment intervention phase of the cancer care cycle. For 
example, treatment protocols for childhood lymphoma and leukemia have evolved 
signifi cantly toward elimination of radiation to prevent cognitive and neurologic 
developmental toxic effects, as well as musculoskeletal developmental toxic effects. 
Treatment regimens also have been progressively altered to prevent other late 
effects of treatment that infl uence normalcy and quality of life, such as sterility. 
A great deal of research has been done regarding fertility preservation or conservation 
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in pediatric cancer patients (Lee et al.  2006 ). More recently, attention has been 
focused on the early detection and prevention of breast cancer in girls and young 
women treated with radiation to the mediastinum, as well as the use of magnetic 
resonance imaging as a surveillance tool rather than standard mammography for 
secondary breast cancers (Aisenburg et al.  1997 ). Hence, signifi cant changes have 
been made to the treatment strategies for childhood cancer as a consequence of 
long-term survivorship research. The same level of focus on long-term survivorship 
outcomes in adults has not yet taken place, but we hope to change that. 

        Suggested Readings 

   Adler NE, Page AEK.  Cancer Care for the Whole Patient: Meeting Psychosocial Health Needs . 
Washington, DC: National Academy Press; 2008.  

    Aisenberg AC, Finklestein DM, Doppke KP, et al. High-risk of breast carcinoma after irradiation 
of young women with Hodgkin’s disease.  Cancer  1997;79:1203–1210.  

     American Cancer Society. Cancer facts & fi gures 2012.   http://www.cancer.org/research/cancer-
factsfi gures/cancerfactsfi gures/cancer-facts-fi gures-2012    . Accessed February 14, 2012.  

 Key Practice Points 

•     Both cancer survivors whose highest risk of cancer recurrence has passed 
and those living with chronic active disease are considered to be in the 
long-term survivorship phase.  

•   Survivors’ needs vary in terms of medical care and consequences of their 
treatment depending on the malignancy they have survived.  

•   The multidisciplinary care model is an effective way to meet the needs of 
cancer care planning for patients who have entered the long-term phase of 
survivorship.  

•   The essential components of care in the long-term phase of survivorship 
are surveillance of the primary malignancy, management of latent compli-
cations of cancer treatment, reduction of risks for second malignancies 
(including cancer screening), assessment of psychosocial functioning, and 
coordination of care with the survivor’s community providers to ensure 
that all of the survivor’s health needs are addressed.  

•   Systematically developed evidence-based clinical practice algorithms 
serve as an important tool to identify and manage late effects of cancer 
and its treatment and can be accessed at the following site:   http://www.
mdanderson.org/education-and-research/resources-for-professionals/ 
clinical-tools-and-resources/practice-algorithms/index.html    .  

•   The Passport Plan for Health survivorship care plan follows the recommen-
dations of the clinical practice algorithms, informing both the survivor and 
clinicians involved in the care of the survivor about potential or actual latent 
treatment effects, signs and symptoms to report and recommended follow-
up plans for surveillance, and cancer screening and health promotion.    
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         Chapter Overview   The number of cancer survivors in the United States continues 
to grow and is approaching 14 million. Cancer survivorship care varies by disease 
type, but the primary components of care include surveillance for recurrence, 
screening for second primary cancers, and primary prevention involving lifestyle 
interventions and improving psychosocial functioning. The goal of survivorship 
care is to maximize disease-free survival while maintaining optimal quality of life. 
Optimal care can be provided by primary care physicians in addition to cancer spe-
cialists; however, delivery of high-quality care for cancer survivors can be hindered 
by poor coordination of care, limitations in knowledge and skills related to survivor-
ship care, gaps in evidence-based recommendations for prevention and other areas 
of survivorship care beyond the fi rst few years, and communication issues. 
Coordination of care and communication may be improved by the use of a “survi-
vorship care plan” document that provides a concise summary of the patient’s treat-
ment and a plan for follow-up care. In addition, variations across ethnic groups in 
the impact of cancer during the survivorship phase of care have been documented in 
several areas of study, and cultural, social, and ethnic considerations are  important 
factors in delivering optimal care to cancer survivors.  

    Chapter 3   
 Community Care Integration 

             Lewis     E.     Foxhall     
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    Number of Cancer Survivors Increasing 

 The number of cancer survivors has grown steadily from 3.0 million in 1971 to 13.7 
million in 2012. As the US population ages and the major risk factors of tobacco 
exposure and obesity persist, the growth trend is expected to continue. In addition, 
the effectiveness of cancer treatment has improved dramatically as the products of 
research and better understanding of disease processes have broadened the arma-
mentarium of oncologists. With improvements in treatment, prevention, and early 
detection, almost two-thirds of cancer patients are living 5 years or longer after 
diagnosis. Thus, the number of cancer survivors in primary care as well as in 
community- based oncology practices will continue to increase. 

 Despite the progress that has been made, many cancer survivors are not taking 
advantage of evidence-based strategies that can maximize the duration and quality 
of life after completion of active treatment. Several barriers to the delivery of 
high- quality care for cancer survivors were highlighted in the Institute of Medicine 
report,  From Cancer Patient to Cancer Survivor :  Lost in Transition  (Committee on 
Cancer Survivorship  2005 ). These include poor coordination of care, limitations in 
knowledge and skills related to survivorship care, gaps in evidence-based recom-
mendations for prevention and other areas of survivor care beyond the fi rst few 
years, and challenges related to communication issues. Communication barriers 
center especially on management of handoffs between cancer treatment specialists 
and primary care physicians. To highlight this problem area, the Institute of 
Medicine report is subtitled  Lost in Transition . 

 Gaining a thorough understanding of the history of the patient’s cancer experi-
ence, working together as a coordinated medical team, sharing information among 
members of the team, and including the patient in a central way in the decision- 
making process are strategies that can promote the best outcomes for patients. 
Improving the clinical care of cancer survivors brings the promise of maximizing 
the benefi ts of cancer treatment and potentially gaining the longest possible survival 
duration after diagnosis while optimizing quality of life for each survivor.  

    Roles of Physicians and Other Health Professionals 
in Survivorship Care 

 The roles and responsibilities of physicians and other health care professionals 
 during the patient’s long-term survivorship phase, after active treatment is com-
pleted, may and often do change. The survivor population is heterogeneous in terms 
of risk of recurrence and potential complications from treatment. Patients who are 
free of any evidence of disease after the initial follow-up period and at low risk for 
recurrence can successfully receive care in the primary care setting alone. Some 
patients will experience persistent long-term side effects or eventually develop late-
onset effects of treatment. However, many of these patients can also receive the 
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majority of their care in the primary care setting alone or in collaboration with oncol-
ogists or other specialists. Those who are at high risk for recurrence, have persistent 
but stable disease, or have substantial treatment-related or other comorbidities 
should receive follow-up care in a center specializing in care for high-risk patients. 

 Long-term follow-up care of cancer survivors can be successfully delivered by 
oncology specialists or by primary care physicians. Several studies have demon-
strated the interest and effectiveness of primary care physicians in this role (Earle 
 2006 ). Other studies showed no differences in outcome for patients with commonly 
occurring cancers whether they received care from primary care physicians or can-
cer specialists. However, primary care physicians have expressed concern about 
their limited level of training and a perceived lack of adequate offi ce time related to 
survivorship care, and some have noted problems communicating with oncologists. 
In addition, oncologists fi nd it diffi cult to relinquish care of patients with whom 
they have had long, nurturing relationships. 

 Multiple models of delivery of survivorship care services have been described 
and are being implemented (Committee on Cancer Survivorship  2005 ). Continued 
follow-up care by the oncology specialists that delivered the patient’s initial treat-
ment is common. Oncologists and patients have a high level of trust and familiarity 
that has made this approach desirable for many patients. Survivors have expressed 
expectations that oncologists have the best training and skills to provide surveillance 
for recurrence. Primary care physicians are also willing to take the lead in providing 
follow-up care and are cited by patients as being able to provide better screening for 
second primary cancers and delivery of primary preventive services than other types 
of physicians. However, some patients express concern about primary care physi-
cians’ expertise and about whether they have adequate time to address the full range 
of issues that may arise during follow-up care. This discordance may contribute to a 
failure in delivery of active follow-up care for cancer survivors. Patients may be 
hesitant to seek the additional services they need from another clinician. Further 
discordance is found between opinions of primary care physicians and oncologists 
concerning their respective knowledge, skills, and practices (Potosky et al.  2011 ). 

 A cancer survivor’s medical needs may change as the clinical course evolves 
over time. Some patients will remain disease-free after treatment but others will 
develop recurrence of the initial cancer. A second primary cancer may be diagnosed 
and require treatment. The patient may struggle with persistent adverse effects of 
treatment or complications may develop some time after treatment and require addi-
tional management interventions. Psychosocial functioning can be impaired owing 
to the impact of the disease process on the patient or caregivers and family mem-
bers. In these various scenarios, patient and physician expectations for survivorship 
care vary and may at times be discordant. Open discussion of the patient’s concerns 
and the delivery of anticipatory guidance are important at the various junctures in 
the patient’s cancer journey. Clear, proactive communication can result in better 
alignment of expectations and enhance the likelihood that the patient will receive 
recommended care in a patient-centered fashion. More research is needed in the 
techniques and different models of delivering survivorship care and in teaching 
effective communication skills related to patient preferences and cultural contexts. 
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 Projected shortages in the medical workforce raise concern for the advancement 
of quality cancer survivorship care. Although the number of survivors is continuing 
to grow, concerns have also been voiced concerning the projected shortage of both 
oncologists and primary care physicians.  

    Risk Assessment and Risk Reduction 

 Risk assessment and personalized risk reduction interventions through primary and 
secondary prevention strategies are an important adjunct to surveillance for recur-
rence of disease in cancer survivors. In addition to implementing active behavioral 
interventions to reduce major risk factors, survivors must increase screening for 
second primary cancers because second primary cancers are a substantial propor-
tion of all newly diagnosed cancers (Vogle  2006 ). 

 Cancer survivors more often make positive than negative health-related behav-
ioral changes after completion of treatment. Young patients who have attained post-
secondary education, have survived several years since the diagnosis, and have 
expressed spiritual well-being and fear of recurrence are most likely to act in a posi-
tive fashion (Hawkins et al.  2010 ). However, young patients who are young at diag-
nosis are also more likely to make negative behavioral changes. In addition, 
increased risk of negative behavioral change is associated with Hispanic origin, 
African-American origin, non-married status, and reduced self-perceived state of 
physical and emotional health (Hawkins et al.  2010 ). 

 Regardless of the type of clinician delivering the follow-up care, the primary and 
secondary preventive services must be delivered effectively and all clinicians should 
be involved in the patient’s care. In addition, the patient should understand who is 
responsible for assuring that the patient is receiving the recommended preventive 
services. In addition to receiving information about the recommended surveillance 
measures for recurrent cancer, the patient should understand areas of health risk and 
be given anticipatory guidance regarding risk reduction strategies. Additional guid-
ance should be given regarding management of long-term and late complications of 
treatment, as well as psychosocial functioning. Preventive or follow-up services are 
missed as a result of poor communication between multiple physicians who may 
have differing understandings of each other’s roles (Earle and Neville  2004 ). 
Research is needed to elucidate the relationship between the clinical setting used and 
the optimal delivery of preventive services to and clinical outcomes of survivors.  

    Coordination of Care for Survivors 

 Coordination of medical service delivery among health care professionals and 
patients, their families, and caregivers is a critical component of providing optimal 
clinical preventive services to cancer survivors, as highlighted in the Institute of 
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Medicine report (Committee on Cancer Survivorship  2005 ). Conversely, fragmenta-
tion of care and lack of coordination lead to suboptimal quality of care (Earle and 
Neville  2004 ). Integration of care for cancer survivors into the practice of primary 
care physicians and coordination of care among primary care physicians, oncolo-
gists, and other specialty clinicians is a key aspect of successful delivery of preven-
tive and treatment services for survivors. The transition from active treatment to 
survivorship is an important process that appears to benefi t greatly from active coor-
dination among service providers and clear communication between patients and 
health care professionals. Patients with cancer may be cared for by a variety of 
specialists during the active treatment phase of their disease. The primary care phy-
sician may also continue to see the patient during active treatment, but more fre-
quently cancer specialists have the lead responsibility during this phase of the 
disease process. 

 Coordination of care and communication may be improved by the use of a “sur-
vivorship care plan” document that provides a concise summary of the course of the 
patient’s disease and treatment and a plan for follow-up care, including surveillance 
and preventive interventions. This is an important recommendation from the Institute 
of Medicine survivorship report (Committee on Cancer Survivorship  2005 ). This 
care plan document is recommended to be used with each cancer survivor. 

 The survivorship care plan document is intended to serve as a summary of the 
patient’s cancer experience that includes the treatments completed and any adverse 
effects encountered. Importantly, it should also describe a follow-up care plan that 
includes surveillance for recurrence of the primary cancer, screening for second 
primary cancers, preventive services, counseling and immunizations related to gen-
eral risks to the patient’s health, identifi cation and management of long-term persis-
tent adverse effects of the cancer or its treatment, and interventions to support 
psychosocial functioning. The document should also provide direction to the patient 
as to which clinician will deliver the various services and interventions needed. 
Communication between members of the health care team and a focus centered on 
the patient should lead to a better understanding of the services that are recom-
mended, the schedule for delivery, and the source of care that will be provided. 

 The survivorship care plan is a resource that is needed but frequently missing 
from many patients’ records. Both those who have provided active treatment and 
those who will provide long-term follow-up care should understand their respective 
roles in managing care for cancer survivors. The patient should also be involved in 
a proactive fashion and needs to understand the plan and the benefi ts of follow-up, 
as well as the roles of the health care team members involved in providing that care. 
Although little evidence currently suggests that regular use of this document will 
result in improved outcomes for survivors, the Institute of Medicine suggests that 
use of such a document has “face validity” and should be used until there is evi-
dence to the contrary. 

 Several versions of care plans have been developed and placed in use, including 
web-based versions. Locating and abstracting the data necessary to complete a care 
summary and plan can be time-consuming, and these tasks are not usually covered by 
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health insurance plans. Additionally, the time needed to explain the plan to survivors 
is not a covered benefi t in most health care plans. This may be perceived as a burden 
by clinicians and serve as a barrier to use.  

    Communication Skills 

 Communication among health care professionals related to management of patients 
is a practice behavior that both primary care and specialty physicians think they do 
well. However, both primary care and specialty physicians have been shown to have 
opportunities for improvement in this practice (O’Malley and Reschovsky  2011 ). 
Clinicians demonstrate critical elements of communication, including careful lis-
tening, providing clear explanations, giving enough time to patients, and behaving 
respectfully only 60% of the time. Patients report unmet needs for cancer informa-
tion across many areas of survivorship. In addition to treatment-related concerns, 
patients have reported information needs in the areas of health promotion, long- 
term treatment effects, and interpersonal and psychological problems. 
Communication skills, especially those targeting the most diffi cult management 
issues in survivorship, are critical tools for all clinicians. Addressing the diffi cult 
transitions of recurrence, diagnosis of a second primary cancer, and end-of-life care 
are often areas of communication that create anxiety and discomfort for clinicians 
as well as patients. Resources providing focused training in these areas are available 
and may be used to improve the quality of communication in these challenging situ-
ations. In addition, research regarding the effects of the quality of communication 
among the members of the medical team on the patient is needed. 

 Medical and nursing school curricula and postgraduate training traditionally 
have not included core knowledge elements related to cancer survivorship care that 
clinicians need. Although the core knowledge elements have been described, curri-
cula delivering this knowledge have only recently been developed. Additionally, 
training on competencies important to optimal survivorship management may not 
have been provided through traditional graduate medical education programs in 
oncology or primary care. Continuing medical education programs for clinicians 
who have completed training only recently began to address issues in survivorship 
care. A substantial proportion of primary care physicians have expressed a need for 
more information on guidelines and decision aids and community resources for 
survivorship care. Appreciation has increased among cancer specialists and primary 
care physicians of the value of obtaining education related to clinical and supportive 
services. Although barriers exist, it is critical that clinicians begin to address 
 attitudinal issues and knowledge gaps and improve their skills related to survivor-
ship care delivery. 

 Understanding the patient’s cancer treatment history, communicating with other 
physicians in the care team to develop a plan for follow-up care, and actively engag-
ing the patient and caregivers may seem like a straightforward approach, but this is 
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often not accomplished. Patients may feel confused about which steps to take to 
maintain optimal health and well-being, and health care professionals are respon-
sible for helping them in this continuing phase of care. Some literature suggests that 
cancer survivors are at risk of not receiving even routine preventive services on par 
with the most vulnerable populations, including the elderly and those with one or 
more chronic condition (Earle and Neville  2004 ). Cancer survivors need particular 
attention to ensure that they receive recommended preventive services as well as 
management of other chronic conditions.  

    Cultural, Social, and Racial and Ethnic Considerations 
in Survivorship Care 

 Improved knowledge of the etiology and molecular biology of cancer has led to 
substantial improvements in the effectiveness of treatment. Reduced use of tobacco 
and increased use of early detection interventions have produced a decline in mor-
tality rates of about 20% overall over the last 20 years. However, these declines in 
mortality rates have not been shared equally among all populations (Partridge 
 2011 ). Disparities in cancer-related outcomes related to sociodemographic and edu-
cational differences have been documented in national studies. Health inequities 
persist across substantial portions of the US population (Centers for Disease Control 
and Prevention  2011 ). 

 Disparities have also been demonstrated among cancer survivors. Cancer patients 
with a low socioeconomic status are diagnosed at later stages, are less likely to 
receive effective treatment, and have higher all-cause mortality rates than patients 
with a high socioeconomic status. This pattern has been demonstrated in patients 
with breast, colorectal, and prostate cancer. Limited access to screening and early 
detection among patients with low socioeconomic status, especially in those with 
breast and colorectal cancer, is a likely contributor to the diagnosis occurring at a 
later stage. Limited access to clinical preventive services in areas not related to can-
cer may also increase all-cause mortality rates. Lack of health insurance or inade-
quate insurance may hinder access to timely and effective treatment. 

 Delays in diagnosis and treatment vary somewhat by ethnic group. In patients 
with breast and cervical cancer, women of Hispanic origin were shown to experi-
ence delays in diagnosis more commonly than women of other origins, and African- 
American women were shown to have greater likelihood of experiencing delays in 
treatment than were white and Asian women. Signifi cant proportions of cancer sur-
vivors fi nd the cost of care to be a barrier and forgo medical and dental care, mental 
health care, and medications. More than two million US cancer survivors did not 
receive needed services because of costs, according to a study based on the National 
Health Interview Survey that was conducted between 2003 and 2006 (Weaver et al. 
 2010 ). Because the number of uninsured individuals has risen, this number may be 
higher today. 
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 Cancer survivors generally are more likely to have fair to poor health, limited 
functioning, psychological distress, and high body mass indexes than the general 
population. No differences have been observed between cancer survivors and the 
general population related to physical activity, tobacco use, or alcohol use. However, 
estimates of health status and the presence of risk factors related to behaviors among 
cancer survivors vary across ethnic groups. For example, African-American survi-
vors are more likely to rate themselves as having fair or poor health status compared 
with white survivors. Clinicians should be aware of these disparities and consider 
interventions to address the adverse health behaviors in vulnerable survivor 
populations. 

 Opportunities to address health disparities are limited by current levels of partici-
pation in survivorship programs by diverse and vulnerable populations. Tailoring 
interventions to diverse demographic and cultural groups is needed to improve 
delivery of survivorship care to these groups and to reduce outcome gaps in priority 
populations. Tobacco use, for example, remains a risk for cancer survivors. After 
declining for several years, the prevalence of cigarette smoking has stabilized. 
Smoking rates are higher among cancer survivors aged 40 years or older than among 
non-cancer populations of the same age. Smoking is more common in survivors of 
cervical cancer and melanoma than in survivors of other cancers. Smoking cessa-
tion programs targeting these groups should be prioritized. 

 Variations across ethnic groups in the impact of cancer during the survivorship 
phase of care have been documented in several areas of study. Colorectal cancer 
presents a greater burden to African-American compared with white populations in 
the United States. Whites are more likely to be screened for colorectal cancer than 
are African-Americans. Better understanding of the basis of these differences is 
needed to direct more effective interventions. In patients with cervical cancer, 
Hispanic women have better outcomes than white women, despite the fact that 
Hispanic women generally have lower socioeconomic status levels. Variations in 
comorbid conditions, social support, religion, and culture may affect this paradoxical 
relationship. African-American women with cervical cancer have higher mortality 
rates and appear to be treated with surgery less frequently than white and Hispanic 
women. A study of the prevalence of persistent symptoms in patients with breast 
cancer at least 3 months after completion of treatment showed that Hispanic women 
reported more symptoms than did white and African-American women. The most 
common symptoms were related to depression, treatment-related fatigue and 
myalgia, hormonal disturbances, and pain. 

 Information needs of minority survivors should be considered. Information 
regarding cancer support groups, long-term effects of treatment, and the experi-
ences of other patients with cancer were the three most commonly reported needs in 
a study of Massachusetts cancer survivors. Survivors who were African-American, 
had low income levels, or had poor physical or mental health experienced greater 
diffi culty obtaining needed information than did other groups. Similarly, fi ndings 
from an analysis of HINTS data revealed that almost 40% of respondents rated the 
quality of information they received as fair or poor (Arora et al.  2008 ). 
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 Cultural and linguistic barriers, as well as barriers related to access to care, have 
also been reported as creating information challenges for Hispanic women. These 
barriers appeared to be mitigated by a searching mechanism involving support net-
works (Sorensen et al.  2009 ). Another study of primarily Spanish-speaking survi-
vors revealed concerns related to the risk of feeling worse if they had more 
information, along with a fatalistic attitude that compounded diffi culties in fi nding 
information in their preferred language (Davis et al.  2009 ). A larger study identifi ed 
information needs related to tests and treatment, health promotion, side effects of 
treatment, and symptoms and issues related to interpersonal and emotional prob-
lems. Survivors who were young at the time of diagnosis and minority patients 
experienced greater diffi culty obtaining needed information than did other demo-
graphic groups. Most respondents indicated needs related to health maintenance 
(Beckjord et al.  2008 ). The survivorship care plan described above may be a useful 
tool to facilitate dissemination of this information to these cancer survivors. 

 Key Practice Points 

•     The goal of survivorship care is to maximize disease-free survival while 
maintaining optimal quality of life.  

•   Primary components of survivorship management include surveillance for 
recurrence, screening for second primary cancers, and primary prevention 
involving lifestyle interventions and improving psychosocial functioning.  

•   Several barriers to the delivery of high-quality care for cancer survivors 
include poor coordination of care, limitations in knowledge and skills 
related to survivorship care, gaps in evidence-based recommendations for 
prevention and other areas of survivorship care beyond the fi rst few years, 
and communication issues.  

•   Coordination of care and communication may be improved by the use of 
treatment summary and survivorship care plan documents that provide a 
concise summary of the patient’s treatment and a plan for follow-up care.  

•   Variations across ethnic groups in the impact of cancer during the survivor-
ship phase of care have been documented in several areas of study. Cultural, 
social, and ethnic considerations are important factors in delivering  optimal 
care to cancer survivors.    
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         Chapter Overview   Advances in therapies over the past four decades have improved 
overall survival for children and adolescents with cancer. Currently, 80% of patients 
diagnosed with cancer before the age of 20 years will survive beyond 5 years from 
diagnosis. Improved outcomes have resulted in a growing population of adult survi-
vors of childhood cancer. Survival of childhood cancer comes at the price of lifelong 
chronic health issues in at least 62% of survivors. Radiation therapy, especially at 
a young age, carries the highest risk of late adverse outcomes. Radiation therapy 
has been associated with an increased risk for late premature mortality, subsequent 
neoplasms, obesity, and pulmonary, cardiac, and thyroid dysfunction, as well as an 
increased overall risk for chronic health conditions. Surgery and chemotherapy also 
increase the risk for chronic health conditions such as cardiomyopathy, osteoporo-
sis, renal dysfunction, hearing loss, pulmonary dysfunction, and liver dysfunction. 
Although many survivors are satisfi ed with their quality of life, long-term follow-
up for all adult survivors of childhood cancer is recommended to screen for sec-
ond malignancies and late effects of therapy, make appropriate referrals for care of 
treatment- related health conditions, and provide psychosocial support and advice. 
This chapter will discuss the practices and recommendations for care of adult survi-
vors in the Childhood Cancer Survivor Clinic at MD Anderson.  

    Introduction 

 Substantial improvements in treatment effectiveness for childhood cancers have 
resulted in cure or increased survival times for this population. Current estimates are 
that 80% of all patients diagnosed with cancer before the age of 20 years will be 
cured. As a consequence of both improved survival rates and increasing incidence 
of childhood cancer, the number of long-term survivors of childhood cancer in the 
United States is rapidly increasing. An estimated 320,000 or more childhood cancer 
survivors are living in the United States, and at least 75% of these survivors are now 
adults. Of these, 24% have survived more than 30 years (Mariotto et al.  2009 ). 

 These individuals are living long enough to demonstrate the human costs of cure 
(Diller et al.  2009 ). Short- and long-term side effects of treatment are common and 
have the potential to adversely affect the survivor’s future physical, cognitive, and 
psychosocial health. Some problems, such as cognitive defi cits from cranial radia-
tion therapy, are apparent within 3–5 years after completion of therapy. However, 
other problems occur after long latencies. For example, the risk for anthracycline- 
induced cardiomyopathy can continue for decades after the treatment. In an epide-
miologic study of childhood cancer survivors treated between the 1960s and early 
1990s, investigators found that 62% of adult survivors of childhood cancer had at 
least one chronic health condition and 27% had a severe condition (grade 3 or 4) 
related to the cancer or treatment. The most common severe and life-threatening 
(grade 3 and 4) chronic health conditions identifi ed in the national Childhood 
Cancer Survivor Study were as follows, in decreasing order of incidence: major 
joint replacement, congestive heart failure, second malignant neoplasm, cognitive 
dysfunction, coronary artery disease, cerebrovascular accident, renal failure, hear-
ing loss, legal blindness or loss of an eye, and ovarian failure (Oeffi nger et al.  2006 ). 
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 There is a growing need to screen for and, if possible, prevent or decrease late- 
occurring problems such as heart disease, thyroid dysfunction, osteoporosis, and 
second malignancies to promote and maximize the physical and psychosocial 
health of long-term cancer survivors and their families. With this in mind, the 
Children’s Oncology Group has developed evidence-based guidelines that recom-
mend follow- up screening and care of childhood cancer survivors who are at risk 
for late effects (available at   http://www.survivorshipguidelines.org    ). These guide-
lines for follow- up and surveillance for known late effects of cancer and cancer 
treatment are quite specifi c for the exact type of treatments and doses of chemo-
therapy and radiation that the patient received. They are primarily designed for 
use in specialized clinics for childhood cancer survivors. However, many adult 
survivors of childhood cancer, for various reasons, do not attend a specialized 
clinic for childhood cancer survivors, relying instead on their local physicians for 
care. This chapter will discuss the main principles of care of adult survivors of 
childhood cancer that are used in the Childhood Cancer Survivor Clinic at MD 
Anderson and highlight the most important issues for primary care physicians in 
the community.  

    Common Childhood Cancers 

 Childhood cancers comprise an extensive array of types of cancers, but most 
childhood cancers fall into categories of disease that are uncommon in adults. 
Carcinomas are rarely seen in children but can occur in adolescents. The most com-
mon types of childhood cancer are leukemia/lymphoma, embryonal cancers such as 
neuroblastoma, Ewing sarcoma, primitive neuroectodermal tumor/medulloblas-
toma, Wilms tumor of the kidney, rhabdomyosarcoma, and other central nervous 
system tumors. Among central nervous system tumors, the most common to appear 
in children include low-grade astrocytoma, medulloblastoma, and ependymoma; 
anaplastic astrocytoma and glioblastoma are more commonly seen in adults. Low-
grade astrocytoma, medulloblastoma, and ependymoma have higher survival rates 
than other types of brain tumors; thus, the population of adult survivors of child-
hood brain tumors is increasing. Germ cell tumors also occur in children. The types 
of cancer associated with the highest numbers of current living survivors are brain 
tumors, acute lymphoblastic leukemia, germ cell tumors, and Hodgkin lymphoma. 
Among adult survivors of childhood cancer who were diagnosed before 1975, the 
most common sites of the original cancer are germ cells, soft tissue, kidneys, and 
bones (Mariotto et al.  2009 ).  

    Surveillance for Recurrence of Primary Cancer 

 Children and young adults are eligible for referral to the Childhood Cancer Survivor 
Clinic at MD Anderson when they are in remission or free of progressive cancer and 
2 years have passed since treatment was completed. For most types of childhood 
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cancer, disease surveillance tests are performed until 5 years have passed since 
treatment was completed. Each type of childhood cancer has specifi c recommenda-
tions for disease surveillance that are based on tumor location, most common site of 
metastatic disease, and natural history of the primary cancer. Any childhood cancer 
survivor referred back to the primary physician for continued surveillance should 
have detailed recommendations from the pediatric oncologist. If recommendations 
are not provided, it is appropriate to request this information. All patients in our 
Childhood Cancer Survivor Clinic who are transferred to the community are given 
a “Passport for Care” (Horowitz et al.  2009 ) that includes recommendations for 
both surveillance and monitoring for late effects of therapy. It is beyond the scope 
of this chapter to provide detailed recommendations for every type of childhood 
cancer. However, most survivor clinics do not recommend continued disease sur-
veillance for more than 5 years after treatment completion because the risk of recur-
rence is low. 

 Some exceptions exist, however. For example, patients who had central nervous 
system tumors and patients who have already had one recurrence are at increased 
risk of recurrence beyond 5 years. In our clinic, patients with central nervous sys-
tem tumors usually undergo routine magnetic resonance imaging of the brain for 
10 years after treatment completion and then follow-up imaging for any symptoms 
or physical fi ndings on a neurologic examination. This recommendation is based 
on a study of long-term follow-up of childhood brain tumor survivors who had 
survived for more than 5 years. In these patients, the risk of recurrence or death 
from the primary tumor continued for up to 30 years. Cumulative all-cause mortal-
ity rates were 13.5% at 15 years, 17.1% at 20 years, 21.5% at 25 years, and 25.8% 
at 30 years. Progression of primary disease was the cause of death in 61% of 
patients, followed by medical causes, including second neoplasm, in 9% (Armstrong 
et al.  2009 ).  

    Treatment-Related Late Effects 

 A complete list of late effects of treatment for childhood cancers is available at 
  http://www.survivorshipguidelines.org     and in an excellent publication (Dickerman 
 2007 ). The following treatment-related late effects are the most common ones that 
we encounter in the Childhood Cancer Survivor Clinic at MD Anderson. 

    Surgery 

 The late effects of cancer surgery are primarily related to the type of surgery and age 
of the patient at the time of the procedure. The following sections provide brief 
summaries of the most common surgery-related problems that we see in our adult 
survivors of childhood cancer. 
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    Neurosurgery 

 The removal of a brain tumor can sometimes be curative. However, the conse-
quences of neurological defi cits that sometimes occur as a consequence of central 
nervous system surgery can be life-long. The seriousness of the defi cit is related to 
the tumor location in the brain. Childhood brain tumors are most commonly found 
in the cerebellum and midline of the brain. Cerebellar surgery about 10% of the time 
can result in transient cerebellar mutism. The mutism usually resolves within 
6 months, but patients often have learning and speech problems that are permanent. 
In addition, cranial nerve defi cits caused by surgery can be permanent, resulting in 
such problems as hearing loss, visual defi cit or fi eld cut, or facial weakness. Tumors 
located in the region of the hypothalamus, such as juvenile pilocytic astrocytoma, 
germ cell tumors, and craniopharyngioma, are a particular problem. Both the tumor 
itself and the surgery can result in panhypopituitarism with hormonal defi ciencies 
that can lead to life-threatening long-tern problems, even if hormone replacement 
therapy is available. For these patients, care by an endocrinologist is essential. 

 After a craniotomy, patients are also at risk for seizures or headaches. Both can 
be concerning as a sign of a recurrent or secondary tumor. However, more commonly 
the seizures are related to the scarring and gliosis at the site of the original surgery. 
Tumors in the cerebral hemispheres, especially the temporal and frontal lobes, are 
most often associated with seizures that can begin years after the surgery and other 
treatments are completed.  

    Orthopedic Surgery 

 Bone tumors such as osteosarcoma and Ewing sarcoma most commonly affect the 
long bones. Patients are treated with either amputation or limb-salvage surgery. 
Some patients who have undergone amputation and have a well-fi tting prosthetic 
limb can function very well with little limitation to activity. Others experience 
chronic pain and even phantom pain for decades after the procedure. Limb-salvage 
surgery, although it spares the limb and is psychologically appealing to patients, 
requires follow-up by the orthopedic surgeon for years to ensure the integrity of 
internal hardware and reconstruction. For prepubescent children who have under-
gone laminectomy to remove a primary spinal cord tumor, kyphosis and scoliosis 
can occur when the children reach the adolescent growth spurt. Sometimes the cur-
vature is severe enough that orthopedic intervention is necessary during the adoles-
cent or young adult years.  

    Thoracic and Abdominal Surgery 

 In patients who undergo abdominal surgery, the risk of bowel obstruction caused by 
adhesions lasts for as long as 20 years or more after the surgery. Surgical intervention 
may also be responsible for surgical menopause or sterility. Secondary problems 
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related to oophorectomy and the resulting premature menopause include bone loss, 
osteopenia and osteoporosis, and loss of fertility. In our clinic, screening for osteo-
porosis begins during adolescence for patients who have premature menopause. 

 Patients who have undergone splenectomy or spleen ablative therapy are at par-
ticular risk for infections. These patients should be placed on a prophylactic antibi-
otic, usually penicillin or erythromycin, during childhood. However, regardless of 
age, anyone who has undergone splenectomy should receive prompt medical atten-
tion and antibiotics for suspected bacterial febrile illnesses. Pneumococcal vaccine 
to prevent pneumococcal pneumonia should also be given routinely: the generally 
accepted immunization schedule for pneumococcal vaccine is every 5 years. Patients 
who do not have a functioning spleen should also be vaccinated against hepatitis B.   

    Chemotherapy 

 Long-term and late effects of chemotherapy include potential injury to the heart, 
liver, lungs, gonads, kidneys, and bone marrow. Some of these late effects are 
increased in prepubescent children who are still growing. Issues specifi c to this 
population are discussed here. 

    Heart 

 Cardiotoxicity is one of the most serious chronic complications of treatment for can-
cer, and children are particularly vulnerable. Thirty-year survivors of childhood can-
cer have been shown to have a 15 times higher rate of heart failure, a 10 times higher 
rate of other cardiovascular diseases, and a 9 times higher risk of stroke than age-
matched sibling controls. Cardiotoxicity may manifest as cardiomyopathy, pericar-
ditis, congestive heart failure, valvular heart disease, or premature coronary artery 
disease. The most common causes of cardiotoxicity are anthracycline-based chemo-
therapy and radiation therapy to the neck and mediastinum (Shankar et al.  2008 ). 
Anthracyclines are a class of antineoplastic agents that are highly effi cacious in the 
treatment of pediatric and adult hematologic cancers, including acute myeloid leuke-
mia, acute lymphoblastic leukemia, Hodgkin disease, and non-Hodgkin lymphoma, 
as well as solid tumors, sarcomas, and ovarian cancer. Among children in the United 
States who are survivors of childhood cancer, approximately 50% have received 
anthracyclines. Cumulative dose-related cardiac adverse effects may become appar-
ent at the time that the fi rst dose is administered, and clinical data suggest that dete-
rioration of cardiac function is sustained throughout treatment and may continue for 
many years after treatment is completed. As patients age, other risk factors for car-
diovascular disease, such as hypertension, hyperlipidemia, diabetes, and obesity, 
may contribute to the clinical progression of cardiac damage in adulthood. 

 Known risk factors for anthracycline-induced cardiac adverse effects include high 
cumulative doses of anthracycline, high anthracycline dose intensity, female sex, age 
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younger than 5 years at diagnosis, radiation therapy, and combining anthracyclines 
with other cardiotoxic chemotherapy. Patients who were treated for lymphoma, 
Hodgkin lymphoma, sarcomas, or myeloid leukemia generally have the highest risk 
of cardiotoxicity because of the high doses of anthracyclines they usually receive, 
often accompanied by radiation. Higher than expected occurrences of cardiac 
adverse effects are observed in patients who receive anthracyclines in combination 
with new targeted drugs, such as the human epidermal growth factor receptor-2 
 antibody trastuzumab. These risk factors provide helpful monitoring guidelines, 
although they do not predict the risk of cardiac adverse effects for all patients. 

 Both early- and late-onset cardiac adverse effects are characterized by symptom-
atic or asymptomatic progressive decrease in left ventricular function, often  resulting 
in congestive heart failure. This progressive cardiomyopathy can appear anywhere 
from 1 to 30 years or more after treatment is completed. The incidence of conges-
tive heart failure has been shown to range from 10% to 26% in cancer patients 
treated with anthracyclines at doses below the current recommended limits. The 
incidence of subclinical cardiac adverse effects ranges from 0 to 57%, depending on 
how cardiac adverse effects are defi ned and the dose of anthracyclines used (Gianni 
et al.  2008 ; Shankar et al.  2008 ). Overt congestive heart failure can occur in asymp-
tomatic patients who undergo stress such as childbirth. 

 In 2003, the Children’s Oncology Group released risk-based, exposure-related 
guidelines for children treated with anthracyclines. These guidelines include recom-
mendations for echocardiograms every 1–5 years depending on exposure (see 
Table  4.1 ). These recommendations differ substantially from those given for patients 
treated for cancer during adulthood and should be followed carefully.

    Table 4.1    Recommended schedule for echocardiograms or multiple-gated acquisition scans in 
children treated with anthracyclines   

 Anthracycline dose a  
 Age at fi rst treatment 

 <1 year  1–4 years  >5 years 

 With chest radiation 
  <300 mg/m 2   Every year  Every year  Every 2 years 
  >300 mg/m 2   Every year  Every year  Every year 
 Without chest radiation 
  <100 mg/m 2   Every 2 years  Every 5 years  Every 5 years 
  100–200 mg/m 2   Every 2 years  Every 2 years  Every 5 years 
  200–300 mg/m 2   Every year  Every 2 years  Every 2 years 
  >300 mg/m 2   Every year  Every year  Every year 

  Adapted from the Children’s Oncology Group Guidelines, available at   http://www.childrens
oncologygroup.org     
  a Based on total does of doxorubicin/daunorubicin or equivalent doses of other anthracyclines 
(doxorubicin: total dose × 1; daunorubicin: total dose × 0.833; epirubicin: total dose × 0.67; idarubi-
cin: total dose × 5; mitoxantrone: total dose × 4). Survivors who received ≥40 Gy radiation to the 
heart or ≥30 Gy radiation to the heart plus anthracycline-based chemotherapy should be advised 
to have stress testing by a cardiologist 5–10 years after the radiation, with subsequent stress testing 
as advised by the cardiologist.  
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   In addition, survivors should be encouraged to have a healthy lifestyle with exer-
cise and a healthy diet to prevent other known risk factors for cardiovascular dis-
ease, such as obesity and hyperlipidemia. See Chaps.   15    ,   16    , and   17     for detailed 
discussion about healthy lifestyles for cancer survivors.  

    Liver 

 Many chemotherapeutic agents, such as methotrexate, mercaptopurine, and busul-
fan, can place the survivor at risk for hepatic damage. Yearly liver function tests and 
liver biopsies, if indicated, are necessary to assess the integrity of the liver. Because 
of blood product administration, cancer patients are also at risk for hepatitis C infec-
tion; therefore, testing for hepatitis C should be done at some point after blood- 
product administration is completed. These patients should also be immunized 
against hepatitis B. Alcohol and large doses of acetaminophen should be avoided.  

   Lungs 

 Busulfan may cause diffuse pulmonary fi brosis. A chest X-ray will reveal diffuse 
interstitial and intraalveolar infi ltrates, which may appear at any time after treat-
ment is completed. This late effect is associated with progressive deterioration in 
lung function. 

 Pulmonary fi brosis may also occur after treatment with high doses of cyclophos-
phamide or nitrosourea-based drugs. Pulmonary function studies will reveal a 
diffuse interstitial fi brosis, restrictive pulmonary disease, and arterial hypoxemia. 
A chest X-ray will show a pattern of diffuse interstitial fi brosis with patchy basilar 
infi ltrates. In the chronic stage, pulmonary fi brosis associated with treatment with 
cyclophosphamide or nitrosourea-based drugs also manifests as diffuse interstitial 
and intraalveolar fi brosis.  

   Gonads 

 Many chemotherapeutic drugs have the potential to cause gonadal failure or impair-
ment. Alkylating agents, particularly cyclophosphamide and ifosfamide, can dam-
age the testes, resulting in sterility or lack of testosterone production. The risk is 
greater in pubescent boys than in younger boys. The ovaries can also be damaged in 
pubescent girls. This may result in infertility, lack of estrogen production, or prema-
ture menopause. Damage to the gonads may manifest as delayed puberty, amenor-
rhea (in girls), absence of secondary sexual characteristics, growth retardation, or 
infertility. Levels of follicle-stimulating hormone, luteinizing hormone, and insulin- 
like growth factor should be determined, semen analysis performed (in boys), and 
testosterone or estrogen levels checked. A referral to a fertility expert is always 
indicated if pregnancy is desired. Conceptions achieved by “infertile” long-term sur-
vivors, both male and female, have been reported. See also Chap.   25     on sexuality.  
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   Kidneys 

 Cisplatin is toxic to the kidneys and may cause lifelong renal insuffi ciency or fail-
ure. Assessment of renal function should be routine in patients who have received 
cisplatin. (It may also cause hearing impairment.)   

    Radiation 

 The younger the patient when the radiation is administered, the greater the damage 
that can occur (Bhatia and Constine  2009 ; Armstrong et al.  2010 ). The following 
sections summarize the most substantial radiation-induced sequelae, which may 
affect various organs and systems. 

   Head and Neck 

 Radiation to the head and neck causes growth retardation of the involved area. If 
radiation is administered to the eyes, the bitemporal diameter will be reduced. 
Radiation administered to the brain may result in a small head. If the pituitary gland 
is involved, side effects may include absent or delayed sexual maturity, thyroid 
insuffi ciency, hypopituitary dwarfi sm, or diabetes insipidus. Care for patients who 
have undergone radiation therapy involving the pituitary gland preferably should 
include the assistance of an endocrinologist. 

 With nasopharyngeal radiation, extensive damage to the teeth, mandible and maxil-
lary ridge, sinus cavities, and structures of the mouth and nasopharynx may occur. Vision 
and hearing may also be affected, dry eyes and skin damage may occur, and sinus infec-
tions may be a serious problem. Dental radiation predisposes the patient to caries, abnor-
mal tooth growth, and destruction of the hard and soft palates. Care must be taken with 
all dental procedures: hyperbaric oxygen before and after treatment may be required. 

 Radiation involving the neck affects the thyroid. Careful attention must be paid 
to the thyroid gland throughout the patient’s lifespan to monitor for a secondary 
cancer and for hypothyroidism or hyperthyroidism. Damage to the muscles and 
vascular structures of the neck may also occur, and patency of the carotid arteries 
may increase the risk of stroke.  

   Musculoskeletal 

 Skeletal growth abnormalities are common and can occur in patients who have 
received >15 Gy radiation to the growth plates. This can result in decreased height 
(with spinal radiation), decreased long-bone length, and chest growth disturbances. 
Signifi cant scoliosis is uncommon in patients who have received <35 Gy radiation 
to the spine. In addition to bone growth impairment, muscular hypoplasia in the 
irradiated fi eld is common. 
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    Table 4.2    Recommendations for surveillance of late effects in survivors of childhood cancer   

 Cancer diagnosis 
 Site of primary 
cancer 

 Laboratory 
tests 

 Diagnostic tests 
and frequency 

 General 
recommendations 
for all survivors of 
childhood cancer 

 All  Complete blood count, 
urinalysis, 
electrolytes, 
magnesium, calcium, 
phosphorus, blood 
urea nitrogen, 
creatinine, fasting 
glucose, liver 
function tests 

 Annual history and 
physical 
examination with 
blood pressure, 
height, weight, and 
body mass index 
(monitor for 
obesity) 

 Acute lymphoblastic 
leukemia/acute 
myeloid leukemia 
(ALL/AML) 

 Bone marrow, 
central 
nervous 
system, 
testes, ovary 

 Thyroxine, thyroid- 
stimulating hormone, 
follicle-stimulating 
hormone, luteinizing 
hormone, estrogen/
testosterone, sperm 
count if patient 
wishes, fasting lipid 
panel 

 Annual neurologic 
examination if 
cranial radiation; 
eye examination for 
cataracts; 
echocardiogram or 
electrocardiogram 
following 
guidelines; bone 
density at 18 years 
and 2–3 years after 
if abnormal; 
neuropsychological 
evaluation if 
clinically indicated 

 Central nervous 
system 

 Brain and spinal 
cord 

 Same as ALL/AML  Same as ALL/AML; 
neuropsychological 
evaluation repeated 
every 3–5 years 
after treatment 
completion or if 
school or 
employment issues; 
audiogram at 
baseline and every 
5 years thereafter 

 Hodgkin/non-
Hodgkin 
lymphoma 

 Neck/chest  Same as ALL/AML  Chest X-ray, pulmonary 
function tests at 
baseline and every 
3 years thereafter, 
more often if 
received carmustine, 
lomustine, or 
bleomycin; 
echocardiogram or 
electrocardiogram 
per guidelines; 
breast screening per 
Table  4.3  

 Abdomen/pelvis  Same as ALL/AML, 
plus stool hemoccult 

 Colonoscopy per 
Table  4.3  
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 Radiation to the chest may damage the heart, large vessels, and lung. Careful 
attention must be paid to lung function and cardiac output and electrical activity. 
An echocardiogram, electrocardiogram, and occasionally pulmonary function testing 
should be performed as follow-up for such patients. See Tables  4.1  and  4.2  for 
follow- up recommendations.

      Central Nervous System 

 Central nervous system irradiation, especially whole-brain irradiation, increases the 
risk of learning disabilities, late-onset seizures, hearing loss, and cognitive dysfunc-
tion (Armstrong et al.  2009 ). Radiation to the hypothalamic/pituitary axis can also 
lead to hormonal defi ciencies, especially growth, thyroid-stimulating, adrenocorti-
cotropic, and follicle-stimulating/luteinizing hormones (in order from most to least 
common; Nandagopal et al.  2008 ).  

   Abdomen or Pelvis 

 Radiation involving the abdomen or pelvis may damage organs within the radiation 
fi eld. Radiation of >8 Gy to the ovary can result in sterility, especially in girls in 
their teens or early 20s. In boys, 4–6 Gy radiation to the abdomen or pelvis can 
result in aspermia and 24 Gy can result in decreased testosterone. Boys are more 
sensitive than men to these late effects. Secondary damage may occur from 

Table 4.2 (continued)

 Cancer diagnosis 
 Site of primary 
cancer 

 Laboratory 
tests 

 Diagnostic tests 
and frequency 

 Wilms tumor, 
neuroblastoma, 
rhabdomyosarcoma, 
germ cell tumors, 
other solid tumors 

 Head, neck, 
chest 

 Same as ALL/AML  Same as Hodgkin 
disease for neck/
chest, plus 
audiogram 5 years 
after treatment 
completion and as 
necessary if 
received cisplatin 

 Abdomen  Same as ALL/AML, 
plus stool hemoccult 

 Same as chest, plus 
colonoscopy per 
Table  4.3  

 Ewing sarcoma and 
osteosarcoma 

 Long bones  Same as ALL/AML  X-ray of limb yearly 
 Chest, pelvis  Same as ALL/AML  Same as Hodgkin 

disease for neck/
chest 
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malfunctioning or nonfunctioning organs. If the ovaries are damaged, in addition to 
infertility, estrogen defi ciency can occur, leading to osteopenia or osteoporosis. 
Fibrosis of the genitourinary tract may also occur, which may cause hydronephro-
sis, small urinary bladder, and kidney damage. If the radiation port involved the 
femoral arteries, stenosis may develop. Patients who have undergone radiation to 
the spleen must be treated similarly to those who have undergone surgical 
splenectomy.   

    Risk-Based Surveillance for Treatment-Related Late Effects 

 A description of potential late effects of cancer therapy and recommendations for 
managing these effects is available from the Children’s Oncology Group (  http://
www.childrensoncologygroup.org/index.php/lateeffectsoftreatment    ). Specifi c rec-
ommendations for patient monitoring related to every aspect of treatment are avail-
able at   http://www.survivorshipguidelines.org    . 

 The survivorship guidelines note that all adult survivors of childhood cancer 
should have an annual history and physical examination. When a physician is seeing 
the patient for the fi rst time, the physician should gather information about the 
patient’s cancer diagnosis, age at treatment, complications of treatment, any recur-
rences and subsequent treatment, and known problems related to the treatment. In 
addition, a review of organ systems is indicated to identify symptoms that may be 
related to previous treatments. The patient should have a complete physical exami-
nation that includes blood pressure and body mass index screening and examination 
of all organ systems. Women should have regular breast and gynecologic examina-
tions by family physicians or their own obstetrician/gynecologist. Table  4.2  shows 
guidelines for additional studies, based on the most common diagnoses and the 
treatments usually given for these diagnoses.  

    Prevention of Second Primary Cancers and Late Effects 

 All childhood cancer survivors should receive the same general advice about sun 
exposure, diet, smoking cessation, and Pap smears and other preventive screenings 
that are advised for the general adult population. In addition, the risk of developing 
a subsequent neoplasm is more than 19 times higher for childhood cancer survivors 
than for age-matched siblings because of the survivors’ potential exposure to radia-
tion or certain agents and because the survivors may have a somewhat increased 
genetic risk. Therefore, screening for certain types of cancers is recommended to 
begin earlier in survivors than in the general population, as shown in Table  4.3 . The 
most common types of second malignant neoplasms are skin cancer, breast cancer, 
and thyroid cancer. In addition, survivors are at increased risk for other cancers such 
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      Table 4.3    Cancer screening recommendations for survivors of childhood cancer   

 Second malignant 
neoplasm  Risk factors  Screening recommendations 

 Skin cancer  10–20% of patients; 
increased risk in 
irradiated skin 

 Annual skin exams by 
dermatologist; close 
monitoring of irradiated 
skin and palms and soles 

 Breast cancer  Risk in women younger 
than 30 years is 
elevated 5–54 times 
depending on 
radiation dose to 
thorax 

 Yearly mammograms or 
magnetic resonance 
imaging of breasts 
beginning 8 years after 
radiation or at age 25 years, 
whichever occurs later, for 
women who had chest 
radiation 

 Thyroid cancer  Increased risk with 
radiation to head, 
neck, or chest 

 Annual history and physical 
examination; free 
thyroxine, thyroid- 
stimulating hormone tested 
yearly; thyroid ultrasound 
every 3–4 years after 
treatment completion or 
sooner if nodule is found 

 Leukemia (acute myeloid 
leukemia/
myelodysplastic 
syndrome) 

 Increased risk with 
exposure to alkylating 
agents, topoisomerase 
inhibitors 

 Annual history and physical 
examination, including 
complete blood count with 
differential and platelet 
count (highest risk, fi rst 
5 years after exposure) 

 Brain tumors  Increased risk with cranial 
radiation for brain 
tumor, acute 
lymphoblastic 
leukemia, some head 
and neck cancers; the 
younger the age at 
primary diagnosis, the 
greater the risk 

 Latency period 9–10 years 
after radiation; monitor 
with annual history and 
physical examination, 
including yearly 
neurological exam (more 
often if indicated by 
examination or symptoms) 

 Other carcinomas  Can occur in patients who 
have or have not 
undergone radiation 
therapy 

 Latency period 5–30 years, 
median 15 years; yearly 
history and physical 
examination; if abdominal 
radiation: colon cancer 
screening with colonoscopy 
every 10 years beginning 
15 years after completion 
of treatment or at age 
35 years, whichever is later 
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as head and neck, kidney, bladder, lung, gastrointestinal and colon, and genitouri-
nary cancers. In the Childhood Cancer Survivor Study, patients with second cancers 
were more likely to have been diagnosed with cancer in early childhood, with a 
primary diagnosis of Hodgkin lymphoma, soft tissue sarcoma, or neuroblastoma, as 
well as more likely to have a fi rst-degree relative with a history of cancer and a 
personal history of alcohol use. Survivors of Wilms tumor also had an increased 
risk of developing colorectal and other gastrointestinal carcinomas (Bhatia and 
Sklar  2002 ).

   In addition to altered screening recommendations for survivors of childhood 
cancers, increased emphasis should be made on a healthy lifestyle and diet, both to 
decrease the risk of some adult cancers and to decrease the risk of cardiovascular 
disease, especially in patients exposed to anthracyclines (see Chap.   19     on cardio-
vascular issues). Children and adults with a genetic predisposition to a second 
malignancy, such as those with neurofi bromatosis, Li-Fraumeni syndrome, 
Beckwith-Wiedemann syndrome, familial polyposis, or multiple endocrine neopla-
sia syndromes, should be followed in specialty clinics for these disorders or in the 
Childhood Cancer Survivor Clinic. Such clinics are available at MD Anderson.   

    Psychosocial Functioning 

 Although many childhood cancer survivors show tremendous resilience and strength 
in overcoming the trauma of cancer at a young age, a signifi cant proportion report 
more symptoms of global distress and poorer physical function than controls. Other 
reported late effects include anxiety, depression, and posttraumatic stress. These fac-
tors can signifi cantly hinder attainment of lifetime educational, social, and vocational 
goals. As a result, survivors are less likely to be married, have a higher risk of experi-
encing unemployment and legal diffi culties, and are likely to attain lower educational 
achievements than other adults. Survivors who have had cranial radiation or surgery 
are at the highest risk of experiencing psychosocial problems. In addition, survivors 
who experienced psychological problems as adolescents have an increased risk of 
developing poor health behaviors in adulthood. In our clinic, we frequently refer 
patients to our vocational councilors, psychologists, and psychiatrists for psychosocial 
support and advice about school and careers (Zeltzer et al.  2009 ; Krull et al.  2010 ). 

 Key Practice Points 

•     Although the patient may be cured of the primary tumor, the patient may 
have an increased risk of developing second or multiple subsequent neo-
plasms at a younger age than expected in the general population because 
of treatment exposures and genetic predisposition.  
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•   The risk for late cardiac adverse effects from exposure to anthracyclines 
and radiation to the heart can continue for many years after treatment, but 
treatment for these adverse effects is available if they are found early.  

•   Stress, such as childbirth, can precipitate heart failure in young women 
who received treatment with anthracyclines. Young women who received 
more than a 200-mg/m 2  cumulative dose of anthracyclines should be moni-
tored by a cardiologist during pregnancy.  

•   Cranial radiation increases the risk of mental impairment, diffi culty with 
executive functioning, stroke, endocrine defi cits, and secondary neo-
plasms, and these increased risks continue throughout life.  

•   Central nervous system tumors can recur many years after diagnosis, so an 
annual history and physical examination, including a neurological exami-
nation and magnetic resonance imaging of the brain, are warranted for at 
least 10 years after diagnosis, and longer if symptoms or residual tumor 
tissue is present.  

•   Every adult survivor of childhood cancer should have a summary of 
their treatment history and recommendations for future care and moni-
toring provided by the treating center. Survivorship clinics throughout 
the United States can provide this information. For a directory of child-
hood survivorship services and recommendations for monitoring for late 
effects, see   http://www.survivorshipguidelines.org    .    

4 Adult Survivorship of Pediatric Cancers

http://www.survivorshipguidelines.org/


56

     Mariotto AB, Rowland JH, Yabroff KR, et al. Long-term survivors of childhood cancers in the 
United States.  Cancer Epidemiol Biomarkers Prev  2009;18:1033–1040.  

    Nandagopal R, Laverdiere C, Mulrooney D, Hudson MM, Meacham L. Endocrine late effects of 
childhood cancer therapy: a report from the Children’s Oncology Group . Horm Res  2008;
69(2):65–74.  

    Oeffi nger KC, Mertens AC, Sklar CA, et al. Chronic health conditions in adult survivors of child-
hood cancer.  N Engl J Med  2006;355:1572–1582.  

     Shankar SM, Marina N, Hudson MM, et al. Monitoring for cardiovascular disease in survivors of 
childhood cancer: report from the Cardiovascular Disease Task Force of the Children’s 
Oncology Group.  Pediatrics  2008;121:e387–e396.  

    Zeltzer LK, Recklitis C, Buchbinder D, et al. Psychological status in childhood cancer survivors: 
a report from the Childhood Cancer Survivor Study.  J Clin Oncol  2009;27(14):2396–2404.    

J.L. Ater



57L.E. Foxhall, M.A. Rodriguez (eds.), Advances in Cancer Survivorship Management, 
MD Anderson Cancer Care Series, DOI 10.1007/978-1-4939-0986-5_5,
© The University of Texas M.D. Anderson Cancer Center 2015

    Chapter 5   
 Breast Cancer Survivorship Management 

                Phuong     Khanh     Morrow     

         Chapter Overview   Owing to improvements in screening and adjuvant therapy, survival 
following the diagnosis of breast cancer has improved markedly over the past three 
decades. This chapter will focus on MD Anderson’s recommendations for surveillance 
and treatment in breast cancer survivors. Because randomized trials have not 
demonstrated a survival benefi t with intensive monitoring, current guidelines support 
the use of medical history review, physical examination, and annual mammograms as 
the bedrock of breast cancer surveillance. In addition, given the multidisciplinary 
approach to breast cancer treatment and surveillance, it is essential to monitor for and 
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treat long-term effects of breast cancer treatment, including lymphedema, cardiac 
toxicity, ovarian failure, bone disorders, and secondary malignancies.  

    Introduction 

 Owing to improvements in screening and adjuvant therapy, survival following the 
diagnosis of breast cancer has improved markedly over the past three decades (Berry 
et al.  2005 ). As a result, an increasing number of breast cancer survivors are requir-
ing evaluation and treatment after the diagnosis of breast cancer. This chapter will 
focus on MD Anderson’s recommendations for surveillance and treatment in breast 
cancer survivors.  

    Surveillance 

    Type of Monitoring 

 A great concern for breast cancer survivors is the need for close monitoring for 
recurrent or metastatic disease. However, two large Italian trials, involving an aggre-
gate of more than 2,500 patients with breast cancer, found no improvement in over-
all survival in patients who underwent intensive surveillance, including physical 
examination, mammogram, and rigorous tests such as bone scans and chest x-rays, 
compared with patients who received routine physical examinations and mammo-
grams only (GIVIO Investigators  1994 ). As a result, current National Comprehensive 
Cancer Network (NCCN), American Society of Clinical Oncology (ASCO), and 
MD Anderson guidelines support surveillance of breast cancer survivors with physi-
cal examinations and mammograms; the use of more intensive monitoring is not 
recommended (see survivorship algorithms for invasive and noninvasive breast can-
cer, presented at the end of this chapter).  

    Interval for Monitoring 

 ASCO recommends that patients undergo a medical history review and physical 
examination every 3–6 months for the fi rst 3 years following completion of pri-
mary therapy; this interval increases to 6–12 months at years 4 and 5 (Khatcheressian 
et al.  2006 ). After year 5, patients should undergo the medical history review and 
physical examination annually, unless earlier evaluation is clinically warranted. 
NCCN guidelines recommend similar intervals. The surveillance interval pattern 
used at MD Anderson is similar to that of the ASCO and NCCN guidelines; 
patients undergo a medical history review and physical examination every 
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3–6 months for 3 years, every 6–12 months for the next 2 years, and then annually 
after year 5.  

    History and Physical Examination 

 The medical history review and physical examination serve as the primary 
 mechanism for detection of breast cancer recurrence (Lu et al.  2011 ). The medical 
history review should include questions that facilitate the detection of local recur-
rence or metastatic disease, covering the following:

•    Lumps, nodules, fullness, or skin changes (to detect local recurrence)  
•   Persistent or worsening bone pain (to detect bone metastases)  
•   Abdominal pain, increased abdominal girth, anorexia, or jaundice (to detect liver 

metastases)  
•   Persistent cough, pleuritic chest pain, or shortness of breath (to detect pulmonary 

metastases)  
•   New onset or worsening headache, visual changes, nausea, vomiting, dizziness, 

weakness, bowel or bladder incontinence, or changes in sensation (to detect 
metastases in the brain or spinal cord)  

•   Changes in bowel habits or alteration in consistency or color of the stool (to 
detect gastrointestinal metastases)  

•   Pelvic pain or discomfort or new-onset vaginal bleeding or spotting (to detect 
genitourinary metastases)    

 Physical examination should involve a complete examination of the patient from 
head to toe, including a neurologic examination, cardiac examination, pulmonary 
examination, abdominal evaluation, and evaluation of the breasts and lymph node 
basins.  

    Breast Imaging 

 Mammography remains the primary imaging technique for breast cancer, because 
it is the only imaging method that has consistently been found to reduce breast 
cancer– related mortality (Tabar et al.  2001 ). MD Anderson recommends obtaining 
a mammogram of a breast treated with breast-conserving therapy after 6 months, 
and then obtaining a bilateral mammogram annually. For patients who have under-
gone mastectomy, a mammogram of the contralateral breast should be obtained 
annually. For patients who have undergone mastectomy and reconstruction, a mam-
mogram is not obtained for the reconstructed breast because mammography of the 
reconstructed breast has not been shown to increase detection of local recurrence 
(Fajardo et al.  1993 ). 

 Ultrasound is not currently recommended as a primary imaging technique for 
breast cancer. Instead, it is primarily used as an adjunct to mammography to further 
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evaluate architectural distortion detected by the mammogram, distinguish between a 
solid mass and a cyst, and assist in localization of a mass or nodule to facilitate biopsy. 

 The use of magnetic resonance imaging (MRI) of the breast is also increasing. 
MRI has been found to have greater sensitivity for detection of breast malignancies 
than mammography, but no current evidence indicates that use of breast MRI 
improves outcomes when used as a breast surveillance technique (Kuhl et al.  2005 ). 
Thus, breast MRI is not routinely recommended for breast cancer surveillance, 
although it may be used as an adjunct to mammography in patients who have unique 
characteristics, such as BRCA1/2 mutation carrier status.  

    Screening for Second Primary Breast Cancers 

 Breast cancer survivors have a markedly higher risk of developing a second primary 
breast cancer, compared with the risk of developing primary breast cancer in the 
general population (Chaudary et al.  1984 ). Techniques for monitoring for a second 
primary breast cancer include mammography, ultrasonography, and MRI, as previ-
ously described.   

    Late Effects of Treatment 

    Surgery and Lymphedema 

 Mastectomy and axillary lymph node dissection increase the risk of developing 
lymphedema, which is associated with limb discomfort and decreased quality of life 
(Beaulac et al.  2002 ). Furthermore, chronic massive lymphedema may lead to 
Stewart-Treves syndrome, a rare disease that is associated with the development of 
lymphangiosarcoma of the involved extremity (Cozen et al.  1999 ). More commonly, 
lymphedema of the arm increases the likelihood of skin infections, such as cellulitis, 
for which close monitoring should be performed.  

    Chemotherapy 

    Cardiac Toxicity 

 Compared with fi rst-generation regimens such as CMF (cyclophosphamide, metho-
trexate, and 5-fl uorouracil), treatment with anthracyclines has been associated with 
a signifi cant reduction in breast cancer–related mortality and overall mortality (Early 
Breast Cancer Trialists’ Collaborative Group  2012 ). However, anthracycline use 
increases the risk of congestive heart failure in a dose-dependent fashion (Bristow 
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et al.  1981 ). The risk of anthracycline-related cardiomyopathy increases with age, 
combination with trastuzumab, and combination with mediastinal radiation therapy 
(Pinder et al.  2007 ). 

 In contrast with anthracycline-related cardiomyopathy, trastuzumab-related car-
diotoxicity is often reversible with treatment discontinuation and is not dose- 
dependent (Keefe  2002 ). Most often, trastuzumab-related cardiomyopathy is 
detected by echocardiogram or multigated acquisition scan and is not clinically 
apparent at the time of diagnosis. Monitoring for cardiac complications from each 
regimen requires a multidisciplinary approach, with input from each patient’s pri-
mary care physician, oncologist, and cardiologist.  

    Neurologic Toxicity 

 Review of cross-sectional cognitive outcome studies reveals that the prevalence of 
chemotherapy-associated cognitive decline ranges from 17% to 75% (Correa and 
Ahles  2008 ). Prospective studies of breast cancer survivors undergoing chemotherapy 
have generated confl icting results, with some studies noting a signifi cant decline 
in cognitive function and others fi nding no difference compared with baseline 
(Wefel et al.  2004b ; Shilling et al.  2005 ; Bender et al.  2006 ; Hurria et al.  2006 ; 
Jenkins et al.  2006 ; Stewart et al.  2008 ; Quesnel et al.  2009 ). However, the patient’s 
self-perceived cognitive dysfunction is integrally linked to increased psychological 
distress (Wefel et al.  2004a ). Boykoff et al. ( 2009 ) published compelling qualita-
tive evidence of the negative effects of “chemobrain” on the economic, emotional, 
and interpersonal aspects of breast cancer survivors’ lives. Furthermore, a recent 
prospective study of 101 patients with breast cancer noted that self-perceived cogni-
tive dysfunction was signifi cantly related to negative affectivity (p = .015) and 
depression (p < .001; Hermelink et al.  2010 ). Thus, even in the setting of cancer 
“cure” following chemotherapy, breast cancer survivors continue to face the critical 
barrier of worsened cognition and its downstream emotional distress in their 
daily lives.  

    Ovarian Failure 

 The risk of chemotherapy-related ovarian failure is related to the dose and type of 
chemotherapy and the age at diagnosis (Goodwin et al.  1999 ). Specifi cally, risk of 
ovarian failure is markedly increased when the chemotherapy regimen includes 
cyclophosphamide or anthracycline and is administered to women older than 
35 years. Patients with breast cancer may experience hot fl ashes, vaginal dryness, 
and mood changes. Early evaluation and symptomatic treatment is essential to facil-
itate improved quality of life. Furthermore, early ovarian failure increases the risk 
of osteopenia or osteoporosis, for which close monitoring should occur. Treatment 
with calcium, vitamin D, and bisphosphonates may be necessary to maintain ade-
quate bone health in this setting (Hillner et al.  2003 ; see algorithm for breast cancer 
survivorship bone health, presented at the end of this chapter).  
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    Second Malignancies 

 Research from our institution has demonstrated a small increased risk of acute 
myeloid leukemia after adjuvant chemotherapy (1.8% vs 1.2%) in women older than 
65 years (Patt et al.  2007 ). Use of more intense regimens that included two or more 
cycles containing 2,400 mg/m 2  cyclophosphamide with granulocyte colony- 
stimulating factor support resulted in a cumulative incidence of acute myeloid leuke-
mia of 1.01% (95% confi dence interval, 0.63–1.62%), compared with 0.21% (95% 
confi dence interval, 0.11–0.41%) for patients treated with standard AC (doxorubicin 
and cyclophosphamide) regimens (Smith et al.  2003 ). Although the benefi t from 
adjuvant chemotherapy exceeds the risk of developing acute myeloid leukemia, 
appropriate understanding of this risk is necessary for long-term follow-up.   

    Radiation Therapy 

    Cardiovascular Toxicity 

 Historically, postmastectomy radiation was found to increase the risk of cardiovas-
cular toxicity. A large retrospective study of breast cancer survivors demonstrated a 
signifi cant increase in overall mortality rates in patients who had received postmas-
tectomy radiation; this effect was attributed to deaths from cardiovascular disease 
(Jones and Ribeiro  1989 ). However, with advances in radiation therapy and devel-
opment of adaptive techniques to reduce cardiac exposure to radiation, recent ran-
domized trials evaluating patients who received postmastectomy radiation therapy 
have shown no increase in cardiovascular morbidity (Hojris et al.  1999 ). But even 
with modern radiation therapy techniques, careful monitoring for symptoms of car-
diac toxicity remains essential during follow-up visits.  

    Second Malignancies 

 Although they are rare, secondary malignancies are a potential late effect of radia-
tion for the treatment of breast cancer. A retrospective study of the Surveillance, 
Epidemiology, and End Results (SEER) Cancer Incidence Database demonstrated 
that, at 15 years after diagnosis of breast cancer, the cumulative incidence of angio-
sarcoma was 0.9 per 1,000 patients who had received radiation therapy, compared 
with 0.1 per 1,000 patients who had not received radiation therapy (Yap et al.  2002 ). 
In patients who have received radiation therapy, an angiosarcoma presents in the 
irradiated fi eld as a purple macule or papule; clinical suspicion of malignancy 
should lead to immediate core biopsy for further assessment. In addition to risk of 
solid tumor malignancies such as angiosarcoma, risk of hematologic malignancies 
such as acute myeloid leukemia and myelodysplastic syndrome is also slightly 
increased following radiation therapy (Kaplan et al.  2011 ). 
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 Furthermore, data from the SEER database have demonstrated that, at 10 years 
after the breast cancer diagnosis, patients who had received radiation therapy had a 
relative risk of 2.0 for developing lung cancer, compared with patients who had not 
received radiation therapy (Neugut et al.  1993 ). This risk affected all three major 
subtypes of breast cancer: small cell, squamous cell, and adenocarcinoma. Similar 
risks for esophageal cancer were observed with older radiation techniques; these 
risks have declined with the implementation of new radiation techniques that enable 
greater exclusion of the esophagus from the irradiated fi eld (Levi et al.  2005 ). 

 The risk of developing contralateral breast cancer is also slightly increased with 
older radiation therapy techniques; the Early Breast Cancer Trialists’ Collaborative 
Group found a signifi cantly increased incidence of contralateral breast cancer (rate 
ratio, 1.18) in patients who had received radiation therapy (Clarke et al.  2005 ). A 
more recent study found that patients younger than 45 years, particularly those 
with strong family histories, appeared to have an increased risk of developing con-
tralateral breast cancer following postmastectomy radiation therapy (Hooning 
et al.  2008 ).   

    Hormonal Therapy 

    Tamoxifen 

 Although tamoxifen has been shown to reduce the risk of recurrence of early-stage 
breast cancer, it acts as a selective estrogen receptor modulator and may increase 
the risk of endometrial carcinoma and uterine sarcomas. Careful monitoring of 
each patient with an intact uterus who has taken or is taking tamoxifen is therefore 
essential. Tamoxifen also increases the risk of deep venous thrombosis, and patients 
should be educated regarding the signs and symptoms of deep venous thrombosis. 
Furthermore, because tamoxifen is associated with ocular toxicity (although 
rarely), patients should be counseled to maintain close follow-up with their 
ophthalmologist.  

    Aromatase Inhibitors 

 The ATAC (anastrozole, tamoxifen, alone or in combination) trial demonstrated that 
anastrozole, compared with tamoxifen, reduced the risk of recurrence of early-stage 
breast cancer (Cuzick et al.  2010 ). As a result, aromatase inhibitors have become the 
standard of care for the treatment of hormone receptor-positive breast cancer in 
postmenopausal woman. However, although aromatase inhibitors have a favorable 
side effect profi le compared with tamoxifen, they have a negative effect on bone 
health through estrogen deprivation (Eastell et al.  2011 ). As a result, patients should 
undergo regular monitoring with bone density studies and receive counseling 
regarding bone health to reduce their risk of developing worsening osteopenia or 
osteoporosis.    
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    Psychosocial Functioning 

 An important aspect of follow-up with breast cancer survivors is the true 
 acknowledgment of the grief and sadness that is associated with the loss of all or 
part of the female breast. Furthermore, following treatment, many patients enter 
into to a period of increased anxiety, depression, and stress (Khan et al.  2012 ). Many 
patients may benefi t from participation in breast cancer support groups, particularly 
those that are geared toward their specifi c demographic. For example, young breast 
cancer survivors often gravitate to the Young Survival Coalition, which focuses on 
meeting the needs of young women who have been diagnosed with breast cancer. 
The Sisters Network provides strength and support to young and old African- 
American women who are breast cancer survivors. In addition, many breast cancer 
survivors fi nd benefi t in individual counseling sessions, which may focus on mind-
fulness and meditation to reduce fears of recurrence (Tacon  2011 ).    

      Suggested Readings 

    Beaulac SM, McNair LA, Scott TE, et al. Lymphedema and quality of life in survivors of 
 early- stage breast cancer.  Arch Surg  2002;137:1253–1257.  

    Bender CM, Sereika SM, Berga SL, et al. Cognitive impairment associated with adjuvant therapy 
in breast cancer.  Psychooncology  2006;15:422–430.  

 Key Practice Points 

•     Current guidelines support surveillance of breast cancer survivors with a 
physical examination and a mammogram; use of more intensive monitor-
ing is not recommended.  

•   Mammography remains the primary imaging technique for breast cancer 
because it is the only imaging method that has consistently been found to 
reduce breast cancer–related mortality.  

•   Risk of anthracycline-related cardiomyopathy increases with age, combina-
tion with trastuzumab, and combination with mediastinal radiation therapy.  

•   Risk of ovarian failure is increased when the chemotherapy regimen includes 
cyclophosphamide or anthracycline and is administered to women older than 
35 years.  

•   Tamoxifen may increase the risk of endometrial carcinoma, uterine sar-
coma, deep venous thrombosis, and ocular toxicity.  

•   Patients who are treated with aromatase inhibitors should undergo regular 
monitoring with bone density studies and receive counseling regarding 
bone health to reduce their risk of developing worsening osteopenia or 
osteoporosis.    

P.K. Morrow



65

    Berry DA, Cronin KA, Plevritis SK, et al. Effect of screening and adjuvant therapy on mortality 
from breast cancer.  N Engl J Med  2005;353:1784–1792.  

    Boykoff N, Moieni M, Subramanian SK. Confronting chemobrain: an in-depth look at survivors’ 
reports of impact on work, social networks, and health care response.  J Cancer Surviv  2009;3:
223–232.  

    Bristow MR, Mason JW, Billingham M, et al. Dose-effect and structure-function relationships in 
doxorubicin cardiomyopathy.  Am Heart J  1981;102:709–718.  

    Chaudary MA, Millis RR, Hoskins EO, et al. Bilateral primary breast cancer: a prospective study 
of disease incidence.  Br J Surg  1984;71:711–714.  

    Clarke M, Collins R, Darby S, et al. Effects of radiotherapy and of differences in the extent of 
surgery for early breast cancer on local recurrence and 15-year survival: an overview of the 
randomised trials.  Lancet  2005;366:2087–2106.  

    Correa DD, Ahles TA. Neurocognitive changes in cancer survivors.  Cancer J  2008;14:396–400.  
    Cozen W, Bernstein L, Wang F, et al. The risk of angiosarcoma following primary breast cancer. 

 Br J Cancer  1999;81:532–536.  
    Cuzick J, Sestak I, Baum M, et al. Effect of anastrozole and tamoxifen as adjuvant treatment for 

early-stage breast cancer: 10-year analysis of the ATAC trial.  Lancet Oncol  2010;11:1135–1141.  
    Early Breast Cancer Trialists’ Collaborative Group. Comparisons between different polychemo-

therapy regimens for early breast cancer: meta-analyses of long-term outcome among 100,000 
women in 123 randomised trials.  Lancet  2012;379:432–444.  

    Eastell R, Adams J, Clack G, et al. Long-term effects of anastrozole on bone mineral density: 
7-year results from the ATAC trial.  Ann Oncol  2011;22:857–862.  

    Fajardo LL, Roberts CC, Hunt KR. Mammographic surveillance of breast cancer patients: should 
the mastectomy site be imaged?  Am J Roentgenol  1993;161:953–955.  

   GIVIO Investigators. Impact of follow-up testing on survival and health-related quality of life 
in breast cancer patients. A multicenter randomized controlled trial.  JAMA  1994;271:
1587–1592.  

    Goodwin PJ, Ennis M, Pritchard KI, et al. Risk of menopause during the fi rst year after breast 
cancer diagnosis.  J Clin Oncol  1999;17:2365–2370.  

    Hermelink K, Kuchenhoff H, Untch M, et al. Two different sides of “chemobrain”: determinants 
and nondeterminants of self-perceived cognitive dysfunction in a prospective, randomized, 
multicenter study.  Psychooncology  2010;19:1321–1328.  

    Hillner BE, Ingle JN, Chlebowski RT, et al. American Society of Clinical Oncology 2003 update 
on the role of bisphosphonates and bone health issues in women with breast cancer.  J Clin 
Oncol  2003;21:4042–4057.  

    Hojris I, Overgaard M, Christensen JJ, et al. Morbidity and mortality of ischaemic heart disease in 
high-risk breast-cancer patients after adjuvant postmastectomy systemic treatment with or 
without radiotherapy: analysis of DBCG 82b and 82c randomised trials. Radiotherapy 
Committee of the Danish Breast Cancer Cooperative Group.  Lancet  1999;354:1425–1430.  

    Hooning MJ, Aleman BM, Hauptmann M, et al. Roles of radiotherapy and chemotherapy in the 
development of contralateral breast cancer.  J Clin Oncol  2008;26:5561–5568.  

   Hurria A, Rosen C, Hudis C, et al. Cognitive function of older patients receiving adjuvant chemo-
therapy for breast cancer: a pilot prospective longitudinal study.  J Am Geriatr Soc  2006;54:
925–931.  

    Jenkins V, Shilling V, Deutsch G, et al. A 3-year prospective study of the effects of adjuvant treat-
ments on cognition in women with early stage breast cancer.  Br J Cancer  2006;94:828–834.  

    Jones JM, Ribeiro GG. Mortality patterns over 34 years of breast cancer patients in a clinical trial 
of post-operative radiotherapy.  Clin Radiol  1989;40:204–208.  

    Kaplan HG, Malmgren JA, Atwood MK. Increased incidence of myelodysplastic syndrome and 
acute myeloid leukemia following breast cancer treatment with radiation alone or combined 
with chemotherapy: a registry cohort analysis 1990–2005.  BMC Cancer  2011;11:260.  

    Keefe DL. Trastuzumab-associated cardiotoxicity.  Cancer  2002;95:1592–1600.  
    Khan F, Amatya B, Pallant JF, et al. Factors associated with long-term functional outcomes and 

psychological sequelae in women after breast cancer.  Breast  2012;21:314–320.  

5 Breast Cancer Survivorship Management



66

    Khatcheressian JL, Wolff AC, Smith TJ, et al. American Society of Clinical Oncology 2006 update 
of the breast cancer follow-up and management guidelines in the adjuvant setting.  J Clin Oncol  
2006;24:5091–2097.  

    Kuhl CK, Schrading S, Leutner CC, et al. Mammography, breast ultrasound, and magnetic reso-
nance imaging for surveillance of women at high familial risk for breast cancer.  J Clin Oncol  
2005;23:8469–8476.  

    Levi F, Randimbison L, Te VC, et al. Increased risk of esophageal cancer after breast cancer.  Ann 
Oncol  2005;16:1829–1831.  

    Lu W, de Bock GH, Schaapveld M, et al. The value of routine physical examination in the follow 
up of women with a history of early breast cancer.  Eur J Cancer  2011;47:676–682.  

    Neugut AI, Robinson E, Lee WC, et al. Lung cancer after radiation therapy for breast cancer. 
 Cancer  1993;71:3054–3057.  

    Patt DA, Duan Z, Fang S, et al. Acute myeloid leukemia after adjuvant breast cancer therapy in 
older women: understanding risk.  J Clin Oncol  2007;25:3871–3876.  

    Pinder MC, Duan Z, Goodwin JS, et al. Congestive heart failure in older women treated with adju-
vant anthracycline chemotherapy for breast cancer.  J Clin Oncol  2007;25:3808–3815.  

    Quesnel C, Savard J, Ivers H. Cognitive impairments associated with breast cancer treatments: 
results from a longitudinal study.  Breast Cancer Res Treat  2009;116:113–123.  

    Shilling V, Jenkins V, Morris R, et al. The effects of adjuvant chemotherapy on cognition in women 
with breast cancer—preliminary results of an observational longitudinal study.  Breast  2005;
14:142–150.  

    Smith RE, Bryant J, DeCillis A, et al. Acute myeloid leukemia and myelodysplastic syndrome 
after doxorubicin-cyclophosphamide adjuvant therapy for operable breast cancer: the 
National Surgical Adjuvant Breast and Bowel Project experience.  J Clin Oncol  2003;21:
1195–1204.  

    Stewart A, Collins B, Mackenzie J, et al. The cognitive effects of adjuvant chemotherapy in early 
stage breast cancer: a prospective study.  Psychooncology  2008;17:122–130.  

    Tabar L, Vitak B, Chen HH, et al. Beyond randomized controlled trials: organized mammographic 
screening substantially reduces breast carcinoma mortality.  Cancer  2001;91:1724–1731.  

    Tacon AM. Mindfulness: existential, loss, and grief factors in women with breast cancer. 
 J Psychosoc Oncol  2011;29:643–656.  

    Wefel JS, Lenzi R, Theriault R, et al. “Chemobrain” in breast carcinoma?: a prologue.  Cancer  
2004a;101:466–475.  

    Wefel JS, Lenzi R, Theriault RL, et al. The cognitive sequelae of standard-dose adjuvant chemo-
therapy in women with breast carcinoma: results of a prospective, randomized, longitudinal 
trial.  Cancer  2004b;100:2292–2299.  

    Yap J, Chuba PJ, Thomas R, et al. Sarcoma as a second malignancy after treatment for breast 
 cancer.  Int J Radiat Oncol Biol Phys  2002;52:1231–1237.    

    Survivorship Algorithms 

 These cancer survivorship algorithms have been specifi cally developed for MD 
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and are not intended to replace the independent medical or professional judgment of 
physicians or other health care providers. Moreover, these algorithms should not be 
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         Chapter Overview   An estimated 96,830 new cases of colon cancer and 40,000 
new cases of rectal cancer occurred in 2014, according to the most recent estimates 
from the American Cancer Society. The Centers for Disease Control and Prevention 
found that the number of survivors of all types of cancer increased from 9.8 million 
in 2001 to 11.7 million in 2007, and about 10% of these were survivors of colorectal 
cancer (CRC). By the year 2030, the number of patients with CRC is estimated to 
increase by as much as 30%. Given these overwhelming demographic changes, it 
is extremely important to improve our understanding of the essential health care 
needs and management issues of long-term CRC survivors. The term “cancer 
survivor” is now commonly used to describe a person from the time of cancer 
diagnosis through the remaining years of life. This chapter addresses CRC 
survivorship care and management issues, including risk evaluation, proper staging, 
available treatment options, surveillance recommendations, quality of life concerns, 
and prevention of recurrence.  

    Components of Survivorship Care 

 Four components are essential to comprehensive survivorship care: proper treat-
ment and prevention, surveillance, intervention, and coordination of care. Prevention 
means using effi cacious methods to prevent recurrence of the original cancer and 
occurrence of new cancers or late effects. Surveillance indicates monitoring for 
cancer spread, recurrence, or second cancers, as well as for medical and psychoso-
cial late effects. Intervention means using sensible methods to address the conse-
quences of cancer and its treatment. Coordination of care includes the arrangement 
and integration of necessary follow-up care between specialists and primary care 
providers to ensure that the survivor’s health needs are met.  

    Noninterventional Risk Evaluation 

 Researchers have found that the following noninterventional risk factors may 
increase a person’s chance of developing colorectal polyps or CRC:

•    Age: about 90% of people diagnosed with CRC are older than 50 years  
•   Ethnicity: in the United States, African Americans have the highest incidence of 

CRC and CRC-related mortality (American Cancer Society  2011 )  
•   Personal history of colorectal polyps or CRC  
•   Personal history of infl ammatory bowel disease (ulcerative colitis or Crohn 

disease)  

 Physician Support ....................................................................................................................  86
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•   Family history of CRC: Table  6.1  shows the relationship between family history 
and relative risk of developing CRC

•      Inherited syndromes: the two most common inherited syndromes linked with 
CRC are familial adenomatous polyposis and hereditary non-polyposis CRC 
(Lynch syndrome)     

    Patient Reactions to a Colorectal Cancer Diagnosis 

 A CRC diagnosis can be very challenging for the patient. Some patients with CRC 
have found the following actions helpful for managing the diffi cult feelings they 
experienced after hearing of their diagnosis:

•    Finding a physician that the patient feels comfortable with  
•   Working with the physician to establish a treatment plan, which helps the patient 

feel more settled and regain a sense of control over their life  
•   Trying to do as many usual activities as possible  
•   Joining CRC support group(s) though organizations such as   www.

CCAlliance.org    ,   www.acor.org    ,   www.cancercare.org    ,   www.cancer.org    , or 
  www.fi ghtcolorectalcancer.org         

    Survival Rates and Staging 

 According to the American Cancer Society ( 2011 ), only 39% of patients diagnosed 
with CRC between 1999 and 2006 had localized disease, for which the 5-year rela-
tive survival rate was 90%; 5-year relative survival rates for patients diagnosed with 
regional and distant CRC were 70% and 12%, respectively. The 5-year relative sur-
vival rate for CRC in general has increased from 51% for patients diagnosed in the 
mid-1970s to 67% for patients diagnosed between 1999 and 2006 (National Cancer 
Institute  2011 ). The following are 5-year relative survival rates according to the 
location of the cancer (Gatta et al.  2003 ):

   Table 6.1    Relative risk of developing colorectal cancer (CRC) with a family history of the disease   

 Family history  Relative risk (95% confi dence interval) 

 No family history  1 
 1 fi rst-degree relative with CRC  2.3 (2.0–2.5) 
 >1 fi rst-degree relative with CRC  4.3 (3.0–6.1) 
 1 fi rst-degree relative diagnosed with CRC before 

age 45 years 
 3.9 (2.4–6.2) 

 1 fi rst-degree relative with colorectal adenoma  2.0 (1.6–2.6) 

  Source: Johns and Houlston ( 2001 )  
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•    Rectum: 59%  
•   Right colon: 59%  
•   Transverse colon: 59%  
•   Rectosigmoid junction: 62%  
•   Ascending colon: 63%  
•   Left colon: 65%  
•   Descending colon: 66%    

 Stages are often labeled using Roman numerals I through IV. According to the 
American Joint Committee on Cancer ( 2009 ), CRC is staged as follows:

•    Stage 0: very early cancer on the innermost layer of the intestine  
•   Stage I (T1-2, N0, M0): cancer is in the inner layers of the colon  
•   Stage II (T3-4b, N0, M0): cancer has spread through the muscle wall of the colon  
•   Stage III (any T, N1-N2a-b, M0): cancer has spread to the lymph nodes  
•   Stage IV (M1a-b with any T or N): cancer has spread to other organs     

    Treatment Modalities 

    Surgery 

 Surgery is the only defi nitive treatment modality for cure of nonmetastatic disease 
(stage I-III). For patients undergoing curative surgical resection of CRC, overall 
survival with surgery alone mimics that of the general population. 

 For surgically resectable metastatic lesions (limited in number, satisfactory organ 
preservation possible), a course of stage IV neoadjuvant chemotherapy or chemora-
diation (for rectal cancer) is usually considered. Surgery can be performed safely 
4 weeks after the last cycle of chemotherapy, assuming no anti–vascular endothelial 
growth factor (VEGF) agents were used (Van Cutsem et al.  2010 ).  

    Chemotherapy 

 Adjuvant chemotherapy for 6 months is indicated for stage III CRC but not for stage II 
CRC. However, chemotherapy may be considered for high-risk stage II CRC that 
includes any of the following: T4 primary tumor, histologic fi ndings of poor differen-
tiation, lymphovascular invasion, perineal invasion, bowel obstruction or perforation, 
fewer than 12 regional lymph nodes in the surgical specimen, positive margin(s), or 
microsatellite instability (Wolpin et al.  2007 ). Chemotherapy is also used to improve 
symptoms and prolong survival in patients with stage IV colon cancer. 

 Several chemotherapeutic agents are available for the treatment of metastatic CRC. 
Conventional agents include fl uoropyrimidine, capecitabine (Xeloda), oxaliplatin, 
and irinotecan. Targeted agents include bevacizumab (anti-VEGF), cetuximab 
(HER monoclonal antibody), and panitumumab (HER monoclonal antibody).  
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    Radiation 

 Radiation alone has a limited role in the treatment of CRC; it is usually combined 
with chemotherapy for patients with locally advanced rectal cancer. However, radia-
tion may be used for palliation of metastases in certain locations, such as the sacrum 
or brain.  

    Chemoradiation 

 Patients with clinical stage II or stage III rectal cancer who underwent radiation 
therapy (45–50 Gy in 25–28 fractions of 1.8 Gy over a period of 5.5 weeks) and 
chemotherapy (fl uorouracil or capecitabine) before surgery were found to have 
fewer problems after treatment was completed and a lower risk of cancer recur-
rence in the rectum than patients who underwent radiation and chemotherapy after 
surgery (Bosset et al.  2006 ). The patients who underwent neoadjuvant chemoradia-
tion also underwent more sphincter-sparing procedures, experienced fewer toxic 
effects during therapy, and adhered better to the chemotherapy than patients in the 
other group.  

    Other 

 For patients with stage IV disease that has spread to the liver, various treatments 
other than surgery that are directed specifi cally at the liver can be used. These may 
include radiofrequency ablation. For additional details, see   http://www.mdanderson.
org/education-and-research/resources-for-professionals/clinical-tools-and-resources/
practice-algorithms/ca-treatment-colon-web-algorithm.pdf    .   

    Surveillance 

 The proportion of CRC patients undergoing resection with curative intent increased 
from 6.7% during the 1976–1984 period to 23.7% during the 1994–2003 period 
(P < 0.001) for those with distant metastases and from 15.9% to 58.1% (P < 0.001) 
for those with local recurrence (Guyot et al.  2005 ). According to another study, 
patients with hepatic CRC metastases detected at follow-up were signifi cantly more 
likely to have a potentially curative operation than patients with hepatic CRC metas-
tases who did not receive regular follow-up (Child et al.  2005 ). 

 In 2000, the American Society of Clinical Oncology (ASCO) introduced 
clinical practice guidelines for follow-up care and recurrence prevention for patients 
with stage II and III CRC (Benson et al.  2004 ). These guidelines were updated in 
2005 (Desch et al.  2005 ). The ASCO Colon Cancer Survivorship Care Plan is a 
1-page document that outlines the components of follow-up care (physician visit, 
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carcinoembryonic antigen test, computed tomographic scan, and colonoscopy). 
Surveillance recommendations for colon (Table  6.2 ) and rectal (Table  6.3 ) cancer 
were developed at MD Anderson using the ASCO guidelines.

        Genetic Tests Predicting Recurrence 

    Nonmetastatic Disease 

 Currently, about 75–85% of patients with stage II CRC can be cured with surgery 
alone (Donna  2007 ), but there is no way to identify these patients. Moreover, the 
absolute survival benefi t of chemotherapy is relatively small, about 3–6%, whereas 
the risk of serious side effects is about 25% (Laino  2009 ). According to reports from 
the 45th annual ASCO meeting in 2009, new molecular tools can help physicians 
identify patients who might benefi t most from chemotherapy. To date, 3 gene 
expression tests for CRC have been or are being studied: Oncotype DX (Genomic 
Health, Redwood City, CA), Coloprint (Agendia, Irvine, CA), and OncoDefender- 
CRC (Everist Genomics, Ann Arbor, MI). Oncotype DX is currently the only gene 
expression test out of the 3 that is approved by the US Food and Drug Administration 
(FDA). 

    Oncotype DX 

 The Oncotype DX colon cancer recurrence score for stage II cancer is calculated 
from the quantitated expression of seven recurrence genes and fi ve reference genes 
in the tumor tissue and is expressed as an individual recurrence score ranging from 
0 to 100 (Oncotype DX  2011 ). A linear relationship was demonstrated between the 
recurrence score and colon cancer recurrence risk in the QUASAR validation study 
(Kerr et al.  2009 ). The recurrence score also provides information about treatment 
outcome for patients with stage II and III CRC. In the NSABP C-07 study, it was 
suggested that the addition of oxaliplatin showed greater benefi t in patients with 
high recurrence scores (i.e., >40%) than in patients with low recurrence scores 
(i.e., <30%).  

    Coloprint 

 Coloprint analyzes 18 genes, compared with 12 genes in Oncotype DX, and identi-
fi es patients as either high risk or low risk. In the fi rst validation study, Coloprint 
was superior to the ASCO criteria in assessing the risk of cancer recurrence without 
prescreening for microsatellite instability (Salazar  2011 ).  
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    OncoDefender-CRC 

 OncoDefender evaluates the expression levels of fi ve specifi c genes (identifi ed by 
Everist Genomics as predictors of recurrence). It is the only molecular prognostic 
test that can predict the risk of recurrence in patients with previously surgically 
treated stage I/II colon cancer and stage I rectal cancer (for stage I colon cancer: 
sensitivity 69%, specifi city 88%, accuracy 79%; for stage II colon cancer: sensitiv-
ity 70%, specifi city 55%, accuracy 61%).   

    Metastatic Disease 

 The  K-RAS  gene, a human homolog of the Kirsten rat sarcoma-2 virus oncogene, is 
linked with cellular signaling pathways, including those involving the epidermal 
growth factor receptor. A  K-RAS  mutation on codon 12 has been found to predict 
unresponsiveness to epidermal growth factor receptor–targeted monoclonal anti-
bodies (cetuximab or panitumumab) in previously treated patients or in patients 
undergoing fi rst-line therapy for metastatic CRC (Chang et al.  2009 ).   

    Quality of Life Management 

 Quality of life is generally measured by structured questionnaires that can be scored 
and quantifi ed. For evaluating quality of life after surgery, the Functional Assessment 
of Cancer Therapy-Colorectal (FACT-C) questionnaire system is reliable and has 
been validated in patients with CRC. The European Organization for Research and 
Treatment questionnaire template (QLC-C30) is a more reliable and valid assess-
ment of quality of life for patients with advanced disease than the FACT-C (Silpakit 
et al.  2006 ). 

    Surgery-Related Issues 

    Care of Stomata 

 For patients requiring a stoma, enterostomal therapists or surgical oncology staff 
nurses provide preoperative support, postoperative education, and state-of-the-art 
supplies (DeCosse and Cennerazzo  1997 ). 

 Most patients with left-sided or sigmoid colostomy learn to perform habitual 
stomal irrigation. Small security pads or pouches are available for use between irri-
gations (DeCosse and Cennerazzo  1997 ). Stomal irrigation is not advised if the 
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patient is substantially obese, has poor vision, or has another disabling factor that 
limits or precludes personal stomal management (DeCosse and Cennerazzo  1997 ). 
Thin-walled translucent or opaque pouches adhere well and are secure, comfort-
able, odor-proof, non-irritating, and inconspicuous (DeCosse and Cennerazzo  1997 ). 
To ensure proper sealing on the cicatricial skin, strategic application of skin barrier 
paste and powder (Stomahesive) is useful (DeCosse and Cennerazzo  1997 ). 
Avoiding foods such as fi sh, onions, garlic, broccoli, asparagus, and cabbage and 
eating yogurt or drinking buttermilk may help reduce odor production. It is impor-
tant that patients manage the stoma with reasonable effi ciency because Medicare 
reimbursement is restricted and provision of stomal supplies is limited (DeCosse 
and Cennerazzo  1997 ). 

 Patients should call the doctor if one or more of the following symptoms occur 
(  www.upmc.com    ):

•    Purple, black, or white stoma  
•   Severe cramps lasting more than 6 hours  
•   Severe watery discharge from the stoma lasting more than 6 hours  
•   No output from the colostomy for 3 days  
•   Excessive bleeding from the stoma     

    Effects of Rectal Surgery 

 Unsurprisingly, all patients who undergo abdominoperineal resection tend to 
have a permanent stoma, and patients who undergo low anterior resection are 
more likely to have a stoma than patients who undergo high anterior resection 
(Engel et al.  2003 ). Patients who undergo low anterior resection also are usu-
ally less depressed and have better sexual function and social adaptation than 
patients who undergo high anterior resection (Engel et al.  2003 ). For patients 
who undergo a low rectal anastomosis, irregular bowel movements are com-
mon for weeks or even months after the surgery (DeCosse and Cennerazzo 
 1997 ). 

 Pelvic radiation therapy and temporary fecal diversion may contribute to a nar-
rowed anastomosis that may require dilatation (DeCosse and Cennerazzo  1997 ). 
Bulk in the diet, with added fi ber or with a psyllium hydrophilic mucilloid 
(Metamucil), helps keep bowel movements stable. 

 The current rate of urinary dysfunction after surgery for rectal cancer is between 
30% and 70% (Calpista  2007 ). Several factors, aside from preservation of nerve 
fi bers, are involved in the pathophysiology of mild urinary incontinence. Loss of 
sympathetic innervations owing to damage of the hypogastric nerve or parasympa-
thetic innervations owing to damage of the sacral splanchnic plexus may be respon-
sible for urgency or stress incontinence and sexual dysfunction. Sexual dysfunction 
is more diffi cult to assess in women. Following rectal surgery, many women experi-
ence dyspareunia and fear of stool leakage, both of which limit sexual activity. A 
nerve-sparing surgical approach to the rectum could minimize damage to the pelvic 
nerves, but this technique is diffi cult owing the complex anatomy of the various 
neural branches.   
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    Chemotherapy-Related Issues 

 Anticancer agents may cause anemia, neutropenia, diarrhea, nausea, vomiting, hyper-
tension, neuropathy, and anorexia; however, these toxic effects are often treatable. 

 Table  6.4  lists drugs that help control common problems associated with chemo-
therapeutics used to treat CRC. Uridine triacetate (Vistonuridine) has been used to 
treat fl uorouracil and capecitabine overdose in cancer patients (Bamat  2011 ) under 
an FDA emergency-use Investigational New Drug waiver. Patients treated with uri-
dine triacetate have fully recovered from the fl uorouracil overdose even in cases in 
which a lethal outcome otherwise would have been expected.

   According to the  Journal of Allergy and Clinical Immunology , rapid desensitization 
has been safely and effectively used to treat oxaliplatin-induced allergic reactions. 

 Hematologic side effects, such as severe anemia and neutropenia, can hinder a 
patient’s immune response and result in severe infection and can even be fatal. Such 
side effects can necessitate cessation of ongoing therapy. Erythropoietin, a glyco-
protein that stimulates red blood cell production, can be used to treat anemia, and 
fi lgastrim, a granulocyte colony-stimulating factor, can be used to treat neutropenia. 
However, erythropoietin has been linked to an increased risk of thrombosis, and 
care should be taken when treating patients at risk for developing venous thrombo-
embolism (Barbera and Thomas  2010 ). 

   Table 6.4    Drugs used to treat symptoms commonly associated with chemotherapeutic agents 
(DeCosse and Cennerazzo  1997 ; Saif and Reardon  2005 ; Surjushe et al  2009 ; Laura  2010 ; Ocvirk 
and Cencelj  2010 )   

 Symptom  Drug  Route 

 Mild nausea  Trimethobenzamide  Oral, rectal 
 Prochlorparazine  Oral, rectal 
 Lorazepam  Oral 

 Severe nausea  Granisetron  Intravenous 
 Ondansetron  Oral, intravenous 

 Gastric stasis  Metoclopromide  Oral 
 Cisapride  Oral 

 Diarrhea (fl uorouracil, 
capecitabine, irinotecan) 

 Loperamide 
 Attapulgite 

 Oral 
 Oral 

 Diphenoxylate hydrochloride 
with sulfate 

 Oral 

 Sandostatin  Intravenous 
 Peripheral neuropathy (oxaliplatin)  Glutathione  Intravenous 

 Ca++/Mg++  Intravenous 
 Carbamazepine  Oral 
 Gabapentin  Oral 

 Mucositis (fl uorouracil, capecitabine)  Magic brand mouth wash, 
analgesics, topical steroids 

 Topical, oral 

 Hand and foot syndrome 
(palmar-plantar erythrodysesthesia; 
capecitabine, fl uorouracil) 

 Emollient, vitamin B 6   Topical 

 Acne-like rash (cetuximab)  Emollient, antibiotic  Topical 
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 The most common and signifi cant side effect of bevacizumab is hypertension, 
which is caused by decreased production of nitric oxide, a potent vasodilator, 
through inhibition of VEGF. The decision to start standard antihypertensive 
medication(s) should be made on an individual basis, taking into consideration the 
presence of other risk factors for cardiovascular disease and the persistence of blood 
pressure readings above 150/100 mmHg (Arriaga and Becerra  2006 ). Angiotensin- 
converting enzyme inhibitors (e.g., enalapril, lisinopril) are recommended for the 
initial management of bevacizumab-induced hypertension. 

 Other side effects of bevacizumab include epistaxis, thrombosis, and 
 gastrointestinal bleeding. Prophylactic anticoagulation is not recommended, and 
clinicians should consider the risk-benefi t ratio when prescribing bevacizumab to 
patients at high risk for thrombotic events (age >65 years with a history of arterial 
thromboembolism; Arriaga and Becerra  2006 ). Patients taking bevacizumab should 
also talk to a health care provider before taking acetaminophen, aspirin, ibuprofen, 
ketoprofen, or naproxen (Stenerson  2009 ). 

 The following drugs may interact with capecitabine (Stenerson  2009 ): antacids 
with aluminum or magnesium, folic acid, leucovorin, medicines to increase blood 
counts, phenytoin, vaccines, and warfarin.  

    Radiation-Related Issues 

    Short-Term Effects 

 Potential side effects of pelvic radiation therapy include tenesmus, proctitis, diar-
rhea, intestinal obstruction, stricture, fi stula, and dysuria during the course of the 
therapy. The addition of chemotherapy may increase the toxic effects (DeCosse and 
Cennerazzo  1997 ). About 3–5% of patients receiving therapeutic levels of pelvic 
radiation may require operative management (DeCosse and Cennerazzo  1997 ). 
Eating a nutritious diet is a very important way to manage these side effects. 

 Radiation-induced perianal dermatitis can be bothersome to the patient. Skin 
care after radiation therapy is advised as follows (DeCosse and Cennerazzo  1997 ):

•    Use hydrophilic lubricants (e.g., Eucerin, Aquaphor, Lubriderm) two or three 
times per day on the irradiated areas  

•   Use ointments combined with vitamins A and D or zinc oxide to protect anal area 
if diarrhea is present  

•   Cleanse the perianal area with tepid water and pat dry after each bowel movement  
•   Wear cotton undergarments to reduce moisture build-up by allowing adequate air 

exchange     

    Long-Term Effects 

 Pelvic irradiation increases the risk of hip fractures in women aged 65 years or older 
(Baxter et al.  2005 ). Combined-modality therapies (i.e., chemoradiation) may exac-
erbate the toxic effects of radiation on bone density; medications and lack of 
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estrogen may further contribute to the risk of osteoporosis. Therefore, bone density 
of CRC survivors should be monitored regularly and evaluated carefully when 
symptoms develop that suggest fractures.   

    Palliation 

 Palliation is defi ned by quality rather than by quantity of remaining life. Patients with 
incurable distal rectal cancer often have persistent bleeding, and the risks and mor-
bidity of a palliative abdominoperineal resection may outweigh any benefi ts (DeCosse 
and Cennerazzo  1997 ). In the setting of pelvic recurrence, quality of life could be 
improved by pelvic exenteration in 88% of selected patients (Yeung et al.  1994 ).  

    Pain Management 

 Pain control is by far one of the most important quality-of-life issues for patients 
with recurrent CRC. Radiation therapy is considered the primary treatment for 
symptomatic pelvic and bone metastases of CRC. 

 The need for analgesics should be obvious. Anticholinergics are the preferable 
treatment for gastrointestinal spasm, and corticosteroids are useful for treating 
nerve pain. Policies for the control of chronic malignant pain are different from 
those for the control of acute pain. The following are important things to keep in 
mind when treating chronic malignant pain (DeCosse and Cennerazzo  1997 ):

•    Morphine should be administered on a scheduled regimen with regular use of 
stool softeners  

•   Analgesics should be given suffi ciently, despite risk of potential addiction  
•   Oral administration is preferable  
•   Nonsteroidal anti-infl ammatory drugs, antidepressants, and corticosteroids 

should be used as additional support  
•   Titration of incremental doses should be considered until pain relief is achieved  
•   Transdermal patches are useful for maintenance but should not be used as initial 

therapy because their stickiness is limited by the amount of body hair and 
perspiration      

    Pregnancy 

 In general, pregnant patients with CRC present with more advanced disease than 
other patients, and the majority of pregnant patients die within 1 year of diagnosis; 
the estimated median survival duration is less than 5 months (Chan et al.  1999 ). 

 Clinicians should perform the diagnostic and prognostic tests outlined in 
Table  6.5 . Surgery could be performed safely before 20 weeks of gestation when 
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appropriate (Cohen-Kerem et al.  2005 ). After 20 weeks of gestation, surgery should 
be delayed to allow reasonable maturation of the fetus (Yaghoobi et al.  2009 ). It has 
also been proposed that colon surgery can be performed immediately after an 
uncomplicated cesarean section.

   Adjuvant chemotherapy is not indicated in the fi rst trimester because of the 
potential teratogenic effects of fl uorouracil (irinotecan may also harm a fetus), but 
it can be administered during the second and third trimesters (Cappell  1998 ). 
Oxaliplatin has been found to be useful for treating CRC in pregnant patients, but 
only during the second and third trimesters (Gensheimer et al.  2009 ). However, 
oxaliplatin can be considered during the first trimester in patients with meta-
static disease and for high-risk groups. No adjuvant or neoadjuvant radiation 
is recommended during pregnancy until after delivery or elective abortion 
(Cappell  1998 ). 

 Following the surgery, the placenta should be thoroughly examined for metasta-
sis. Breast feeding is contraindicated during anticancer chemotherapy.  

    Prevention of Recurrence 

 Current dietary and lifestyle recommendations for the prevention of CRC can be 
summarized as follows (American Cancer Society  2011 ): get screened regularly, 
maintain a healthy weight throughout life, adopt a physically active lifestyle, and 
consume a healthy diet with an emphasis on plant sources. 

    Diet 

 The following foods are recommended:

•    High-fi ber foods  
•   5–8 servings of fruits and vegetables daily  

   Table 6.5    Special considerations for diagnostic and prognostic tools for colorectal cancer in 
pregnant patients (Minter et al  2005 ; Saif  2005 )   

 Tool  Notes 

 Carcinoembryonic antigen test  Level not affected by pregnancy 
 Abdominal computed 

tomographic scan 
 Contraindicated in pregnancy, consider ultrasound 

 Magnetic resonance imaging  Avoids maternal and fetal exposure to ionizing radiation 
and is useful for assessment of maternal disease of the 
abdomen during pregnancy 

 Colonoscopy  Considered a relative contraindication in pregnancy; 
partial colonoscopy is often considered instead 
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•   100% whole-grain breads and pastas  
•   Dairy foods and vitamin D: assessment of a cohort from the National Cancer 

Institute–sponsored Polyp Prevention Trial (the Third National Health and 
Nutrition Examination Survey; Hartman et al.  2005 ; Freedman et al.  2007 ) 
showed that patients who had previously had one or more adenomas removed 
during a qualifying colonoscopy who had high vitamin D blood levels 
(≥80 nmol/L) had a 72% lower risk of CRC-related death than those with low 
vitamin D blood levels (<50 nmol/L)  

•   Calcium: orally ingested calcium has been conjectured to lower the risk of colon 
cancer by binding bile acids and fatty acids, thereby reducing exposure to toxic 
intraluminal compounds  

•   Nuts and seeds  
•   Fish oil: 1–2 capsules or 1–3 tablespoons daily of omega-3 fatty acids is benefi -

cial for patients with CRC (Daniel et al.  2009 )    

 These foods should be avoided:

•    High amounts of red meat and processed meat  
•   Meat from farms that use antibiotics, hormones, and large amounts of corn and 

soy feed  
•   Refi ned and processed grains and sugar  
•   Fried foods     

    Activity 

 Research supports a connection between exercise and cancer prevention. A study 
released in February 2009 showed that active individuals were 24% less likely to 
develop colon cancer than sedentary individuals. For patients with stage III CRC who 
survive and are recurrence-free approximately 6 months after completion of adjuvant 
chemotherapy, physical activity appears to reduce the risk of cancer recurrence and 
mortality (Meyerhardt et al.  2006 ). Recommended exercise can include walking, 
dancing, rollerblading, swimming, cycling, or team sports, after setting goals.  

    Alcohol and Tobacco 

 In a meta-analysis of eight cohort studies, the relative risk of developing CRC 
among those who consumed 45 g of alcohol per day (i.e., about 3 standard drinks 
per day) compared with nondrinkers was 1.41 (95% confi dence interval, 1.16–1.72; 
Cho et al.  2004 ). 

 Cigarette smoking has been shown to be associated with an increased risk of 
colorectal adenoma and CRC (Pande et al.  2010 ). In the Cancer Prevention Study II, 
multivariate-adjusted CRC-related mortality rates were highest among current 
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smokers, intermediate among former smokers, and lowest in nonsmokers, with an 
increased risk observed after 20 or more years of smoking in both men and women 
(Chao et al.  2000 ).  

    Aspirin 

 According to a 2011 analysis conducted by the National Cancer Institute, the 
20-year hazard ratio for CRC-related mortality among patients in clinical trials who 
took aspirin for at least 5 years was 0.60 (95% confi dence interval, 0.45–0.81; 
Rothwell et al.  2011 ).  

    Hormone Replacement Therapy 

 Various study results have suggested a decreased risk of colon cancer among users 
of postmenopausal female hormone supplements. However, most studies assessing 
risk of rectal cancer have shown no benefi t or a slightly elevated risk of rectal cancer 
associated with hormone replacement therapy.   

    Physician Support 

 Physician support has been shown to be associated with low levels of patient dis-
tress and helplessness/hopelessness and a high level of “fi ghting spirit.” However, 
physicians must be mindful of the problems they face when communicating bad 
news to their patients, including lack of suffi cient time, diffi culty being honest with-
out causing distress, and challenges in dealing with patients’ families, responding to 
patients’ emotions, and discussing life expectancy.      

 Key Practice Points 

•     Active individuals are 24% less likely to develop colon cancer than seden-
tary individuals.  

•   For rectal cancer, preoperative magnetic resonance imaging or an endo-
scopic ultrasound is required to determine whether the patient clinically 
has high-risk stage II or stage III disease, in which case neoadjuvant 
chemoradiation is indicated.  
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         Chapter Overview   Genitourinary (GU) cancer encompasses several cancers, 
occurring in both the young and the old, and affecting predominantly men. Survivors 
of GU cancers constitute more than 50% of male cancer survivors, and primary care 
clinicians and specialists will likely see an increasing number of GU cancer survivors 
in their practice. Long-term cancer survivors have ongoing needs, and evidence-
based guidelines can assist busy clinicians in understanding and confi dently 
managing these needs. This chapter summarizes the needs of long-term GU cancer 
survivors, using evidence-based cancer-specifi c algorithms. The algorithms were 
developed for the purpose of addressing the many needs of long-term survivors, on 
the basis of the Institute of Medicine’s survivorship model of care.  

    Introduction 

 Genitourinary (GU) cancer is a diverse group of diseases that includes prostate, 
testicular, bladder, kidney, and penile cancer. The population affected is heteroge-
neous in terms of age at diagnosis, risk factors, treatment, and prognosis, although 
the most common characteristic is male sex. According to the Institute of Medicine 
(Hewitt et al.  2005 ), more than 50% of male cancer survivors are survivors of GU 
cancer. The high rate of GU cancer survivorship is a testament to the success of 
treatment modalities, but long-term monitoring of these patients presents a chal-
lenge for two main reasons: (1) a broad knowledge base is needed because of the 
heterogeneity of GU cancers, and (2) recommendations for surveillance beyond 3 
years are inconsistent or lacking and fail to address quality-of-life issues and man-
agement of late effects specifi c to each type of cancer (Hewitt et al.  2005 ). 

 The GU survivorship clinical practice algorithms included with this chapter pro-
vide an evidence-based standard of care for long-term survivors of GU cancer who 
have completed treatment at least 2–5 years previously and show no evidence of 
recurrent disease. The algorithms were developed by translating existing evidence 
into recommendations under four concurrent components of the survivorship visit. A 
more detailed description of the models of care can be found in Chap.   2    . A discussion 
of each disease-specifi c algorithm will be the focus of the remainder of this chapter.  
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    Kidney Cancer (Renal Cell Carcinoma) 

 Renal cell carcinoma (RCC) accounts for up to 90% of kidney cancer. Several his-
tologic types of RCC exist, but 85% are classifi ed as clear cell carcinoma (DeVita 
et al.  2008 ). Other histologic types include papillary, chromophobe, and collecting 
duct; sarcomatoid differentiation is associated with poor outcome (National 
Comprehensive Cancer Network  2011 ). RCC incidence has steadily increased 
since 1975, and the increase is attributed mostly to early-stage disease found inci-
dentally (National Cancer Institute  2011 ). Environmental risk factors include 
tobacco use, obesity, and hypertension. Hereditary conditions such as Von Hippel-
Lindau disease account for only a small percentage of RCC diagnoses (American 
Cancer Society  2012 ). 

 Surgical resection of the primary tumor remains the standard of care for local-
ized tumors, and this treatment results in cure for most low-grade, early-stage 
tumors. Radical nephrectomy, used to treat locally advanced tumors, involves 
removal of the kidney, adrenal gland, perirenal fat, and Gerota fascia. Nephron- 
sparing partial nephrectomy is performed in select cases. Lymphadenectomy may 
also be performed (National Cancer Institute  2011 ). Newer, less invasive surgical 
approaches such as radiofrequency ablation and cryotherapy are offered to some 
patients, especially those for whom a traditional surgical approach is too risky. 

 Prognosis with RCC is inversely correlated with both stage and grade at diagno-
sis. Five-year overall survival rates with RCC range from 5% to 94%, depending on 
stage, histologic fi ndings, and source of the malignancy (Chin et al.  2006 ). The 
Fuhrman nuclear grading system is used to grade clear cell tumor morphology. 
Grades range from 1 to 4, and grade is inversely correlated with prognosis indepen-
dent of stage (Chin et al.  2006 ). The University of California Los Angeles Integrated 
Staging System is a validated system that places patients into low-, intermediate-, 
and high-risk categories on the basis of tumor stage and grade. 

    Surveillance and Eligibility for Care at the MD Anderson 
Survivorship Clinic 

 Most patients who are eligible for care in our survivorship clinic have been treated 
defi nitively with partial or radical nephrectomy. However, a few patients have been 
treated with systemic therapy such as interferon, interleukin-2, or, more recently, 
molecular targeted therapies. Patients with hereditary RCC (Von Hippel-Lindau dis-
ease) are not eligible because of the high recurrence rate associated with this disease. 
Patients whose primary treatment modality was an ablative therapy are also not eli-
gible because of the lack of reported 5-year survival and recurrence rates associated 
with this treatment. Although cases of late metastases from RCC are documented, 
93% of recurrences occur within 5 years of nephrectomy. The most common meta-
static sites are lungs, bones, liver, and renal fossa (Shuch et al.  2012 ). Lung lesions 
and local recurrence can be detected by imaging of the chest and abdomen. Liver 
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metastases can be diagnosed by fi ndings on computed tomographic (CT) imaging and 
elevated transaminases or bilirubin levels. Bone metastases most often occur within 
the fi rst 3 years after completion of treatment and generally manifest as pain and 
elevated alkaline phosphatase levels. Therefore, routine surveillance of bones is not 
recommended for long-term survivors of RCC (Chin et al.  2006 ; Shuch et al.  2012 ). 

 The role of CT imaging during the long-term phase of survivorship is not as clear 
as it is in the fi rst 2–3 years after therapy, when the risk of recurrence is much 
higher. The risks of CT imaging must be balanced by its contribution to the manage-
ment of recurrences and complications because the cumulative dose of radiation 
from frequent CTs can be signifi cant, especially in young patients. Additionally, the 
nephrotoxic effect of contrast dye in a patient with a solitary kidney must be consid-
ered, as well as the unnecessary expense and anxiety created from false positive 
fi ndings. The type and frequency of diagnostic studies recommended in the algo-
rithm are therefore based on risk of recurrence and metastatic patterns of RCC, as 
well as potential late effects of treatment. 

 Annual visits are recommended between years 5 and 15 after treatment is com-
pleted, and during each visit a thorough history and physical examination is essential. 
Although occult metastases can occur in the absence of symptoms, many patients 
with recurrence have constitutional or organ-specifi c symptoms. A CT scan is 
omitted in patients with low-grade, low-risk T1 tumors. After year 10, imaging is 
performed only as clinically indicated.  

    Late Effects: Monitoring and Management 

 Renal insuffi ciency is the main adverse effect of treatment because most patients 
undergo nephrectomy as the primary therapy. Even when creatinine levels are nor-
mal, a patient with a solitary kidney is at risk for renal compromise if exposed to 
certain conditions. The patient must be educated regarding his or her role in the 
prevention and management of this lifelong treatment effect. Nephrotoxic medica-
tions are particularly dangerous, and patients must be instructed to minimize or 
avoid use of nonsteroidal anti-infl ammatory drugs. Depending on the glomerular 
fi ltration rate, medications for the treatment of intercurrent illnesses and chronic 
conditions may require dose reduction. 

 Blood pressure control is imperative. Hypertension can be prevented through 
lifestyle modifi cation but may require pharmacotherapy. Weight management pro-
tects renal function, not only directly through reduction in body mass, but also by 
reducing the risk of diseases such as diabetes and hypertension that are associated 
with kidney disease. Adequate hydration is also important, especially if the patient 
must undergo diagnostic studies that use nephrotoxic contrast media. Renal func-
tion is easily monitored by annual laboratory testing of blood urea nitrogen and 
creatinine. Many patients with kidney cancer have a signifi cant comorbidity that 
already predisposes them to renal dysfunction, and after nephrectomy, they often 
meet the criteria for stage II–III chronic kidney disease (Chapman et al.  2010 ). These 
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patients need more frequent creatinine monitoring and may require referral to a 
nephrologist. Systemic therapy such as interferon, interleukin-2, and, more recently, 
molecular targeted therapies are generally reserved for patients with advanced 
RCC. In the rare case that a patient is disease-free 5 years after chemotherapy, he or 
she will likely require surveillance that exceeds the recommendations of the current 
kidney cancer survivorship algorithm.   

    Urothelial Cancer: Bladder/Ureter/Renal Pelvis 

 Urothelial cell carcinoma of the bladder (transitional cell carcinoma) is associated 
with a wide variety of clinical behaviors and responses to treatment. In simple 
terms, the disease is categorized into a low-grade/low-stage “superfi cial” form and 
a high-grade/progressive-stage form. The superfi cial form is more of a nuisance 
cancer in that cystoscopic resection is generally successful, but recurrent tumors are 
common, requiring surveillance with periodic cystoscopy. 

 For patients with invasive disease who undergo extirpation of the bladder, 
 recurrence and progression are signifi cant problems, occurring in approximately 
50% of patients by 2 years after surgery. Recurrence beyond 2 years is increasingly 
uncommon. Patients undergoing cystectomy also undergo a pelvic lymph node dis-
section and a urinary diversion. Urinary diversions can be categorized in three com-
mon categories: conduit (incontinent), continent catheterizable reservoir, and 
continent neobladder. 

    Surveillance and Eligibility for Care at the MD Anderson 
Survivorship Clinic 

 Patients with superfi cial bladder cancer are not eligible for the survivorship care out-
lined in bladder/ureter/renal pelvis cancer survivorship algorithm (presented at the 
end of the chapter) owing to the nature of recurrences and need for frequent endo-
scopic surveillance. Most patients entering the survivorship clinic have been treated 
defi nitively with cystectomy and urinary diversion. A small percentage of patients 
have received systemic chemotherapy in the adjuvant or neoadjuvant setting. Annual 
surveillance recommendations take into account the probability and locations of dis-
ease recurrence, with the goal of optimizing quality of life and managing possible 
deterioration of renal function or metabolic abnormalities from the urinary diversion. 

 Metastatic recurrence is very rare at 5 or more years after completion of treat-
ment, and follow-up should emphasize functional status (Jaske et al.  2006 ). New 
primary urothelial tumors may occur in the upper tract or retained urethra; however, 
vigorous imaging-based screening is of unclear benefi t as opposed to standard eval-
uation for bleeding or other clinical presentations (Sanderson and Roupret  2007 ). In 
a review by Studer et al. ( 2006 ), urethral recurrence after orthotopic substitution 
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occurred in 25 (5%) of 482 cases, with a median time to recurrence of 14 months 
(range 3–158 months). Upper tract recurrence was diagnosed in 15 (3%) of 482 
cases at a median of 31 months (range 12–72 months). Intravenous pyelogram is 
recommended every other year between years 5 and 10 after completion of treat-
ment for monitoring and management of functional issues and new upper tract 
lesions, with the addition of a CT urogram if clinically indicated. The diagnostic 
yield of urine cytology is controversial, but urine cytology remains the standard of 
care in most guidelines (National Comprehensive Cancer Network  2011 ). 

 It is also noteworthy that the most common risk factor for bladder cancer is 
smoking, and therefore survivors of this disease may experience additional smoking- 
related health concerns and cessation needs.  

    Late Effects: Monitoring and Management 

 Although cancer recurrence is not anticipated after 5 years, declining functional 
status, stoma issues, and bowel complications may occur. The simplest form of 
urinary diversion is the ileal conduit, in which the ureters are attached to a 15–20- 
cm isolated segment of the distal ileum and the distal end is exteriorized as an 
incontinent diversion to an external appliance. Madersbacher et al. ( 2003 ) reported 
that the overall conduit-related complication rate was 66%. The 5-year complica-
tion rate was 45%, but this increased to 50% at 10 years, 54% at 15 years, and 94% 
at more than 15 years after surgery. The main causes of complications were upper 
tract changes (hydronephrosis) and urolithiasis. For stoma-related problems (e.g., 
hernia), the median time to development of the complication was 54 months (range 
4–274 months); most occurred within the fi rst 5 years. However, stomal stenosis 
occurred in 6% of patients in this series. Bowel-related complications also occurred 
mostly within the fi rst 5 years. 

 Shimko et al. ( 2011 ) analyzed another large single-institution cohort of 1,057 
patients who underwent either ileal or colonic conduit urinary diversion. The cumu-
lative rate of complications was 60.8% (643 patients), and 1,453 complications 
were attributable to the conduit. Incidence rates for complications were as follows: 
bowel, 20.3%; renal, 20.2%; infectious, 16.5%; stomal, 15.4%; urolithiasis, 15.3%; 
metabolic, 12.8%; and hydronephrosis, 11.5%. In terms of follow-up length, of 276 
patients surviving for more than 5 years after surgery without complications, 116 
(42%) eventually experienced a complication. Renal replacement therapy was nec-
essary in 26 patients (2.5%) at a median of 8.4 years (range 0.9–23.5 years), and 
another 22 patients (2.1%) experienced loss of a functional renal unit at a median of 
2.4 years (range 0.2–23.5 years). 

 Patients selected for orthotopic neobladder urinary diversion are generally 
younger and more fi t than those who undergo ileal conduit urinary diversion. 
However, stage of disease and predicted survival are not necessarily the driving 
selection factors; younger patients are less likely to suffer adverse effects from 
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complications of the procedure. Therefore, non–disease-related mortality rates may 
be decreased in the short term by selecting younger patients. Both populations (i.e., 
those who undergo neobladder urinary diversion and those who undergo ileal con-
duit urinary diversion) also undergo a signifi cant primary surgery to remove the 
bladder and stage the lymph nodes, and in both populations, the bowel is recon-
structed and subject to leakage, fi stula, and obstruction at any time in the future. 
The key difference is that approximately 40 additional centimeters of ileum are 
harvested for a neobladder urinary diversion. 

 Long-term and short-term metabolic changes occur after a urinary diversion 
procedure. The extent of these changes depends on the type of procedure and length 
of bowel used for the diversion. In Studer et al. ( 2006 ), a common postoperative 
management decision for patients who underwent an ileal neobladder urinary diver-
sion was administration of 2–6 g of oral sodium bicarbonate daily to prevent acidosis. 
Rehospitalization occurred in 30 (6.2%) of 482 patients. Of the patients surviving 
beyond 10 years after surgery, none had to continue the bicarbonate therapy. Patients 
surviving 15–20 years after surgery had bone densities matching those of age- 
matched controls. Vitamin B12 levels were subnormal in 37 (12%) of 314 patients, 
and 15 (5%) received vitamin B12 replacement therapy. Comparing two series from 
the same surgeon (Madersbacher et al.  2003 ; Studer et al.  2006 ), one could conclude 
that the upper tract preservation and metabolic acid disturbance rates were not sig-
nifi cantly different between the two urinary diversion techniques. Choice of the 
neobladder construction technique or ileal conduit diversion is a matter of surgeon 
preference and training, in addition to patient preference. Regardless of the surgical 
technique used, clinicians should monitor patients for bone demineralization, elec-
trolyte imbalance, and bowel symptoms if clinically indicated. 

 In general, urinary continence is satisfactory after neobladder urinary diversion, 
but never as good as prior to surgery. In the Studer series (Studer et al.  2006 ), overall 
daytime continence was 92%, achieving a plateau at 12 months and remaining sta-
ble for 7 years. Nighttime continence rates were lower—79%—and many used an 
alarm clock to ensure at least one nighttime void. Hypercontinence is possible, espe-
cially in woman undergoing a neobladder urinary diversion. In the Studer series, 7% 
of patients used intermittent self-catheterization or an indwelling catheter. 

 Erectile function rates are diffi cult to capture in patients with urothelial cancer 
owing to multiple comorbidities and age. In the Studer series, 99 (22.4%) of 442 
evaluable men reported at least one successful erection without medical assistance 
and 68 (15.4%) reported at least one with medical assistance. In clinical practice, 
many patients with aggressive disease are not selected for a nerve-sparing proce-
dure, and therefore support for erectile dysfunction needs should be anticipated 
(see Chap.   25     on sexuality). 

 Some patients receive chemotherapy, generally platinum-based. These patients 
may experience long-term effects such as prolonged bone marrow suppression, 
peripheral neuropathy, or renal insuffi ciency, and symptoms should be managed 
accordingly. The algorithm recommends annual blood urea nitrogen and creatinine 
testing; an annual complete blood count is also reasonable for monitoring purposes.  
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    Urothelial Cancer: Upper Tract 

 Patients surviving upper tract urothelial cancer show a heterogeneous range of 
outcomes. Their follow-up issues reported more than 5 years after completion of 
treatment are not signifi cantly different from those of patients with RCC who undergo 
nephrectomy, and most issues involve management of the remaining renal unit. 
Before the 5-year mark, patients undergo frequent cystoscopic evaluations of the 
bladder because bladder recurrence may be as high as 50%. For patients with high- 
grade tumors, management is similar but is more likely to involve defi nitive resec-
tion if the patient has a normal contralateral kidney. Many of these procedures are 
performed using laparoscopic techniques, and the time-honored tradition is to resect 
the entire ureter and a cuff of bladder where the ureter enters. Muntener et al. ( 2007 ) 
reviewed a contemporary series of upper tract disease managed with laparoscopic 
techniques and found that the overall results were similar to those in patients under-
going open surgery. 

 Appropriate surveillance and care for survivors of transitional cell carcinoma of 
the upper tract is covered by the bladder/ureter/renal pelvis cancer survivorship 
algorithm. Surveillance tests for transitional cell carcinoma of the upper tract from 
years 5 through 20 after completion of treatment parallel surveillance tests for blad-
der cancer, with the addition of annual monitoring of electrolyte levels. The late 
effects of treatment are similar to those noted in the kidney cancer survivorship 
algorithm.   

    Prostate Cancer 

 Prostate cancer is the second-most common cancer diagnosed in men worldwide 
and is the most common cancer diagnosed in men in developed countries (Jemal 
et al.  2011 ). In 2013, an estimated 238,590 men will be diagnosed with prostate 
cancer in the United States and 39,720 men will die from the disease (American 
Cancer Society  2012 ). Since the introduction of prostate specifi c antigen (PSA) 
screening in the early 1990s, most men with prostate cancer are diagnosed with 
disease that has not spread beyond the prostate and immediately surrounding tissue. 
Men with clinically localized disease are categorized into low-, intermediate-, and 
high-risk groups on the basis of tumor (T) stage, Gleason score, and PSA level. 
Treatment decisions are guided by extent of disease, other medical conditions, and 
patient preference. Common treatments for prostate cancer include active surveil-
lance, surgical resection, brachytherapy, external beam radiation therapy, and 
androgen deprivation therapy. Some men receive treatment that combines two or 
more of these treatment modalities. 

 Survival after treatment is typically long-term. For all stages, the 5-year survival 
rate is 99%, the 10-year survival rate is 95%, and the 15-year survival rate is 82% 
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(American Cancer Society  2012 ). Because of the long-term survival, men often 
live with the medical and psychosocial effects of treatment for multiple decades. 
The likelihood and character of medical late effects of treatment vary with the 
treatment received; late effects may include urinary incontinence, rectal bleeding, 
and impotence. 

    Surveillance and Eligibility for Care at the MD Anderson 
Survivorship Clinic 

 The prostate cancer survivorship algorithm (presented at the end of the chapter) 
addresses care of men who have completed treatment for prostate cancer at least 2 
years previously and show no evidence of disease. To be eligible for care at the 
survivorship clinic, men who underwent prostatectomy must have a PSA level of 
less than 0.1 ng/ml and men who received radiation therapy must have a PSA level 
of less than 1.0 ng/ml that is not rising. 

 Prostate cancer survivors are evaluated annually for disease recurrence, late 
effects of treatment, and psychosocial distress. Although most men treated for local-
ized prostate cancer do not develop recurrent disease, recurrence can arise many 
years after treatment. Men with high-risk features at initial diagnosis are at increased 
risk for disease recurrence, but all men should be followed for possible recurrence 
because early detection and treatment of recurrence may improve outcomes. 

 At the annual evaluation, clinicians should perform a general physical examina-
tion and digital rectal examination and determine PSA levels to evaluate for disease 
recurrence. Testosterone levels are determined for select men if clinically indicated, 
including men whose testosterone level did not return to normal after androgen 
deprivation therapy. A rise in PSA levels or an abnormal digital rectal examination 
may trigger further diagnostic workup. If the patient is found to have recurrent dis-
ease, he should be referred back to his primary treating oncologist.  

    Late Effects: Monitoring and Management 

 Because the survival duration after prostate cancer is typically long, men can live 
with the late effects of treatment for multiple decades. Medical late effects of treat-
ment include sexual, urinary, and bowel dysfunction. The likelihood and character 
of late effects depend on the treatment. Men who underwent prostatectomy are 
more likely to have urinary incontinence, whereas men who received radiation ther-
apy are more likely to have rectal symptoms (Sanda et al.  2008 ). In addition to 
undergoing assessment of potential sexual, urinary, and bowel late effects of treat-
ment, men who received androgen deprivation therapy should be evaluated for pos-
sible bone and endocrine effects of therapy. 
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    Erectile Dysfunction 

 Sexual dysfunction, both erectile and orgasmic, is common after both prostatectomy 
and radiation therapy (Penson et al.  2003 ). Please see Chap.   25     on sexuality for more 
information about the treatment of erectile and orgasmic dysfunction. Therapy for 
erectile dysfunction includes phosphodiesterase-5 inhibitors, penile self-injection 
programs with vasoactive drugs, vacuum erection devices, and penile prosthesis.  

    Postsurgical Incontinence 

 Reported post-prostatectomy incontinence rates vary. Generally, less than 10% of 
men experience signifi cant urinary incontinence, but a larger proportion of men 
have stress urinary incontinence or require pads for protection (Wilson and Gilling 
 2011 ). Additional improvement in urinary control is unlikely more than 2 years 
after surgery. Men with bothersome incontinence may be eligible for surgical inter-
ventions, including an artifi cial urinary sphincter or a bulbourethral sling.  

    Lower Urinary Tract Symptoms 

 Men who received radiation therapy may exhibit lower urinary tract symptoms, 
either urinary obstruction (because they still have a prostate in place) or overactive 
bladder. Men who underwent prostatectomy may also experience lower urinary 
tract symptoms from an overactive bladder. If symptoms are from bladder outlet 
obstruction, patients may be treated with alpha blockers or 5-alpha reductase inhibi-
tors, keeping in mind the impact of 5-alpha reductase inhibitors on the interpretation 
of PSA values. Similarly, anticholinergic agents can be considered for men with an 
overactive bladder, keeping in mind the side effect profi le of anticholinergic medi-
cations in elderly individuals. 

 Although uncommon, urinary stricture can develop after radiation therapy or 
after prostatectomy. Symptoms include decreased strength of urinary stream that can 
progress to urinary obstruction or urinary retention. Survivors with urinary stricture 
should be referred to a urologist for evaluation and treatment. Another rare late side 
effect of radiation therapy is radiation cystitis, which often presents as hematuria.  

    Rectal Symptoms 

 Chronic radiation proctitis can develop any time after radiation therapy, resulting in 
rectal irritation or urgency and the presence of mucous or blood in the stool. With 
modern radiation techniques and dose constraints, less than 10% of men are 
expected to develop signifi cant rectal bleeding (Pederson et al.  2012 ). Initial treat-
ment for proctitis symptoms is often steroid suppositories. If symptoms persist or 
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recur, colonoscopy and consideration of additional therapies such as argon plasma 
coagulation is necessary.  

    Late Effects of Hormonal Therapy 

 Men who received androgen deprivation therapy as a component of their treatment 
need to be monitored for the potential long-term effects of testosterone suppression. 
Gonadotropin-releasing hormone agonists can decrease bone mineral density, 
thereby predisposing survivors to osteoporosis and bone fractures (Saad et al.  2008 ). 
Survivors should be counseled to optimize bone health by taking calcium and vitamin 
D nutritional supplements, decreasing caffeine intake, refraining from smoking, 
and participating in weight-bearing and resistance exercise. Depending on the 
length of hormonal therapy and the baseline bone density measurement, periodic 
reassessment of bone mineral density may be appropriate. If osteopenia is present, 
bisphosphonate therapy should be considered (please see the Chap.   21     on endocri-
nologic issues for additional information on bone health). Testosterone suppression 
can decrease lean body mass, increase body fat, decrease muscle strength, reduce 
insulin sensitivity, and increase low-density lipoprotein cholesterol and triglyceride 
levels (Smith et al.  2002 ). Men treated with testosterone suppression may have 
lingering body composition and metabolic changes as ongoing treatment effects. 
Survivors should be counseled to exercise and maintain a healthy weight. They should 
also undergo regular screening for elevated cholesterol and diabetes.    

    Penile Cancer 

 Penile cancer, like RCC and urothelial cancer, typically has a short interval 
between treatment and any eventual recurrence. Cure is best obtained with ade-
quate local control from surgery or radiation to the primary tumor. In addition, 
limited lymph node metastasis to the inguinal chain can be cured with surgical 
removal, whereas more extensive metastasis through the inguinal chain and into 
the pelvic chain is associated with high rates of relapse and cancer-related mortality. 
Chemotherapy may be used as a component of multimodal upfront therapy for 
tumors that present at an advanced stage, as well as for relapse, but it is not cura-
tive in most circumstances. 

 Efforts to achieve a cure with local and regional therapy are often successful but 
may be associated with long-term side effects such as sexual dysfunction (i.e., 
partial to complete amputation of the penis) and lymphedema from an inguinal 
lymph node dissection. Larger lesions with high-grade features according to biopsy 
fi ndings or advanced clinical staging may require partial or complete amputation. 
In general, urinary control is maintained because the sphincter muscles are rarely 
involved. Sexual dysfunction may occur depending on penile length-sparing efforts 
and other features of surgical intervention (Pizzocaro et al.  2010 ). Low-grade distal 
lesions may be eligible for organ-sparing treatments such as circumcision, local 
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excision, Mohs microsurgery, laser ablation, brachytherapy, or external beam 
radiation. 

 Thuret et al. ( 2011 ) gathered a large cohort from the SEER database to assess the 
odds of survival during follow-up. The overall survival rate was 84.3% for all 
patients just after treatment, and this increased to 95% at 2 years and 97.8% at 5 
years of disease-free follow-up. The authors concluded that penile cancer–related 
mortality at 5 or more years after completion of treatment is very rare. 

    Surveillance and Eligibility for Care at the MD Anderson 
Survivorship Clinic 

 As shown in the penile cancer survivorship algorithm (presented at the end of the 
chapter), patients diagnosed with early-stage disease (pT1 and pT2 tumors with no 
lymph node involvement) are eligible for care in the survivorship clinic 3 or more 
years after completion of treatment if they have remained disease-free since treat-
ment. Patients with localized or metastatic disease (any pT3, pT4, or any lymph 
node involvement) are eligible if they have remained disease-free for at least 5 
years since completing treatment. The risk of recurrence after 3–5 years is rare, yet 
new primary penile lesions are possible, depending on the patient’s risk factors. 
The cornerstone for diagnosing recurrent disease is physical assessment: careful 
examination of the penis and thorough palpation of the inguinal lymph nodes is 
essential. Surveillance imaging is reserved for patients in whom obesity precludes 
a thorough examination or in those whose examination revealed suspicious lesions. 
Long-term self-examination and prompt follow-up is necessary, and patients should 
be instructed accordingly.  

    Late Effects: Monitoring and Management 

 The major potential late effects requiring follow-up are incontinence, lymphedema, 
sexual dysfunction, and emotional distress. Depending on their age, patients may 
also require further cancer screening such as colorectal and prostate cancer screen-
ing. Although incontinence is not expected after surgical resection of the primary 
cancer, urinary strictures and fi stulae are potential late effects of radiation and 
brachytherapy techniques. Incidence of necrosis and stenosis varies by case series 
in the literature; necrosis occurs in 3–23% of patients, and stenosis occurs in 
10–44% of patients (Pettaway et al.  2007 ). These complications may require addi-
tional dilation or reconstructive procedures. In addition, penile necrosis, pain, and 
edema requiring a secondary penectomy are possible. 

 Compared with the extended pelvic lymph node dissection performed for 
prostate and bladder cancer, the inguinal lymph node dissection performed with 
penile cancer is associated with a much higher rate of lymphoceles and lymph-
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edema. Spiess et al. ( 2009 ) reviewed the published literature and found lympho-
cele incidence rates of 9–87% and lymphedema incidence rates of 17–50%. 
Standard extremity lymphedema management with physical therapy experts is 
warranted; management techniques include compressive garments and lymphatic 
massage. New-onset edema requires a de novo workup to exclude deep vein 
thrombosis, phlebitis, or medical sources of edema (e.g., cardiopulmonary dys-
function, renal insuffi ciency).   

    Testicular Cancer 

 Germ cell tumors (GCTs) occur in germinal cells. GCTs occurring in the testicle are 
called testicular GCTs and those occurring outside the testicle are called extrago-
nadal GCTs. Testicular GCTs are the most common malignancy in men aged 18–34 
years; an estimated 7,920 new cases and 370 deaths will occur in 2013 (America 
Cancer Society  2012 ). Histologically, GCTs are classifi ed as seminoma or nonsemi-
noma, each comprising approximately 50% of cases. A nonseminoma is further 
classifi ed as an embryonal tumor, yolk sac tumor, choriocarcinoma, or teratoma 
(mature and immature); tumors often occur with a mixture of these components and 
may additionally include seminoma. Risk factors for GCTs include cryptorchidism, 
family history, white race, and a history of testicular cancer (Holzik et al.  2004 ). 

 The 5-year progression-free survival rate is 80–95% for all stages. The American 
Joint Committee on Cancer staging system and the International Germ Cell Cancer 
Collaborative Group staging and prognostic methods are the predominant classifi -
cation systems. Further information about staging and management of testicular 
cancer can be found elsewhere (International Germ Cell Cancer Collaborative 
Group  1997 ; Albers et al.  2011 ). All patients with a testicular GCT undergo orchi-
ectomy. Some patients with stage I disease may be offered surveillance and others 
may receive additional treatment, including platinum-based chemotherapy, 
 paraaortic lymph node radiation, or retroperitoneal lymph node dissection, either 
alone or in the appropriate combination. Salvage therapy is administered for refrac-
tory or recurrent disease. 

    Surveillance and Eligibility for Care at the MD Anderson 
Survivorship Clinic 

 Testicular cancer survivorship algorithms, including eligibility criteria, are pre-
sented at the end of the chapter. Testicular cancer survivors must have survived at 
least 2 years after completion of primary treatment and show no evidence of disease, 
regardless of histologic fi ndings and stage at the time of diagnosis, to be eligible for 
care in the survivorship clinic. Advances in chemotherapy and radiation therapy 
have improved the cure rates for testicular cancer, resulting in a 72–86% 5-year 
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overall survival rate for patients with seminoma and a 48–92% 5-year overall sur-
vival rate for patients with nonseminoma (Albers et al.  2011 ). At 5 or more years 
after completion of treatment, the risk of recurrence is low—cumulative incidence 
rates of 1.1% at 5 years and 4% at 10 years have been reported (Gerl et al.  1997 ). 
However, curative treatments have been associated with second malignancies, bone 
marrow suppression, cardiovascular disease, infertility, hypogonadism, neurotoxic-
ity, and renal insuffi ciency. These effects occur during or shortly after completion of 
treatment (early effects) or several years or decades after completion of treatment 
(late effects). Because survivors have a relatively long life expectancy, it is essential 
that the oncologist and the primary care physician collaborate in managing morbidi-
ties associated with treatment for testicular cancer. 

 The testicular cancer survivorship algorithms specify certain activities for long- 
term monitoring of survivors, including annual physical examinations, diagnostic 
studies, and weight and body mass index monitoring. Imaging at 5 or more years 
after completion of treatment is minimized because of the potential risk for second-
ary cancers from cumulative radiation doses and kidney damage from CT contrast 
dye. Each potential long-term effect is discussed below.  

    Late Effects: Monitoring and Management 

    Hypogonadism 

 Impaired levels of follicle-stimulating hormone, luteinizing hormone, and testoster-
one have been observed in patients with testicular cancer, before and after treatment 
(Pont and Albrecht  1997 ). When hypogonadism occurs after chemotherapy or radi-
ation therapy, hormone levels generally return to pretreatment levels following 
treatment (Peterson et al.  1999 ). Absolute serum testosterone levels may not capture 
subclinical hypogonadism; therefore, annual tracking of hormone levels is recom-
mended. In patients who display symptoms but have normal serum testosterone 
levels, checking the luteinizing hormone, follicle-stimulating hormone, and sex 
hormone-binding globulin levels may be helpful in detecting subclinical or compen-
sated hypogonadism.  

    Infertility 

 Infertility in survivors may be the result of impaired spermatogenesis due to 
treatment- related or non–treatment-related effects (Carroll et al.  1987 ). Impaired 
spermatogenesis develops in 5% of men treated with orchiectomy only, 11% of 
men treated with orchiectomy plus radiation therapy, and 20% of men treated with 
orchiectomy plus cisplatin chemotherapy (Gerl et al.  2001 ). Treatment-induced 
impaired spermatogenesis generally resolves 2 years after completion of treatment 
in 94–97% of patients (Gandini et al.  2006 ). Sperm banking before primary 
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treatment is the preferred choice for preserving fertility. For patients who did not 
bank sperm and remain oligospermic or azoospermic at 2 or more years after 
completion of treatment, testicular sperm extraction, donor sperm, and adoption 
are viable options.  

    Metabolic Syndrome and Cardiovascular Disease 

 Risk of developing metabolic syndrome or cardiovascular disease as defi ned by the 
National Cholesterol Education Program adult treatment panel III (Lorenzo et al. 
 2007 ) occurs disproportionately in testicular cancer survivors compared with unaf-
fected cohorts, depending on the primary treatment modality following orchiectomy. 
Chemotherapy and radiation therapy administered alone or in combination increase 
the risk for metabolic syndrome (Huddart et al.  2003 ). Survivors are at risk for meta-
bolic syndrome and should be monitored for cardiovascular risk factors with annual 
serum creatinine analysis, lipid panel, and weight and diet counseling. Statin therapy 
should be initiated if therapeutic lifestyle changes fail.  

    Renal Insuffi ciency 

 Cisplatin and radiation therapy both decrease the glomerular fi ltration rate and 
increase blood urea nitrogen levels in a dose-dependent fashion (Fossa et al.  2002 ). 
Reduced renal function occurs as early as 3 months after chemotherapy or 3–5 years 
after radiation therapy. Monitoring of creatinine levels, glomerular fi ltration rate, 
and blood urea nitrogen levels at least annually is essential in these patients. The 
National Kidney Foundation recommends close monitoring of glomerular fi ltration 
rate, reduced salt intake, and optimum blood pressure control in patients with 
chronic kidney disease regardless of etiology. A >4 ml/minutes per annum decline 
in glomerular fi ltration rate is prognostic for eventual renal failure (National Kidney 
Foundation  2004 ). Other measures to preserve kidney function include avoiding 
nephrotoxic agents such as nonsteroidal anti-infl ammatory drugs.  

    Neurotoxicity 

 Peripheral neuropathy and hearing loss are common in testicular cancer survivors 
who have undergone chemotherapy or radiation therapy (Tuxen and Hansen  1994 ). 
Symptoms of peripheral neuropathy include numbness and tingling of the extremi-
ties, diminished deep tendon refl exes, and loss of proprioception that may affect the 
ability to walk (Roelofs et al.  1984 ). Ototoxicity attributed to hair loss in the organ 
of Corti results in hearing loss, usually in the high-frequency range, in 21–33% of 
patients (Strumberg et al.  2002 ). Audiology examinations determine the character-
istics of the hearing loss and the appropriate treatment, but rarely do patients need 
hearing aids.  
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    Marrow Failure/Secondary Malignancies 

 Bone marrow toxicity in testicular cancer survivors occurs as a result of the toxic 
effects of chemotherapy and radiation therapy. Although rapidly dividing cancerous 
cells are targeted for destruction, normal rapidly dividing cells of the bone marrow, 
intestine, and skin are not spared. Normal cells recover after treatment; however, 
misrepair of DNA double-strand breaks can lead to genomic instability and devel-
opment of second cancers in survivors (Allan and Travis  2005 ). Solid and hemato-
logic tumors occur more often in testicular cancer survivors than in the general 
population, and the risk increases with time after completion of treatment (Travis 
et al.  1997 ). 

 Current treatment strategies minimize chemotherapy and radiation therapy 
doses without reducing the cure rate. Nonetheless, some patients with dissemi-
nated disease still require high cumulative doses of chemotherapy and radiation as 
primary or salvage therapy. In addition to obtaining age-appropriate screening for 
colorectal and prostate cancers, testicular cancer survivors should maintain moni-
toring throughout life for second tumors, depending on the treatment received.   

    Extragonadal Germ Cell Tumors 

 Extragonadal GCTs in men are malignancies that develop from germinal cells 
located outside the testicles. Extragonadal GCTs occur in the pineal gland, retro-
peritoneum, and mediastinum. Although extragonadal GCTs share similar histol-
ogy (seminoma and nonseminoma) and are treated similarly to their testicular 
counterparts, prognoses are dissimilar (International Germ Cell Cancer Collaborative 
Group  1997 ; Albers et al.  2011 ). Rodney et al. ( 2012 ) reported a 54% progression- 
free survival rate at a median of 33.3 months after chemotherapy and surgery for 
patients with extragonadal GCTs. Patients who survive therapy for extragonadal 
GCTs have similar post-therapy complications to those observed in patients with 
testicular GCTs, and management is similar to that used for testicular GCTs, as 
discussed earlier. The testicular cancer survivorship algorithm for stages II-IIIC 
(presented at the end of the chapter) can be used to guide care of extragonadal GCT 
survivors; however, the frequency and type of imaging studies may vary according 
to the tumor site and extent of previous tumor involvement. 

 In conclusion, survivors of testicular and extragonadal GCTs are at risk for mul-
tiple treatment-related morbidities such as renal insuffi ciency, hearing loss, neu-
ropathy, cardiovascular disease, second malignancies, and infertility. Survivorship 
care at 3 or more years after completion of treatment should focus on anticipating 
these potential medical issues and monitoring accordingly. The algorithms provided 
in this chapter can guide the cancer specialist and primary care physician in manag-
ing survivorship care.   
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    Risk Reduction and Early Detection 

 Like survivors of other types of cancer, GU cancer survivors can reduce modifi able 
risk factors associated with cancer and undergo cancer screening appropriate for 
their age. More detailed information about risk reduction activities for primary and 
secondary cancers is provided in section III on cancer prevention and screening.  

    Psychosocial Functioning 

 Psychosocial support is essential as the survivor begins to fully experience the 
impact of permanent late effects on his or her quality of life. The late effect may be 
physical, but it can carry a psychological, social, or economic burden. For example, 
a testicular cancer survivor may have chemotherapy-related neuropathy that pre-
vents him from working full time, or may be unable to secure health insurance 
because of his cancer history. A prostate cancer survivor may have erectile dysfunc-
tion or urinary dribbling that leads to social withdrawal and depression. Bladder 
cancer survivors with external urinary diversions can experience body image 
changes. Although these late effects are physical, they can each result in altered 
psychosocial functioning and reduced quality of life. 

 Several factors infl uence a cancer survivor’s perception of needs, perhaps most 
notably the type of cancer and treatment. Additional factors include sex, age, educa-
tion, life experience, cultural and socioeconomic factors, and personality. 
Understanding the impact of late effects on long-term survivors is essential to the 
continually evolving standard of care in oncology. Research will play an invaluable 
role in understanding unmet needs of cancer survivors and is necessary for the cre-
ation of appropriate resources. Most research on psychosocial needs has been done 
with breast cancer survivors. The authors of this chapter conducted a multi-item 
survey of GU cancer survivors to evaluate unmet needs in several domains. Patients 
surveyed were predominantly prostate cancer survivors, but also included kidney, 
testicular, bladder, and penile cancer survivors, all of whom met the eligibility cri-
teria in the algorithms. Table  7.1  summarizes the percentage of patients reporting 
unmet needs in the survey. Almost one-fourth of the patients (23%) reported more 
than four unmet needs, and 68% reported at least one unmet need. The most com-

  Table 7.1    Unmet needs 
reported by genitourinary 
cancer survivors  

 Number of unmet needs  Percentage reporting 

 0  32% 
 1  22% 
 2  11% 
 3  6% 
 4  6% 
 >4  23% 
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monly reported unmet needs were sexual problems, concerns with cancer  recurrence, 
and coordination of care among the patient’s other health care providers.

   As recommended under the psychosocial functioning component of the GU 
survivorship algorithms, the patient should be assessed for stressors during each 
visit, and referrals should be made to a counselor, mental health practitioner, social 
worker, or social service agency as indicated. More detailed information about 
psychosocial functioning can be found in Chap.   27     on sexuality.  

    Conclusion 

 In summary, cancer survivors face a complex array of health issues that range from 
physiologic to psychological to social. Guidelines serve as a roadmap for clinicians 
involved in the care of cancer survivors. Health care providers feel confi dent that 
they are providing comprehensive and appropriate care, and patients feel comforted 
in knowing that their follow-up is based on a plan of care that is derived from the 
current literature. Outcomes can be tracked and measured, and management strate-
gies can be improved. Guidelines and algorithms will play a central role as the fi eld 
of cancer survivorship evolves.    
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    Chapter 8   
 Gynecologic Cancer Survivorship 
Management 

             Diane     C.     Bodurka      ,     Shannon     N.     Westin     , and     Charlotte     C.     Sun    

         Chapter Overview   Over the past three decades, the number of gynecologic cancer 
survivors has grown substantially, most notably among women with early-stage 
disease. Cure of gynecologic cancers is possible with evidence-based and tailored 
combinations of surgery, chemotherapy, and radiation therapy. The ability to identify 
genetic predispositions to specifi c gynecologic malignancies has also positively 
affected gynecologic cancer survivors. Algorithms have been developed to provide 
appropriate survivorship care for patients with gynecologic malignancies. 
Each algorithm is geared toward care of survivors with a specifi c disease 
history. Surveillance tests and examinations, as well as risk reduction and 
early detection strategies, are recommended for survivors of each gynecologic 
malignancy. Monitoring schedules and testing methods for late effects and 
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psychosocial functioning (including referrals, when appropriate) are also provided. 
As the fi eld of cancer survivorship develops and the number of gynecologic cancer 
survivors grows, these algorithms will become increasingly important. Many 
survivors suffer from long-term cancer- and treatment-related morbidities. We must 
recognize that the care of survivors extends far past their 5-year survival period, 
and that some late effects of treatment continue to worsen over time. Additionally, 
caregiver responsibilities, with subsequent benefi ts and stressors, must also be 
further evaluated and supported. The quality of life of each survivor affects and is 
affected by every member of her team, including her family caregivers.  

    Introduction 

 Advances in cancer treatment, especially for women with gynecologic malignan-
cies, have turned this once uniformly fatal illness into a curable disease for some and 
a chronic illness for many. Today, an estimated one million gynecologic cancer sur-
vivors live in the United States. The National Cancer Institute Offi ce of Cancer 
Survivorship estimates that approximately 9% of female cancer survivors (573,300 
women) have uterine cancer; 4% (243,884 women) have cervical, vaginal, or vulvar 
cancer; and 3% (177,578 women) have ovarian, fallopian tube, or primary peritoneal 
cancer. Overall survival rates from gynecologic cancers have improved signifi cantly 
over the past three decades. This improvement is most pronounced among women 
with early-stage uterine, ovarian, and cervical cancers, for whom cure is possible 
through administration of tailored combinations of surgery, chemotherapy, and radi-
ation therapy. However, although these treatments have increased overall survival 
rates, they can lead to myriad health-related concerns for survivors. Addressing 
these needs is an essential step in the goal of eliminating cancer-related morbidity 
and mortality in the growing population of gynecologic cancer survivors.  

    Surveillance 

 Survivorship monitoring should occur yearly for all women who have survived 
 gynecologic cancer, starting at a specifi ed time point after completion of treatment 
(see below). If a new primary cancer or recurrent disease is suspected, appropriate 
cancer treatment algorithms should be consulted for further evaluation and treatment. 

    Endometrial Cancer 

 Endometrial cancer is the most common gynecologic cancer, as well as the most 
curable. Our cancer survivorship algorithm for endometrial cancer divides women 
into two groups for posttreatment surveillance: low-risk and high-risk. Low-risk 
endometrial cancer survivors are those who did not receive radiation therapy or 
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chemotherapy as adjuvant treatment after the initial surgery, and survivorship begins 
three years after treatment is completed and the patient has no evidence of disease. 
High-risk endometrial cancer survivors are those who received radiation therapy 
or chemotherapy as adjuvant treatment after the initial surgery, and survivorship 
begins fi ve years after treatment is completed and the patient has no evidence of 
disease. Although the posttreatment surveillance begins at different time points for 
the two groups, all patients, upon reaching that time point, undergo an annual physical 
examination including a pelvic examination, chest x-ray as clinically indicated, and 
CA 125 tests if levels were initially elevated (see the endometrial cancer survivorship 
algorithm presented at the end of this chapter).  

    Cervical/Vaginal/Vulvar Cancers 

 The cancer survivorship algorithm for cervical cancer is also used for survivors of 
vulvar and vaginal cancers. Survivorship begins three years after treatment is com-
pleted for women who have a history of vulvar cancer, underwent radiation therapy, 
and have no evidence of disease, and fi ve years after treatment is completed for 
women with cervical cancer, vaginal cancer, or vulvar cancer treated with surgery 
and who have no evidence of disease. Women in both groups undergo a yearly 
physical examination with a Papanicolaou smear and pelvic examination, and they 
may also undergo a chest x-ray if clinically indicated (see the cervical cancer survi-
vorship algorithm presented at the end of this chapter).  

    Ovarian/Fallopian Tube/Primary Peritoneal Cancers 

 The cancer survivorship algorithm for ovarian cancer is also used for patients with 
fallopian tube and primary peritoneal cancer, which behave similarly and are there-
fore treated in the same manner. All patients are examined annually starting fi ve 
years after treatment for ovarian, fallopian tube, or primary peritoneal cancer is 
completed and the patient has no evidence of disease. Survivors undergo an annual 
physical examination, including a pelvic examination. In addition, complete blood 
count and chemistry profi les are performed as clinically indicated, CA 125 is tested 
if levels were initially elevated, and a computed tomographic scan of the chest, 
abdomen, and pelvis is performed as clinically indicated (see the ovarian cancer 
survivorship algorithm presented at the end of this chapter).   

    Risk Reduction and Early Detection 
of Second Primary Cancers 

 A second primary cancer has been defi ned as “the occurrence of a new cancer that 
is biologically independent of the original primary cancer” (Neugut et al.  1999 ). 
The precise etiology of a second primary cancer is not always clear. Although many 
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of these cancers are thought to be related to treatment, others are likely caused by 
environmental exposures. It has long been recognized that an individual who has 
had cancer in one paired organ is at increased risk of developing a second cancer in 
the contralateral organ. The underlying premise is that whatever predisposed an 
individual to develop the fi rst cancer would also predispose that individual to 
develop a second cancer in the contralateral organ. Gynecologic cancer survivors 
are at risk for a variety of second primary cancers, many of which are not gyneco-
logic in origin. The risk for second primary malignancies increases with age, and 
obesity, smoking, human papillomavirus infection, prior chemotherapy, prior radia-
tion treatment, and use of hormonal therapy also increase the risk (Ng and Travis 
 2008 ). Early detection strategies include mammography, breast magnetic resonance 
imaging, fecal occult blood testing, colonoscopy, skin examination, and genetic 
counseling. Prevention strategies include smoking cessation, sun safety practices, 
prophylactic surgery, exercise, weight management, and energy balance (i.e., con-
trolled caloric intake). 

    Endometrial Cancer 

 Endometrial cancer survivors are at risk for multiple second primary cancers, as 
illustrated in Table  8.1 . The risk of developing a second primary cancer is highest 
in the breast and colon. The etiology of developing breast cancer after endometrial 
cancer is not thought to be related to treatment. Rather, the risk of a second primary 

   Table 8.1    Second primary cancers for which gynecologic cancer survivors are at increased risk   

 Location of second 
primary cancer 

 Endometrial cancer 
survivors 

 Cervical cancer 
survivors 

 Ovarian cancer 
survivors 

 Bladder  X  X  X 
 Breast  X  X  X 
 Colon  X  X 
 Colon or rectum  X 
 Endometrium (uterine 

lining) 
 X 

 Kidney  X  X 
 Leukemia  X 
 Lung or bronchus  X  X 
 Ovary  X 
 Pancreas  X 
 Rectum or anus  X  X 
 Ureter  X 
 Urethra  X 
 Uterus  X 
 Vagina  X  X 
 Vulva  X  X 
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breast cancer is thought to be related to the same risk factors as those for endome-
trial cancer. These include nulliparity, an increasing number of years of menstrual 
cycles, and postmenopausal obesity. Shared genetic factors are still another sus-
pected cause, including hereditary non-polyposis colon cancer (HNPCC).

   Screening efforts are tailored to each individual’s medical history, family history, 
and prior treatment. Survivors are offered breast and colorectal cancer screening. 
Skin cancer screening is also offered, owing to the well-documented link between 
sun exposure and skin cancer. Referrals to the Smoking Cessation Clinic are also 
available, owing to the link between smoking and lung and oropharyngeal malignan-
cies. Recent data have shown a relationship between obesity and the development of 
possible malignancies, including breast and colon cancers, as well as between obe-
sity and medical comorbidities such as hypertension, coronary artery disease, and 
diabetes. Obesity is a well-established risk factor for endometrial cancer. Survivors 
who are physically inactive after a cancer diagnosis are at increased risk for a variety 
of problems, including cancer-related fatigue, weight gain, poor quality of life, and 
declines in physical functioning. Physically inactive survivors are also at an increased 
risk of developing second cancers and other chronic diseases such as diabetes, car-
diovascular disease, and arthritis. Endometrial cancer survivors are more likely to 
die from diseases such as stroke or heart disease than from cancer. 

 Treatment with tamoxifen has also been identifi ed as a risk factor for developing 
endometrial cancer. For women with breast cancer who still have a uterus, an annual 
gynecologic examination is recommended. Women should also be counseled about 
the early symptoms of endometrial cancer, including abnormal vaginal spotting, 
bleeding, or discharge, especially if the woman is postmenopausal. These symp-
toms should be reported promptly to a health care provider. The endometrium 
should be sampled and the specimen evaluated by a pathologist for possible 
malignancy. 

 Genetic counseling is offered to women who meet the criteria established 
for increased risk of Lynch syndrome, also called HNPCC, an inherited condition 
characterized by a mutation in one of the four key mismatch repair genes—MLH1, 
MSH2, MSH6, and PMS2. Carriers are already known to be at high risk of devel-
oping some cancers, particularly colon cancer, and are diagnosed with this cancer 
at younger ages than the general population. In addition to colon cancer, other 
cancers known to be associated with Lynch syndrome include uterine, ovarian, 
renal, stomach, and bladder malignancies. People with this disorder may also have 
increased risks for breast and pancreatic cancers. Screening criteria include a fam-
ily member diagnosed with colorectal or endometrial cancer before the age of 50 
years, cancer present in two or more generations, and three or more closely related 
family  members with endometrial, colorectal, or other Lynch-associated cancers. 
These criteria are called the Amsterdam criteria. Not all families that meet the 
Amsterdam criteria have Lynch syndrome, and families that have Lynch syndrome 
may not meet all of the Amsterdam criteria. Therefore, an individual concerned 
about Lynch syndrome in her family should be referred to a genetic counselor for 
consultation.  
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    Cervical/Vaginal/Vulvar Cancers 

 All survivors with a history of cervical, vaginal, and vulvar cancers are offered 
breast cancer screening and colorectal cancer screening as appropriate. Skin cancer 
screening is also offered. Smoking cessation is of high priority; many studies have 
shown a relationship between smoking and cervical and vulvar lesions. Diet and 
weight management assistance, as well as promotion of physical activity, are sug-
gested as described above for endometrial cancer survivors.  

    Ovarian/Fallopian Tube/Primary Peritoneal Cancers 

 Each year an estimated 25,000 woman are diagnosed with ovarian cancer. The over-
all risk of developing a second cancer is approximately 20% greater in women with 
a history of ovarian cancer who survive at least fi ve years. Risk for a second gyneco-
logic malignancy is low because most women with ovarian cancer have been treated 
with hysterectomy. Treatment for ovarian cancer usually results in ablation of 
gonadal function, but this does not necessarily equate to a reduced risk of develop-
ing breast cancer. Although the elevated relative risk for a second primary cancer 
may partly be due to shared risk factors such as early menarche, late menopause, 
and nulliparity, mutations in the  BRCA1  and  BRCA2  genes substantially increase 
the risk of developing breast cancer. Individuals with  BRCA1 -associated cancers 
have a 50–80% lifetime risk of developing breast cancer, a 40–60% lifetime risk of 
developing a second primary breast cancer, and a 20–40% lifetime risk of develop-
ing ovarian cancer. Individuals with  BRCA2 -associated cancers have a 40–80% life-
time risk of developing breast cancer and a 10–25% lifetime risk of developing 
ovarian cancer. Therefore, survivors with a history of ovarian, fallopian tube, and 
primary peritoneal cancers are offered breast cancer screening. 

 Ovarian cancer has been observed in women with HNPCC mutations, which 
suggests that genetic determinants may infl uence the development of both ovarian 
and colorectal cancers. If the survivor has a personal history of ovarian or endome-
trial cancer diagnosed before the age of 60 years, colonoscopy is advised at age 40 
years or at the time of diagnosis of endometrial cancer. Skin cancer screening and 
smoking cessation programs are offered to these patients, as in the groups of gyne-
cologic cancer survivors described above. 

 We provide hereditary cancer genetic counseling and genetic testing services for 
women who have ovarian or endometrial cancer and a personal or family history 
that suggests a predisposition to inherited cancers. Genetic counseling is particu-
larly recommended if a woman with ovarian cancer has ever had breast cancer, has 
any relatives who have had ovarian cancer, has any relatives who were diagnosed 
with breast cancer before the age of 50 years, has two or more relatives who had 
breast cancer at any age, or is of Ashkenazi (Eastern European) Jewish ancestry. 
Cancer survivors can benefi t from genetic testing, even many years after diagnosis. 
Testing offers information about risk for other family members, including risks of 
developing second cancers. It is vital that the affected individual be tested fi rst. 
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 Survivors treated with some chemotherapeutic agents are at risk for second can-
cers associated with certain classes of chemotherapeutic agents. Women who 
received anthracyclines, including doxorubicin (Adriamycin), dactinomycin 
(Actinomycin-D), bleomycin, topoisomerase II inhibitors (Etoposide), and alkylat-
ing agents such as cyclophosphamide (Cytoxan), carboplatin, or cisplatin, are at 
increased risk of developing colorectal, breast, and bladder cancers, as well as 
myelodysplastic syndrome and leukemia. 

 As with endometrial cancer survivors, survivors of ovarian, fallopian tube, and 
primary peritoneal cancers derive benefi ts from diet and weight management and 
exercise and physical activity. For additional information regarding second primary 
cancers, please refer to Chap.   18    .   

    Late Effects of Treatment 

 Survivor populations are unique by treatment and disease. Surgical interventions, 
radiation ports and doses, and chemotherapeutic interventions are also unique for 
each gynecologic malignancy. Interventions differ according to disease stage and 
biological and hormonal characteristics of each disease. Therefore, anticipated or 
potential side effects, both short- and long-term, are unique to each patient’s initial 
disease presentation. 

    Surgery 

 Women who undergo surgery for gynecologic cancers are at risk for late effects 
specifi c to the type of procedure(s) performed. Endometrial cancer survivors are at 
increased risk of developing lower extremity lymphedema if they have had an 
extensive lymph node dissection. This is caused by destruction of the lymph system 
and stagnation of the lymph channel. Incidence rates range from 3.6% to 4.9% with 
radiation alone and 7% to 20% with pelvic node dissection (Maher and Denton  2008 ). 
The risk is increased if the patient required postoperative radiation treatment fol-
lowing lymph node dissection. Lymphedema can be triggered by injury or trauma, 
including insect bites, cuts, injections, sunburns, exposure to extreme temperatures, 
air travel, or cellulitis. Patients may require multiple hospitalizations for intrave-
nous antibiotic therapy. Decongestive therapy may include the use of a compression 
bandage, manual lymph drainage massage, or lymphedema hosiery such as Jobst 
stockings. Good foot hygiene and skin care should be maintained. These interven-
tions have been found to be useful as supportive care measures, but the edema rarely 
completely resolves once it develops. Risk reduction suggestions include mainte-
nance of optimal body weight; avoidance of injury, extreme temperatures, and 
excessive sunlight; use of good shoes; and administration of early appropriate anti-
biotic prophylaxis for recurrent cellulitis. 

 Cervical cancer and vulvar cancer survivors are also at risk for lower extremity 
lymphedema owing to extensive lymph node dissection. This may also be 
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 compounded if postoperative radiation is administered. Lymphatic mapping is often 
performed in patients with vulvar cancer in an effort to determine the extent of groin 
lymph node dissection required, with the goal of decreasing the risk of future 
lymphedema.  

    Radiation Treatment 

 Some endometrial cancer survivors undergo surgery and others also receive postop-
erative radiation. Treatment options for cervical cancer survivors include surgery, 
surgery followed by chemotherapy and radiation therapy, or chemotherapy and 
radiation therapy without surgery. All endometrial cancer survivors who undergo 
pelvic and or para-aortic radiation therapy are at risk of developing radiation enteri-
tis, which can involve any portion of the bowel from the small bowel to the rectum. 
Clinical manifestations include nausea and vomiting, abdominal pain and cramp-
ing, and weight loss. Other symptoms include frequent bowel movements, watery 
or bloody diarrhea, and fatty stools. Treatment strategies are based on nutritional 
therapy, including parenteral nutrition, and bowel rest. No data currently exist 
regarding the benefi t of probiotics or antibiotics for chronic radiation enteritis. 
Cholestyramine can be useful to treat bile salt malabsorption. 

 Bowel obstruction caused by radiation fi brosis or adhesions, as well as bowel 
perforation, can also occur. If the small bowel is injured because of radiation fi bro-
sis or perforation, the affected area can often be resected and remaining bowel anas-
tomosed to a healthy piece of small bowel or to the colon because not all of the 
small bowel or colon is in the treatment fi eld. If the colon is obstructed or perforated 
because of radiation injury, a colostomy is usually required because an anastomosis 
created in an irradiated fi eld is extremely unlikely to heal. Patients may also require 
colostomy because of radiation proctitis, which can present as rectal bleeding and 
pain. Supportive care measures, including proctofoam and rowasa enemas, can be 
helpful; some patients may require blood transfusions. Hyperbaric oxygen may 
have a role, but it is very expensive. Patients should also understand that the colos-
tomy may constrict because of radiation damage to the tissue. 

 Patients can also develop rectovaginal fi stulae. Once recurrent disease has been 
ruled out, the extent of the fi stula must be thoroughly evaluated, including the spe-
cifi c segments of involved bowel. Perineal irritation and pain usually indicate a 
small bowel component to the fi stula. If the small bowel is involved in the fi stula, 
two procedures are performed. The involved portion of small bowel is resected and 
reanastomosed to another portion of small bowel or to the colon. A colostomy is 
also created. The damaged piece of colon cannot be reanastomosed to a distal sec-
tion of colon because the distal colon has been previously irradiated and the anasto-
mosis will break down, causing leakage of stool and need for colostomy. 

 Cervical cancer survivors who receive postoperative radiation with or without 
chemotherapy are at risk for late effects similar to those described for endometrial 
cancer survivors who receive postoperative radiation, with or without  chemotherapy. 
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As oncologists, we are aware that use of multiple treatment modalities, such as 
radiation therapy (with or without chemotherapy) following surgery, can signifi -
cantly increase treatment-related morbidity. Therefore, we strive to recommend the 
single treatment modality associated with the longest survival and least morbidity. 
For example, if a patient has a high-risk cervical lesion that will presumably require 
postoperative chemotherapy and radiation (chemoradiation), it is usually preferable 
to treat the patient with chemoradiation rather than with radical hysterectomy fol-
lowed by chemoradiation. The treatment option involving surgery followed by 
chemoradiation is clearly associated with more potential morbidity than the chemo-
radiation treatment alone because the patient faces risks associated with two rather 
than one treatment modality. 

 Patients who have been treated with radiation can also develop ureteral stenosis. 
This stenosis causes hydronephrosis and can impair the function of the involved 
renal unit. Although hydronephrosis is usually treated by stent or percutaneous 
nephrostomy tube placement, creation of a urinary conduit is occasionally required. 
Patients may also develop radiation cystitis, which is infl ammation of the mucosal 
surface of the bladder or ureters. Late radiation cystitis can develop up to 20 years 
after completion of radiation therapy. Clinical manifestations include abdominal 
pressure, painful urination, urinary frequency and urgency, incontinence, nocturia, 
abnormal urine color, foul-smelling or strong urine odor, and hematuria. An 
underlying infection causing the hematuria must always be ruled out. Conservative 
management includes use of anticholinergic drugs such as oxybutynin (Ditropan), 
phenazopyridine hydrochloride (Pyridium/AZO Standard), and fl avoxate hydro-
chloride (Urispas). Treatment for chronic hemorrhagic cystitis includes hydration, 
intravenous antibiotic treatment, and bladder irrigation with a three-way foley cath-
eter. Patients may also require blood transfusions. Cystoscopy and cauterization of 
the bleeding areas, intravesical instillation of a variety of substances, hyperbaric 
oxygen treatment, or creation of a urinary conduit are additional therapeutic options. 
Patients may also develop ureterovaginal or vesicovaginal fi stulae. Once the fi stula 
has been appropriately evaluated, a urinary conduit is usually created. 

 Sexual dysfunction is defi ned as diminished or absent feeling of sexual interest 
or desire, absent sexual thoughts or fantasies, and lack of responsive desire. This is 
a very common complaint of cervical and vaginal cancer survivors owing to fi brosis 
and stenosis. The importance of vaginal dilatation in this group of women cannot be 
emphasized enough. We provide our patients with vaginal dilators and counsel them 
regarding appropriate use after radiation. Patients are encouraged to use the dilator 
or have vaginal intercourse three times per week after the completion of radiation 
therapy for 3 years. Generous lubrication is also recommended for the patient and 
her partner. The vagina is a potential space and vaginal dilatation is needed after 
radiation therapy to preserve patency and length. If the patient loses vaginal caliber 
and length, vaginal intercourse can become painful, sometimes to the extent that the 
patient avoids intercourse entirely. Although each couple copes with this scenario in 
their own way, sex therapists can often provide much-needed support and tech-
niques that may help the couple achieve their desired level of intimacy and sexual 
functioning (Ratner et al.  2010 ). 
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 Vulvar cancer survivors can develop painful labial edema caused by labial radia-
tion. Although the pain can be temporized by medication, the edema may not 
resolve. These women also often experience sexual dysfunction. Late side effects 
include skin thickening and contractures, which worsen over time; changes in skin 
texture and color; fi brosis; shortening of the vaginal vault; decreased clitoral sensa-
tion; and painful intercourse. Please refer to Chap.   25     for more information regard-
ing sexuality and survivorship. 

 Patients with recurrent ovarian cancer are occasionally treated with radiation, 
especially if the only site of recurrence is an unresectable mass. If the mass is near 
the rectum, the patient can develop a rectovaginal fi stula. This is treated by colos-
tomy. For additional information, please refer to Chap.   6     on colorectal cancer survi-
vorship management and Chap.   7     on genitourinary cancer survivorship management; 
survivors of these cancers often experience similar late effects of treatment.  

    Chemotherapy 

 Treatment with chemotherapy causes different late effects than those caused by 
radiation therapy. Although many women develop neuropathy, resolution does not 
always occur. Despite treatment with neurontin or lyrica, some gynecologic cancer 
survivors are affected by severe neuropathy throughout the remainder of their lives. 
Other patients develop cognitive dysfunction, commonly referred to as “chemo 
brain.” Survivors may have diffi culty with short-term memory or learning or lose 
the ability to focus or multitask. A study evaluating long-term cognitive impairment 
in adult twins aged 65 years or older who were discordant for gynecologic cancer 
treatment revealed that cognitive impairment was associated with reduced scores on 
standardized mental and psychiatric tests, and that cognitive impairment was higher 
in women, especially in gynecologic cancer survivors (Kurita et al.  2011 ). These 
cognitive defi cits can be so severe that they prevent survivors from functioning at 
their previous level at home or at work. Interventions include changing cognitive 
habits, treating fatigue and possible anemia, and physical activity. Modafi nil can be 
helpful and erythropoietin has mixed effects, but methylphenidate demonstrated no 
effect on cognitive functioning (Fardell et al.  2011 ). Please refer to Chap.   20     for 
additional information regarding cognitive function.  

    Hormonal Therapy 

 Administration of hormone replacement therapy to gynecologic cancer survivors 
varies according to practice, physician preference, and geographic location. 
Premenopausal cervical cancer survivors treated with radiation undergo menopause 
during their treatment. We prescribe a combination of estrogen and progesterone 
because some viable endometrium may be present and we do not wish to increase 
the risk of endometrial cancer in these women. Many women treated for 
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endometrial and ovarian cancers undergo surgical menopause. Endometrial cancer 
is related to an excess of estrogen. Some oncologists do not advocate hormonal 
therapy, whereas others feel comfortable prescribing hormones to patients with 
early-stage disease. No data have conclusively demonstrated that hormonal therapy 
increases the risk of endometrial cancer recurrence. Many women who undergo 
surgical menopause as a treatment for ovarian cancer receive hormonal therapy, 
especially to address quality of life issues such as vaginal dryness, osteoporosis, and 
hot fl ashes. Women with a history of granulosa cell tumor of the ovary do not receive 
estrogen because this tumor is known to be estrogen-dependent. We consult with 
each patient’s oncologist if the patient has a history of breast cancer to determine 
whether hormonal therapy is a safe option for the patient. For women who experi-
ence hot fl ashes and other menopausal symptoms but cannot or do not wish to 
receive hormonal therapy, we offer several options, including treatment with venla-
faxine (Effexor), clonidine, gabapentin, and bupropion. Although the estradiol vagi-
nal ring (Estring) can provide local treatment with minimal systemic estrogen 
absorption, patients are counseled that vaginally administered conjugated estrogens 
(Premarin) have more systemic absorption than the estradiol vaginal ring. Options 
for nonhormonal vaginal lubricants are also discussed, including vitamin E supposi-
tories, clitoral stimulators, and psychotherapy. 

 Each survivor has unique concerns. Some of our gynecologic cancer survivors 
who have a prior history of breast cancer or who are genetic mutation carriers 
 experience such a poor quality of life that they are willing to undergo hormonal 
therapy in spite of the risks. If these survivors have received appropriate counseling 
regarding risks and benefi ts of hormonal therapy, we may prescribe the therapy 
for them.  

    Bone Health 

 Survivors who are postmenopausal or become postmenopausal because of their 
treatment also require bone health care. Our gynecologic bone health survivorship 
algorithm (presented at the end of this chapter) was developed for women aged 50 
years or older or who are postmenopausal with any of the following risk factors: low 
body weight, prior bone fracture, family history of hip fracture, high-risk medical 
condition, rheumatoid arthritis, or history of steroid use lasting three months or 
longer. A baseline bone mineral density study and a test for 25-OH vitamin D levels 
are initially performed. Patients are then followed according to the algorithm.   

    Psychosocial Issues 

 The goals of psychosocial interventions are to maintain healthy relationships and a 
restored life for each cancer survivor. Cancer survivorship is a complicated process 
with both positive and negative aspects. Positive outcomes that have been reported 
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include posttraumatic growth and benefi t fi nding (Hodgkinson et al.  2007 ). 
Researchers are working to quantify the personal, psychological, spiritual, and 
social benefi ts survivors may report after experiencing a traumatic or stressful event. 
Such data help describe the extent and breadth of survivors’ experiences and also 
provide a more balanced understanding of potentially achievable outcomes. High 
rates of anxiety, depression, sexual morbidity, and adjustment disorders have been 
well documented, as has the contribution of medical, psychosocial, and behavioral 
factors to psychosocial morbidity. 

 Few studies have explored the long-term psychosocial outcomes and supportive 
care needs of gynecologic cancer survivors. Additionally, the unique features asso-
ciated with this group of cancers limit the validity of generalizations from other 
populations of cancer survivors. All cancer survivors face issues of uncertainty, 
fi nancial and insurance concerns, reestablishment of life roles in the family and in 
the workplace, short- and long-term physical disabilities, reestablishment of auton-
omy, and possible development of second cancers. In addition to these general 
issues, gynecologic cancer survivors encounter sexual and often fertility issues, as 
well as body image issues. Women with gynecologic cancers face challenges 
directly related to the nature of their treatments, in addition to the general physical 
and psychological diffi culties experienced by those with cancer. These challenges 
can negatively affect the quality of life not only of patients, but also of their caregiv-
ers. Therefore, we must consistently strive to understand survivors’ support needs so 
we can assist them as they recover both physically and emotionally. 

 The working defi nition of quality of life for cancer patients is “the patient’s 
appraisal and satisfaction with their current level of functioning as compared with 
what they perceive to be possible or ideal” (Cella and Cherin  1988 ). Quality of life 
includes fi ve specifi c domains: physical, psychological, spiritual, social, and global. 
A study of long-term gynecologic cancer survivors revealed overall normal levels of 
quality of life and relationship adjustment (Hodgkinson et al.  2007 ). However, 
symptoms of anxiety were three times as high among gynecologic cancer survivors 
as in the community, and these levels were consistent with rates found in patients 
receiving treatment for cancer and among cancer patients during the fi rst 12 months 
after diagnosis. One in fi ve survivors also reported a symptom profi le indicating 
posttraumatic stress disorder, characterized by hyperarousal, intrusive thoughts, and 
avoidance symptoms. Although these rates are considerably higher than prevalence 
rates found in other female cancer survivors, they are similar to rates found in breast 
cancer survivors who have undergone bone marrow transplantation and pediatric 
cancer patients and their parents. 

 Medical variables appear to play less of a role than psychological adjustment in 
predicting long-term psychological adjustment among gynecologic cancer survi-
vors, which is consistent with recent fi ndings for other cancer populations. Physical 
and mental quality of life, posttraumatic stress disorder, and total overall needs were 
most signifi cantly related to levels of distress, indicating that current physical and 
mental functioning appear to be the biggest predictors of current levels of distress. 
Distress also signifi cantly increased the likelihood of the survivor reporting at least 
one unmet need. These fi ndings highlight the relationship between distress and sup-
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portive care needs, and the importance of addressing both of these issues in long- 
term survivors (Helgeson et al.  2004 ). 

 Interestingly, the number of years since diagnosis has not been found to be related 
to distress or need levels. Rather, long-term survivors have been found to have sig-
nifi cantly higher rates of anxiety and poorer physical and mental quality of life than 
the general population, although no differences have been identifi ed in other psycho-
social or disease variables. These fi ndings support the growing amount of data sug-
gesting that longer survivorship periods are not necessarily associated with reduced 
levels of distress. Aging, declining physical quality of life, and compounding effects 
of treatment-related morbidities may exacerbate negative effects over time. 

 Survivors also frequently report needs related to the existential survivorship 
domain. This includes needs unique to survivors such as making decisions about life 
in the context of uncertainty, coping with changes to beliefs, and dealing with one’s 
own and others’ expectations of them as a “cancer survivor.” Survivors have also 
expressed concerns about availability of and accessibility to health care services. 
Several investigators have reported that ovarian and cervical cancer survivors who are 
fi ve or more years past the cancer diagnosis report persistent fears of disease recur-
rence and an unmet need for help to manage concerns about the cancer coming back 
(Wenzel et al.  2002 ). In contrast, elevated health care and information needs are typi-
cally the most frequently reported needs among other cancer populations. This sig-
nifi cant difference in focus suggests the important need for assessment and intervention 
efforts specifi cally targeting gynecologic cancer survivorship issues. For additional 
information, please refer to Chap.   27     on patient–physician communication.  

    Caregivers 

 Although more than 65% of cancer patients survive for more than 5 years, quality 
of life issues continue and sometimes intensify for patients and their families after 
active treatment ends. Family caregivers are individuals who provide assistance or 
uncompensated care to a family member with cancer. Family caregivers are at risk 
of developing many side effects, including fatigue and sleep disturbances, slowed 
wound healing, reduced immune function, altered lipid profi les, and increased 
blood pressure. Positive effects of providing care include improved self-esteem, 
support, and satisfaction, which may serve as a buffer to residual negative effects of 
caregiving (Given et al.  2011 ). 

 Caregivers report having their own unmet needs at fi ve years after the cancer 
survivor has completed treatment. The prevalence of medical support needs among 
caregivers was 28% at fi ve years, whereas 36% of caregivers identifi ed unmet psy-
chosocial needs at fi ve years (Yabroff and Kim  2009 ). Among caregivers whose 
fi nancial needs were not met at the time of active treatment, 19% also reported 
fi nancial needs at fi ve years after treatment. 

 Unmet needs can vary from assisting patients with residual symptoms such as 
fatigue, pain, cognitive defi cits, depression, and sleep disturbance to dealing with 
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late effects of treatment, including lymphedema, diarrhea, constipation, pulmonary 
fi brosis, cardiac changes, incontinence, and anorexia (Kurtz et al.  2004 ). The 
 severity of a patient’s functional impairment or disability can increase demands on 
caregivers and restrict caregiver activities. As the number and severity of long-term 
late effects increases, the survivor can become more and more dependent upon her 
caregiver. This can signifi cantly increase the caregiver’s level of distress, as well as 
incidence of the symptoms mentioned above (Andrews  2001 ). 

 As treatments improve and become more tailored to specifi c patients and dis-
eases, the number of gynecologic cancer survivors continues to grow. All members 
of the patient and caregiver care team need to be cognizant of the signifi cant medi-
cal, psychosocial, and supportive care needs that may potentially occur many years 
after the successful treatment of a gynecologic malignancy, as well as the fact that 
these needs may not decrease over time. The importance of routine and ongoing 
psychosocial assessment and intervention cannot be overemphasized and should be 
included as part of the survivor’s surveillance program. Patients and their caregivers 
require both medical and psychosocial preparation for the survivorship period, as 
well as improved access to supportive care services. Health policy changes with 
regard to family caregiving need to be evidence-based and linked to the continuing 
problems faced by survivors. Including the caregiver and supporting a clear survi-
vorship plan for both the patient and her caregivers should be a standard component 
of quality cancer care. As cancer care becomes more personalized, research must 
also be directed toward identifying women at increased risk for treatment-related 
toxicities, in an effort to provide the best clinical outcome and least morbidity for 
each gynecologic cancer survivor.    

 Key Practice Points 

•     The number of gynecologic cancer survivors continues to increase.  
•   Gynecologic cancer survivors are at signifi cant risk of developing specifi c 

 second primary cancers, especially among women who carry genetic 
mutations.  

•   Late treatment-related effects can develop and intensify over time.  
•   Although specifi c interventions are available for some treatment-related 

effects, such as radiation enteritis and lymphedema, the morbidity of these 
interventions can be substantial.  

•   Sexual and cognitive functioning, in addition to other late effects, are min-
imally understood and require more evaluation and development of appro-
priate interventions.  

•   Quality of life is linked to survival and is important to patients and their 
caregivers.  

•   Survivor and caregiver issues, including distress, quality of life, fi nances, 
and employment, need to be further understood and appropriate interven-
tions and support systems developed.    
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    Survivorship Algorithms 

 These cancer survivorship algorithms have been specifi cally developed for MD 
Anderson using a multidisciplinary approach and taking into consideration circum-
stances particular to MD Anderson, including the following: MD Anderson’s spe-
cifi c patient population, MD Anderson’s services and structure, and MD Anderson’s 
clinical information. These algorithms are provided for informational purposes only 
and are not intended to replace the independent medical or professional judgment of 
physicians or other health care providers. Moreover, these algorithms should not be 
used to treat pregnant women.      
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         Chapter Overview   Head and neck cancer (HNC) survivors present with unique 
needs related to the long-term effects of cancer therapy on upper aerodigestive tract 
functions. Management of HNC varies depending on the patient’s individual stage 
and subsite of HNC, cancer treatment history, and psychosocial needs. In general, 
long-term functioning is optimized by multidisciplinary treatment planning with 
consideration of both acute and late adverse effects. Risk-reduction strategies such 
as oral care, targeted exercise, swallowing therapy, nutritional counseling, and 
audiologic monitoring are best implemented early in the HNC treatment trajectory. 
Posttreatment surveillance facilitates detection of recurrences and second primary 
tumors, as well as monitoring of long-term functional rehabilitation needs.  

    Chapter 9   
 Head and Neck Cancer Survivorship 
Management 

             Katherine     A.     Hutcheson       and     Carol     M.     Lewis    
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    Introduction 

 Head and neck cancer (HNC) accounts for roughly 5% of all cancers. In 2010, 
36,540 cases of oral cavity and oropharyngeal cancers and 12,720 cases of laryngeal 
cancer were diagnosed in the United States. Oral cavity and oropharyngeal cancers 
comprised 3% of all cancers in men (Jemal et al.  2010 ). More than 85% of cases of 
HNC are squamous cell carcinoma (Mehanna et al.  2010b ), which will be the focus 
of this chapter. 

 The upper aerodigestive tract (UADT) is separated into different subsites; the 
treatment of cancer in each of these subsites requires specifi c anatomic and 
 functional considerations. The nasopharynx is posterior to the nasal cavity, superior 
to the palate, and inferior to the skull base. The oral cavity starts at and includes the 
lips and ends posteriorly at the soft palate. The oropharynx includes the soft palate 
and posterior pharyngeal wall and is limited inferiorly by the level of the hyoid 
bone. The hypopharynx starts at the level of the hyoid bone and extends to the infe-
rior aspect of the cricoid bone. The larynx encompasses the epiglottis, arytenoids, 
and aryepiglottic folds superiorly and extends inferiorly to 1 cm below the true 
vocal folds (TVFs). 

 The management of cancer arising in these subsites requires multidisciplinary 
planning. The head and neck oncology team should consist of a head and neck sur-
geon, medical oncologist, radiation oncologist, dentist, speech pathologist, dieti-
tian, and social worker at the very minimum, and treatment plans should be 
formulated through multidisciplinary discussion.  

    Overview of Treatment Modalities 

    Chemotherapy 

 Eradication of systemic disease is the goal of chemotherapy, although in HNC, 
chemotherapy functions as an adjuvant to surgery and radiation therapy (RT) to 
improve local and regional control. Chemotherapy also serves a palliative role in 
patients with distant metastases or locoregional recurrence for whom surgery or RT 
are no longer reasonable options. In the latter group, approximately one-third of 
patients will obtain a 3- to 6-month survival benefi t from chemotherapy (Brockstein 
and Volkes  2006 ). 

 As an adjuvant treatment, chemotherapy can be given as induction therapy prior 
to defi nitive surgery or RT or concurrently with postoperative or defi nitive RT. The 
advantages of induction therapy include the potential to decrease tumor burden, 
predict response to subsequent treatment, and decrease morbidity by facilitating 
less extensive defi nitive treatment. Perhaps the most well-known example of induc-
tion chemotherapy in HNC is the Department of Veterans Affairs Laryngeal Cancer 
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Study Group, which demonstrated identical 2-year overall survival rates in patients 
receiving induction chemotherapy and defi nitive RT (with salvage surgery as indi-
cated) and, for patients who did not respond to induction chemotherapy, in those 
who underwent surgery with postoperative RT. In the former group of patients, 64% 
had laryngeal preservation, and 39% of the patients with laryngeal preservation 
were disease-free with an intact larynx (Department of Veterans Affairs Laryngeal 
Cancer Study Group  1991 ). 

 When given concurrently with RT, chemotherapy acts to enhance the effi cacy of 
RT. Although concurrent chemoradiation has never been compared with surgery in 
a randomized fashion, the reported rates of overall survival for certain cancers rival 
those published for surgical management (Forastiere et al.  2003 ). In patients 
 undergoing surgery for disease with adverse features, such as extracapsular spread 
(wherein the tumor grows outside the capsule of the lymph node), concurrent post-
operative chemoradiation has been shown to improve locoregional control and over-
all survival (Cooper et al.  2004 ).  

    Radiation Therapy 

 RT may take the form of external beam RT, conformal RT, or brachytherapy. 
External beam RT, or standard RT, is delivered with beam energy specifi c to the 
depth of the tumor. Conformal RT, or intensity-modulated radiation therapy, cus-
tomizes the high-dose region to the tumor, or target volume. Conformal fi elds are 
composed of numerous smaller beams, each with a target dose and acceptable range 
of doses, as determined by its mark. In brachytherapy, the radioactive source is 
placed in close proximity to the target volume. It can be placed into the tumor itself 
(interstitial) or superfi cially, and radiation is delivered at a continuously low rate. 
Because the radiation is confi ned, there is less risk to surrounding structures, but 
this method is limited by the volume of the tumor and the extent of needed cover-
age. RT can be given as defi nitive, adjuvant, or palliative treatment. Defi nitive treat-
ment doses are generally 66–70 Gy (over 6–7 weeks). Postoperative doses are 
generally 60–66 Gy.  

    Surgery 

 The role of surgery is recognized in current American Joint Cancer Committee stag-
ing for various subsites of HNC. Stage T4b represents unresectable disease; this is 
defi ned anatomically and includes encasement of the carotid, intracranial extension, 
or invasion of the prevertebral fascia, skull base, pterygoid plates, masticator space, 
or mediastinal structures. Surgical planning must account for anticipated functional 
effects to limit treatment morbidity.   

9 Head and Neck Cancer Survivorship Management



148

    Overview of Head and Neck Cancer 

 The incidence of HNC increases with age and is more common in men, with male 
to female ratios ranging from 2:1 to 15:1, depending on the site of HNC (Mehanna 
et al.  2010a ). The major risk factors are alcohol and tobacco, including smokeless 
forms. Alcohol and tobacco account for 75% of cases of HNC, and are both inde-
pendent and synergistic risk factors (Conway et al.  2009 ). Quitting smoking for 1–4 
years reduces the risk of HNC, with further benefi t at 20 years, at which point the 
risk is similar to that associated with never smoking. Similarly, quitting alcohol for 
20 or more years confers the same benefi t as never drinking (Marron et al.  2010 ). A 
genetic predisposition is suggested: HNC in a fi rst-degree relative confers a 1.7-fold 
increased risk (Conway et al.  2009 ). This may be related to the metabolism of 
tobacco and alcohol (Mehanna et al.  2010a ). 

 Another risk factor of HNC is viral infection. Eighty percent to 90% of patients 
with non-keratinizing nasopharyngeal cancer have been found to have abnormally 
elevated antibody titers to Epstein Barr virus proteins. More recently, human papil-
loma virus (HPV) has been associated with oropharyngeal carcinoma; patients 
whose tumors are HPV-positive have a signifi cantly higher overall survival rate than 
those whose tumors are not (Ang et al.  2010 ).  

    Treatment and Survival 

    Oral Cavity 

 Oral cavity cancer is a surgical disease. Surgery is the mainstay of treatment for all 
stages and postoperative RT is recommended for histologic evidence of perineural 
invasion, lymphovascular invasion, positive margins, cartilage or bone invasion, or 
nodal disease. If there is extracapsular extension, then postoperative chemoradia-
tion is recommended. Reconstruction may range from healing by secondary intent 
to free fl ap reconstruction, depending on the extent of resection. If the patient can-
not have surgery (e.g., because of comorbid illness), defi nitive RT may be consid-
ered, with chemotherapy for advanced disease. The 5-year overall survival rates for 
patients with stages I-IV disease are 75–95%, 65–85%, 45–65%, and 10–35%, 
respectively.  

    Oropharynx 

 In recent decades, treatment of oropharyngeal cancer has trended towards defi nitive 
RT, largely because of similar survival outcomes between patients who undergo 
surgery and those who undergo defi nitive RT, with the expectation of superior 
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function after nonsurgical organ preservation. Chemotherapy is given in the neoad-
juvant setting for bulky or low cervical adenopathy, or for large tumors. Concurrent 
chemoradiation is indicated for large (T3 or T4) tumors or N2 or N3 adenopathy. 
The role of surgery was largely salvage until recent endoscopic and robotic advances 
enabled minimally invasive approaches to select early-stage tumors. The 5-year 
overall survival rates for patients with stages I-IV disease are 67%, 46%, 31%, and 
32%, respectively (Seikaly and Rassekh  2001 ). Patients with HPV-positive tumors 
have better prognoses, with 3-year overall survival rates of 82.7% compared with 
57.1% in patients with HPV-negative tumors (Ang et al.  2010 ).  

    Nasopharynx 

 The primary treatment for nasopharyngeal cancer is defi nitive RT, with concurrent 
 chemotherapy for large primary tumors or N2/N3 cervical adenopathy. Induction che-
motherapy is considered for patients with large primary tumors or bulky or low adenop-
athy. The role of surgery is largely salvage. For patients with stage I-IV disease, 5-year 
overall survival rates are approximately 70%, 60%, 60%, and 40%, respectively.  

    Hypopharynx/Larynx 

 The management of hypopharyngeal and laryngeal cancers largely depends on what 
treatment will best maintain function. Early-stage tumors are generally managed 
with single-modality treatment (defi nitive RT or surgery) and late-stage tumors are 
managed with either concurrent chemoradiation or surgery with postoperative RT. 
Induction chemotherapy is considered for bulky tumors or adenopathy. Five- year 
disease-free survival rates for patients with stage I-IV laryngeal cancer are 84–90%, 
83–85%, 73–75%, and roughly 45%, respectively.   

    Posttreatment Surveillance 

 Posttreatment surveillance serves the purpose of detecting recurrences and second 
primary tumors. In addition, it benefi ts patients’ psychological and emotional well- 
being and addresses functional rehabilitation (Manikantan et al.  2009 ). Overall, 
HNC recurrences are reported for 33–49% of patients (Boysen et al.  1992 ; de 
Visscher and Manni  1994 ), with 76% and 87% of recurrences presenting within the 
fi rst 2 and 3 years after treatment, respectively (Boysen et al.  1992 ). The rate of 
second primary tumors is roughly 15% (de Visscher and Manni.  1994 ); most arise 
within the UADT, more commonly in the oral cavity, oropharynx, and hypopharynx 
than in the larynx, although lung second primary tumors are also prevalent. 
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 The National Comprehensive Cancer Network recommends a history and physi-
cal examination every 1–3 months for the fi rst year, every 2–4 months for the sec-
ond year, every 4–6 months for years 3–5, and every 6–12 months thereafter. At MD 
Anderson, we follow HNC patients every 3 months for the fi rst year, every 4 months 
for the second year, and every 6 months for the third year. For patients in whom 
recurrence is of particular concern, closer monitoring is undertaken. Posttreatment 
imaging, when indicated, is obtained within 3 months of completing treatment and 
at indicated intervals thereafter. If the patient has been irradiated, thyroid function 
studies are drawn with every visit because post-RT hypothyroidism may occur any 
time between 4 weeks and 10 years after treatment. Chest imaging is obtained at 
least annually for detection of second primary tumors or distant metastases. Because 
the overwhelming majority of recurrences occur within the fi rst 3 years of treat-
ment, patients are referred to a HNC survivorship program after 3 years of unevent-
ful surveillance. 

 The foundation of long-term surveillance is composed of symptom management 
and complete physical examination. This involves the examination of both ears, 
looking specifi cally for middle ear fl uid, and a full cranial nerve examination. Direct 
inspection of the oral cavity (all sides of the oral tongue, fl oor of mouth, hard palate, 
and buccal, gingival, and labial surfaces), soft palate, and tonsillar fossae should be 
performed. The tongue base, tonsillar fossae, and any concerning fi ndings should be 
palpated. If the examining physician is comfortable with indirect mirror laryngos-
copy or nasopharyngoscopy, one of these should be undertaken. Cervical palpation 
for adenopathy or thyroid masses must be included. Worsening pain, dysphagia, or 
dysphonia are symptoms that warrant further investigation or referral to the treating 
team. Axial imaging may be helpful in cases in which the region of concern cannot 
be examined or in which anatomy has been so altered as to render adequate exami-
nation diffi cult.  

    Upper Aerodigestive Tract Function and Head 
and Neck Cancer 

    Normal Function 

 HNC has the potential to adversely affect a number of complex UADT functions, 
including respiration, speech, and swallowing. During normal respiration, the 
laryngopharynx serves as a conduit for air exchange between the upper and lower 
airways. Pulmonary airfl ow through the larynx also serves as the power source to 
generate vibratory sound production as the TVFs adduct during phonation. This 
phonatory signal resonates throughout the vocal tract and is shaped into words by 
the arti culators in the oral cavity (i.e., the lips, tongue, and teeth). Normal deglutition 
is commonly described in four phases: (1) oral preparatory, (2) oral, (3) pharyngeal, 
and (4) esophageal. In the oral preparatory phase of swallowing, food or liquid is 
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taken into the mouth and manipulated into a cohesive bolus that is then propelled 
posteriorly to the pharynx by the tongue during the oral phase of swallowing. Two 
primary actions occur in the pharyngeal phase of swallowing: (1) laryngeal closure 
to prevent tracheal aspiration, and (2) bolus propulsion to the esophagus via tongue 
base retraction and pharyngeal contraction.  

    Long-Term Effects of Treatment 

 Long-term effects of treatment for HNC vary depending on the primary site of dis-
ease and treatment regimen. In general, surgical resection affects function by ana-
tomically or structurally altering the UADT. The local effects of surgical resection 
are related to the normal function of the resected structures and the volume of the 
resection. For instance, the lingual defect after glossectomy impairs articulation, 
bolus formation, and lingual pressures to assist with bolus propulsion during 
swallowing. Resection of the supraglottic larynx disrupts normal airway closure 
during swallowing and increases the risk of aspiration, whereas total laryngectomy 
results in complete loss of voice (aphonia), requiring various methods of alaryngeal 
voice restoration. In addition, emerging experience suggests a functional advantage 
of using minimally invasive approaches, such as endoscopic or robotic resection, 
rather than traditional open approaches that disrupt adjacent normal tissue will 
leave patients with better function. 

 Fibrosis has long been considered a primary source of late functional complica-
tions after RT. The fi brotic process is self-inducing and may spread to adjacent 
regions, causing chronic, often progressive symptoms. In addition, denervation 
of oral, pharyngeal, or laryngeal structures may occur as a result of direct neural 
infi ltration by the tumor, chemotoxicity, iatrogenic surgical injury, or as a late 
effect of RT. Roughly half of survivors who present with late, refractory radiation- 
associated dysphagia have de novo cranial neuropathies, most commonly X and 
XII, years after treatment. In addition, preliminary data from the National Institutes 
of Health Laryngeal Study Section found at least partial denervation of suprahyoid 
musculature on electromyography in most (>90%) nonsurgical HNC patients 
with chronic dysphagia after RT or chemoradiation (Martin et al.  2010 ). The patho-
physiology of peripheral motor neuropathy after RT is not fully understood, but 
devascularization and compressive injury from adjacent fi brosis is most commonly 
suggested. 

 Lymphatic insuffi ciency is a common consequence of surgery and RT. Blockage, 
damage, or removal of lymph vessels results in abnormal accumulation of inter-
stitial fl uid or lymphedema. In early stages, lymphedema is associated with a 
soft swelling. Lymphedema can progress in later stages to a hard, fi brotic process. 
This under-recognized complication of treatment for HNC is often thought to be a 
cosmetic issue, but the potential functional implications of chronic lymphedema are 
increasingly recognized (Smith and Lewin  2010 ). 
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    Dysphagia 

 Denervation and fi brosis of the oral, laryngeal, and pharyngeal musculature may 
occur or persist long after the completion of treatment for HNC. These late effects 
ultimately impair range of motion of key swallowing structures and have been 
implicated as the primary mechanisms of chronic dysphagia in HNC survivors. In 
severe cases of chronic dysphagia, dietary restrictions and malnutrition mandate 
lifelong gastrostomy tube dependence. HNC survivors may also experience aspira-
tion of food and liquids, posing a risk for potentially life-threatening aspiration 
pneumonia (Rosenthal et al.  2006 ). A variety of metrics are used to estimate the 
burden of dysphagia in HNC survivors, and rates depend greatly on the specifi c 
subsite of disease and treatment modality. The prevalence of aspiration in long-term 
HNC survivors reported in the literature ranges from 23% (stage III/IV HNC treated 
with chemoradiation) to 44% (all sites, stages, and treatment modalities; Campbell 
et al.  2004 ; Rütten et al.  2011 ), whereas rates of chronic gastrostomy dependence 
(>2 years after treatment) are typically lower (6–22%; Ang et al.  2005 ; Cheng et al. 
 2006 ). Neither aspiration nor gastrostomy rates should be considered sensitive indi-
cators of the presence of dysphagia; many HNC survivors maintain oral intake 
despite signifi cant physiologic swallowing impairment and aspiration. 

 Instrumental examinations are considered the gold standard assessment of 
swallowing function in HNC survivors. Instrumental assessment is particularly 
important in HNC survivors with chronic dysphagia because high rates of silent 
aspiration and physiologic impairment are observed in this population (Rosenthal 
et al.  2006 ). The primary options for instrumental swallowing assessment include 
fl exible fi beroptic endoscopic evaluation of swallowing (FEES) and radiographic 
evaluation using the modifi ed barium swallow (MBS) study. Detailed comparisons 
of these examinations have been published previously (Langmore  2003 ). At MD 
Anderson, the MBS study is typically chosen for the following reasons: (1) swal-
lowing physiology and aspiration events that occur during the swallow can be 
observed directly (peak swallow is obscured by peak white-out on FEES), and 
(2) the extent of the upper esophageal sphincter opening can be assessed. On the 
other hand, FEES can be extremely useful for biofeedback when training compen-
satory swallowing maneuvers. 

 HNC survivors with chronic dysphagia are followed by speech pathologists who 
tailor dysphagia management on the basis of the fi ndings of instrumental examina-
tion, as well as the compensatory abilities, comorbidities, and pulmonary status of 
the individual. In general, compensatory swallowing strategies become a primary 
focus of dysphagia management in the years after treatment for HNC. Strategies 
may be used to facilitate more effi cient swallowing (i.e., increase speed and ease of 
oral intake) or to improve airway protection (i.e., decrease the risk of aspiration). 
These techniques include but are not limited to positional changes (e.g., chin tuck 
or head rotation), maneuvers (e.g., supraglottic swallow), or diet modifi cations 
(e.g., thickened liquid or pureed food). Swallowing exercise may also be prescribed in 
an effort to prevent the progression of chronic dysphagia. Intensive paradigms or 
progressive, resistive therapy are likely needed to rehabilitate patients with chronic 
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or late radiation-associated dysphagia. Increasing evidence suggests that early, 
preventive swallowing exercise is benefi cial for HNC patients treated with RT-based 
regimens (Carnaby-Mann et al.  2012 ). At MD Anderson, HNC patients are referred 
to a speech pathologist prior to treatment for baseline assessment and training in 
targeted preventive swallowing exercise. The motto “use it or lose it” underlies 
risk- reduction strategies during RT for HNC. Therapy goals are designed to 
encourage ongoing use and exercise of UADT musculature. 

 Stricture is a less common (<10% incidence; Francis et al.  2010 ) but important 
contributor to chronic dysphagia in HNC survivors. Particular subgroups of HNC 
survivors, including those with a history of hypopharyngeal cancer, have an elevated 
risk of stricture. When stricture is identifi ed, esophageal dilatation may be offered 
by the head and neck surgeon or gastroenterologist. Multidisciplinary evaluation 
including an MBS study is essential to provide realistic expectations of the dilatation 
procedure. In the absence of adequate pharyngeal propulsion and airway protection, 
substantial dysphagia may persist despite a successful dilatation.  

    Laryngeal Dysfunction 

 The larynx is a critical structure for normal speech, respiration, and swallowing. 
Laryngeal dysfunction may take on various forms in long-term HNC survivorship, 
including (1) glottic insuffi ciency related to TVF immobility; (2) airway obstruction 
owing to laryngeal edema, fi brosis, or TVF immobility; or (3) laryngeal chondrora-
dionecrosis. Delayed onset of any of these complications or symptoms warrants 
careful physical examination and imaging to rule out recurrent cancer. Imaging 
should assess for locoregional recurrence, as well as distant metastases; positron 
emission tomography or computed tomography of the head, neck, and chest suffi ce. 
At MD Anderson, workup also includes detailed functional assessment via laryn-
geal videostroboscopy. This endoscopic offi ce procedure provides critical data 
regarding TVF mobility, approximation, symmetry, vibration, and pathology. 

 Delayed onset of TVF immobility in HNC survivors is most often a long-term 
complication of RT (Tirado et al.  2010 ). The primary symptom of unilateral TVF 
immobility is dysphonia, although glottic insuffi ciency may also elevate the risk of 
aspiration and, consequently, pneumonia. Aspiration risk is a particular concern in 
HNC survivors who have coexisting pharyngeal dysfunction related to prior treat-
ments. Although management of TVF paralysis may improve glottic closure during 
the swallow and the effectiveness of the cough to clear aspirate, it will not improve 
other components of dysphagia such as diminished hyolaryngeal excursion or 
reduced pharyngeal contraction. As such, an MBS study is typically recommended 
for HNC survivors found to have late-onset TVF immobility. The MBS study is used 
to determine the extent and etiology of coexisting dysphagia, and to assess the poten-
tial impact of TVF management on swallowing function. After multidisciplinary 
evaluation by the head and neck surgeon and speech pathologist, TVF management 
may be offered in the form of injection laryngoplasty or medialization thyroplasty. 
The effi cacy of in-offi ce injection laryngoplasty in the previously irradiated larynx has 
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been previously reported (Tirado et al.  2010 ), but the effects are typically temporary. 
Medialization thyroplasty can be considered as a surgical alternative for long-term 
management of unilateral TVF immobility. 

 Laryngeal edema, fi brosis, scarring or webbing, radionecrosis, or laryngeal 
 fi xation may contribute to airway distress after treatment for HNC. Severe laryngeal 
edema and soft tissue necrosis are rare (<5% incidence) but potentially life- 
threatening late effects that are commonly associated with continued smoking 
after treatment for HNC. Treatments are largely symptom-based because previous 
treatments can alter anatomy and confound clinical examination. Tracheotomy is 
indicated when the patient can no longer comfortably complete activities of daily 
living because of dyspnea. Hyperbaric oxygen may be a consideration for radione-
crosis once recurrence has been confi dently ruled out. Ultimately, an elective total 
laryngectomy may be offered for defi nitive surgical management of radionecrosis, 
airway obstruction, or refractory laryngeal dysfunction to restore the airway and 
prevent aspiration (Hutcheson et al.  2012 ). Rehabilitative potential after elective 
laryngectomy is evaluated by the multidisciplinary team and should be discussed 
candidly with the patient.  

    Oral Complications 

 HNC survivors are at risk for lifelong oral health complications owing to chronic 
salivary dysfunction, surgical ablation, and local radiation-induced cellular injury. 
Oral health complications commonly encountered in long-term HNC survivorship 
include xerostomia, trismus, and osteoradionecrosis (ORN). 

 Xerostomia, or dry mouth, occurs in most HNC survivors treated with RT as the 
result of damage to major and minor salivary glands in the fi eld of radiation. The 
extent of salivary dysfunction depends on RT dose and the volume of the salivary 
glands exposed. Glandular damage reduces salivary fl ow but also changes the com-
position of saliva and alters the oral microfl ora. For this reason, xerostomia predis-
poses patients to oral discomfort, loss of appetite, changes in taste, weight loss, 
dental caries, oral infections, and ORN of the mandible. In addition to stringent oral 
care, management of xerostomia may include use of topical saliva substitutes or 
pharmacotherapy as directed by the dental team (Chambers et al.  2004 ). 

 Trismus results in reduced oral opening after treatment for HNC and may be 
associated with impaired mastication, nutritional defi ciencies, and reduced access 
for oral care. Trismus occurs when the masticatory muscles (pterygoids, masseter) 
or temporomandibular joint are injured as a result of tumor involvement, surgery, 
neuropathy, or postradiation fi brosis. Defi nitions and diagnostic criteria for trismus 
vary widely in the literature; however, an interincisal opening of ≤35 mm is consid-
ered abnormal by many sources. Summary estimates from the International Society 
of Oral Oncology suggest that the prevalence of trismus varies greatly by treatment 
modality (weighted prevalence: 5% after intensity-modulated RT, 25% after 
 conventional RT, and 31% after combined chemoradiation). The risk of trismus is 
elevated after combined-modality therapies. A variety of interventions (pentoxifyl-
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line, botulinum toxin) and devices (e.g., tongue blades, intraincisal corkscrews, 
TheraBite, DynaSplint) have been proposed to facilitate improved oral opening. 
Current data suggest a clinical benefi t from passive range of motion exercise against 
an external force (e.g., TheraBite, DynaSplint; Bensadoun et al.  2010 ). At MD 
Anderson, passive range of motion exercise (Fig.  9.1 ) is introduced early under the 
direction of the oncologic dentist because experience suggests that limitations in 
oral opening may slowly progress after treatment for HNC.

   ORN can be a signifi cant late effect of radiotherapy in HNC survivors. ORN 
typically affects the mandible. A comprehensive review suggests an overall inci-
dence of less than 10% in HNC survivors (Chrcanovic et al.  2010 ). However, a 
disproportionate number of those who develop ORN have a history of oral malig-
nancies, stage IV disease, or RT doses in excess of 60 Gy. The diagnosis of ORN is 
obtained by clinical signs and symptoms, including prolonged bone exposure with 
mucosal ulceration or necrosis in the absence of recurrent disease. ORN may also 
be associated with pain and trismus, and it has the potential to progress to patho-
logic fracture or orocutaneous fi stula if left untreated. ORN may present spontane-
ously or as a result of trauma (e.g., surgery, extraction, prosthetic irritation) in the 
irradiated fi eld. At MD Anderson, treatment for ORN begins with conservative non-
surgical therapy, including daily irrigation and antibiotic coverage. Additional man-
agement is required for most individuals and may include surgical sequestrectomy, 
debridement, or hyperbaric oxygen therapy. A 15-year review of MD Anderson data 
found that approximately 40% of patients had resolution of ORN with these conser-
vative therapies. Radical resection and free fl ap reconstruction is typically reserved 

  Fig. 9.1    Range of motion exercise for the treatment of trismus using the TheraBite device       
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for cases of ORN that fail to respond to conservative management or that present 
with pathologic fracture, fi stula, pain, or trismus (Oh et al.  2009 ). 

 Optimal oral care in HNC survivors begins before cancer treatment. Risk- 
reduction strategies include stringent oral hygiene, adequate nutritional intake, 
and lifelong prophylaxis to prevent dental caries (topical stannous fl uoride daily). 
At MD Anderson, all HNC patients are evaluated by an oncologic dentist before 
delivery of therapy for baseline evaluation of oral status (mucosa, periodontium, and 
teeth) and initiation of an oral care regimen. The baseline dental evaluation is 
scheduled as early as possible to allow time for the patient to receive and heal from 
any necessary pretreatment dental intervention (e.g., dental extraction). Patients are 
then followed by an oncologic dentist in the early survivorship period, for a minimum 
of 1 year after the completion of therapy, after which HNC survivors may transition 
care back to their routine dentist for standard nonsurgical management. Elective oral 
surgical procedures in the irradiated fi eld (e.g., extractions, soft tissue surgery) are 
generally contraindicated owing to the elevated risk of complications. When medi-
cally indicated, oral surgical intervention after RT requires careful planning by the 
oncologic dentist to make recommendations regarding presurgical hyperbaric oxygen 
therapy, oral care regimens, and antibiotic coverage (Chambers et al.  2004 ). 

 Oncologic dentists and maxillofacial prosthodontists also aid select HNC survi-
vors in prosthetic rehabilitation. A variety of intraoral (palatal, maxillary) and facial 
(orbital, auricular, nasal) prostheses can be fabricated for functional and cosmetic 
restoration after surgery. Initial prosthetic management typically occurs early in 
survivorship; however, periodic revision of prosthetic devices may be required in 
long-term follow-up.  

    Lymphedema 

 As many as 40–50% of HNC survivors are estimated to experience lymphedema as 
a consequence of therapy. The cosmetic and functional effects are often signifi cant 
when the UADT is edematous. Head and neck lymphedema may adversely impact 
secretion management, deglutition, and communication. In extreme cases, distal 
neck edema may obstruct the postlaryngectomy airway and orbital edema may 
impair vision. Thus, management of lymphedema is encouraged to improve both 
the cosmetic and functional status of HNC survivors (Fig.  9.2 ; Smith and Lewin 
 2010 ).

   A comprehensive head and neck lymphedema program is offered at MD 
Anderson. The treatment paradigm follows the model of Complete Decongestive 
Therapy (CDT). CDT is the international standard of care for treating lymphedema. 
CDT combines manual lymphatic drainage massage, compression bandaging, tar-
geted exercise, and skin care. The therapy is designed to decongest and prevent 
refi lling of the edematous region by promoting drainage to adjacent areas with 
intact lymphatic vessels. CDT is traditionally provided by a certifi ed lymphedema 
therapist in two phases: an intensive phase of outpatient treatment provided 3–5 
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days per week over 2–4 weeks, followed by a maintenance phase of daily self- 
administered CDT in the home. At MD Anderson, we offer both outpatient clinician- 
administered CDT and a home-based treatment program administered by the patient 
or caregiver after one or two training sessions in the clinic. Institutional data suggest 
a benefi t from both methods of CDT, although superior outcomes have been reported 
with traditional outpatient delivery (Smith and Lewin  2010 ).  

    Ototoxicity 

 HNC survivors with a history of ototoxic drug exposure (e.g., cisplatin >100 mg/
m 2 ) are at risk for chronic, potentially progressive sensorineural hearing loss 
(Hitchcock et al.  2009 ). Ototoxic agents fi rst affect the high-frequency range 
 (frequencies above those needed for speech processing). For this reason, hearing 
loss may not be detected until it progresses to the lower frequency range and inter-
feres with routine communication. At MD Anderson, HNC survivors treated with 
potentially ototoxic therapies receive audiologic monitoring annually after the fi rst 
year of treatment (American Speech-Language-Hearing Association  1994 ). The 
audiologic examination includes tympanometry, pure tone testing (air conduction 
and bone conduction), speech reception threshold and word recognition testing, 
and distortion product otoacoustic emissions (Lonsbury-Martin and Martin  2001 ; 
Fausti  2006 ). Audiologic intervention is tailored on the basis of results from annual 
monitoring and may include education to reduce noise exposure or fi tting of 
 hearing aids.  

  Fig. 9.2    Lymphedema in the neck and submental region after chemoradiation for nasopharyngeal 
carcinoma ( left ); lymphedema improved after therapy ( right )       
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    Systemic and Psychosocial Effects 

 Systemic late effects in HNC survivors include micronutrient defi ciencies, weight 
loss, hypothyroidism, pain, and fatigue. Dysphagia, xerostomia, and dental extrac-
tions have been associated with dietary adaptations after HNC that lead to a dispro-
portionate intake of low-fi ber, low-antioxidant, and high-fat foods. Infl ammatory 
mediators have also been implicated as possible mechanisms of more general effects 
such as fatigue. In addition, HNC survivors suffer from high levels of anxiety, dis-
tress, and body image concerns that may adversely impact motivation and adherence 
to medical and rehabilitation recommendations (Murphy et al.  2007 ). During the 
long-term phase of HNC survivorship at MD Anderson, patients are screened annu-
ally for nutritional status, thyroid function (T4 and thyroid- stimulating  hormone), 
pulmonary function, pain, and psychosocial concerns to facilitate  referrals to appro-
priate specialists.      

      Suggested Readings 

   American Speech-Language-Hearing Association. Audiologic management of individuals receiv-
ing cochleotoxic drug therapy .    http://www.asha.org/policy/GL1994-00003/    . Published 1994. 
Accessed July 5, 2013.  

    Ang KK, Harris J, Garden AS, et al. Concomitant boost radiation plus concurrent cisplatin for 
advanced head and neck carcinomas: radiation therapy oncology group phase II trial 99–14. 
 J Clin Oncol  2005;23:3008–3015.  

 Key Practice Points 

•     HNC comprises distinct subsites of disease. The subsite and stage of 
 disease greatly infl uence the selection of therapy, survival probability, and 
long-term functional outcomes.  

•   Surgery and radiotherapy are the primary modalities for defi nitive 
 treatment of HNC.  

•   Prevention of severe late effects begins at the time of multidisciplinary 
treatment planning with pretreatment referral to key specialists (e.g., onco-
logic dentist, speech pathologist, audiologist, dietitian, social workers). 
Multidisciplinary coordination remains a key aspect of long-term HNC 
survivorship care.  

•   Although many HNC survivors can transition to a structured survivorship 
program after 3 years, any physician overseeing the long-term care of 
HNC survivors must be familiar with symptom management and under-
stand the importance of investigating whether worsening pain, dysphonia, 
or dysphagia are a result of recurrence or a second primary tumor, as well 
as how to treat these symptoms with the goal of maximizing functional 
outcomes for the survivor.    
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         Chapter Overview   This chapter will review the late effects of treatment impacting 
hematopoietic stem cell transplantation (HSCT) survivors. In general, HSCT 
patients receive high doses of chemotherapy with or without radiation therapy to 
eradicate their malignancy, together with an infusion of their own (autologous) or 
another person’s (allogeneic) stem cells to restore hematopoiesis (the blood and 
immune system). Allogeneic cells may be from bone marrow, peripheral blood, or 
umbilical cord blood obtained from a related or unrelated donor. Patients experience 
the toxic effects of the cytotoxic treatment and are at high risk for infections owing 
to posttransplant immune defi ciency. Late effects for HSCT survivors are commonly 
compounded by the toxic effects of their previous cancer treatment. This chapter 
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will cover physiologic and psychological aspects of survivorship for HSCT patients, 
as well as graft-versus- host disease, a common and frequently chronic condition 
that occurs after allogeneic HSCT.  

    Unique Needs of Hematopoietic Stem Cell Transplantation 
Survivors 

 Multiple factors contribute to the development of late effects of disease or treatment 
for hematopoietic stem cell transplantation (HSCT) survivors. One of these factors 
is the accompanying treatment plan (chemotherapy and/or radiation). Recently, 
nonmyeloablative or reduced-intensity preparative regimens have been used; these 
regimens produce fewer acute toxic effects and can be used in elderly patients and 
those with comorbidities. The incidence and severity of late effects depend on 
cumulative exposure to cytotoxic therapies, infectious complications, and, with 
allogeneic transplants, the effects of graft-versus-host disease (GVHD). Age and 
the presence of comorbid conditions also impact late effects. For these reasons, 
HSCT survivors deserve early and ongoing education about known late effects, 
guidance about prevention and healthy lifestyle behaviors, lifelong monitoring, and 
immediate evaluation and management of potential late effects. 

 At MD Anderson, we have initiated a survivorship program designed to address 
the unique needs of HSCT survivors, including disease surveillance, monitoring 
for late effects, risk reduction, early detection, and attention to psychosocial func-
tioning. HSCT survivors are also at risk to develop other medical problems that 
may be independent of their cancer treatment, such as new cancers or cardiovascu-
lar or degenerative diseases. An HSCT survivorship program nurse practitioner 
visit accompanies follow-up with the primary HSCT physician. Visits are sched-
uled for the same or next day as the survivor’s HSCT physician follow-up appoint-
ment and occur at critical points along the survivorship continuum, beginning at 
around 100 days after infusion of stem cells and then at 6, 12, 18, and 24 months, 
and annually thereafter. The deliberately separate clinic visit shifts the focus of the 
survivorship clinic visit from disease management to “survivorship.” At the identi-
fi ed time point above, HSCT survivors are screened and if indicated receive treat-
ment and guidance from experts in nutrition, behavioral science, neurocognitive 
science, vocational counseling, psychiatry, sexuality, fertility, cancer prevention 
services, bone health, infectious disease, endocrinology, pulmonology, cardiology, 
nephrology, and other organ systems. HSCT survivors have a lifelong need for 
monitoring of potential late effects as an integral part of the education and planning 
that they receive, and individualized survivorship plans will soon to be available 
electronically in each survivor’s medical record. These plans can guide all health 
care providers regarding lifelong survivorship care. A review of the most common 
late effects that may impact the health of survivors and our plan for monitoring 
follows.  
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    Physiologic Late Effects 

    Secondary Malignancy 

 HSCT survivors are at high risk of developing secondary malignancies, most com-
monly myelodysplastic syndrome (MDS) and acute myeloid leukemia (AML), 
solid tumors, and posttransplant lymphoproliferative disorders. 

 The risk for secondary malignancies is signifi cantly higher than in the general 
population for both autologous and allogeneic HSCT survivors (Tichelli et al. 
 2009 ). This is related to the cumulative exposure to cytotoxic agents. Exposure to 
radiation, either through total body irradiation (TBI) or limited-fi eld radiation ther-
apy, is the most signifi cant risk factor for secondary malignancies occurring more 
than 5 years after completion of treatment. 

 Risk factors for MDS/AML include pretransplant treatment with alkylating 
agents (e.g., cyclophosphamide, melphalan, carmustine, busulfan, dacarbazine, 
thiotepa, and temozolomide), treatment with topoisomerase II inhibitors (e.g., 
doxorubicin, epirubicin, etoposide, mitoxantrone, and amsacrine), limited-fi eld 
radiation therapy, TBI, and autologous HSCT. Development of MDS/AML most 
frequently occurs 2–5 years after autologous HSCT (Majhail  2008 ). Therapy- 
related MDS/AML is rare after allogeneic HSCT. 

 Common solid tumors occurring after HSCT include thyroid cancers; squamous 
cell cancers of the head, neck, and vulva; breast cancer; melanoma; and non- melanoma 
skin cancer. The most common of these are basal-cell skin cancers and central ner-
vous system tumors (Schwartz et al.  2009 ). The incidence of solid tumors is calcu-
lated to be 1% in allogeneic HSCT survivors living 10 years after HSCT and 2.2% in 
allogeneic HSCT survivors living 15 years after HSCT (Majhail et al.  2011 ). Risk 
factors for solid tumors include TBI, chronic GVHD, and prolonged immunosuppres-
sion. Cutaneous melanoma generally has a latent period of 1 year or less, and radia-
tion therapy and T-cell depletion are cited as contributing factors (Rizzo et al.  2009 ). 

 Posttransplant lymphoproliferative disorders are related to Epstein-Barr virus 
infection and usually occur within the fi rst 6 months after HSCT. The incidence is 
1–6%, and the disorders tend to occur in the most severely immunocompromised 
patients; risk factors include T-cell–depleted grafts, use of antithymocyte globulin, 
and unrelated or human leukocyte antigen (HLA)-mismatched donor grafts (Majhail 
 2008 ; Rizzo et al.  2009 ). 

 The risk for secondary malignancies continues as survivors age. Each survivor 
should be well educated about self-examination and the importance of yearly physi-
cal examinations and frequent dental examinations, which screen for head and neck 
cancers. Careful examination of oral mucosal surfaces with each dental evaluation 
and at yearly follow-up visits with a health care professional should be performed. 
Annual physical examinations should include a complete blood count, as well as 
palpation of the neck, thyroid, and lymph nodes and examination and palpation 
of the skin, breast, and testicles. Adherence to the American Cancer Society and 
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American Society for Blood and Marrow Transplantation cancer screening 
 guidelines is recommended, and some may recommend starting screening at an 
early age, such as beginning annual mammograms at an earlier age in patients who 
have received radiation therapy to the chest (Majhail et al.  2011 ).  

    Ocular Late Effects 

 The most common ocular effects are keratoconjunctivitis sicca (dry eye syndrome), 
cataracts, and retinopathy. 

 Dry eye syndrome is defi ned as the defi ciency of tears or the evaporation of tears. 
About 50% of HSCT survivors develop dry eye syndrome by 6 months after 
HSCT. Forty percent of HSCT survivors with chronic GVHD experience dry eye syn-
drome, compared with 10% of HSCT survivors without GVHD. Risk factors for dry 
eye syndrome include TBI, use of methotrexate for GVHD prophylaxis, peripheral 
blood stem cell grafts, and chronic GVHD (Socie et al.  2003 ). Dry eye syndrome can 
occur in different stages. Symptoms are dry, gritty, sandy feeling or irritation in the 
eyes. A Schirmer test result of <5 mm is helpful in objectively identifying dry eye 
syndrome. Dry eye syndrome may contribute to damage to the ocular surface and 
increased risk for infection, which may lead to loss of vision. Survivors who are diag-
nosed with dry eye syndrome may further progress to a sicca syndrome that is charac-
terized by dry mouth, dry skin, dry eyes, and vaginitis. Treatments for dry eye syndrome 
include preservative-free ocular lubricants, punctual occlusion, topical steroids, other 
topical immunosuppressive agents, and autologous serum tears (Leite et al.  2006 ). An 
ophthalmologist familiar with the ocular changes that HSCT survivors experience can 
also make recommendations for other products to improve symptom management. 

 A cataract is a clouding of the lens or the eye that becomes very dense and sig-
nifi cantly impairs vision as it develops over time. Symptoms include blurry vision, 
double vision, sensitivity to light, and poor night vision. The most signifi cant risk 
factors for cataract development in HSCT survivors are glucocorticoid use (longer 
than 3 months) and TBI. Patients who received 10-Gy single fractions of TBI are 
likely to develop cataracts by 4 years after treatment. About 80% of patients who 
received fractionated TBI were found to have cataracts by 6–10 years after HSCT 
(Socie et al.  2003 ). Early-stage cataracts are usually closely monitored and the 
patient is encouraged to use improved lighting, corrective lenses, glare-protection 
lenses, sunglasses, or magnifying lenses as appropriate for symptom management. 
As the cataract matures or ripens, surgical intervention to remove the affected lens 
and replace it with an artifi cial lens is generally required. 

 Retinal hemorrhage is described as the most frequent retinal complication of 
HSCT, with an incidence rate of 3.5–20% in survivors. Risk factors include GVHD- 
related vasculopathy, cytomegalovirus retinitis, and recurrence of leukemic diseases 
(Socie et al.  2003 ). 
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 Ophthalmologic screening recommendations for ocular late effects include 
yearly review of ocular symptoms, dilated fundoscopic examination by an ophthal-
mologist, and visual acuity testing and tonimetry (ocular pressure testing). Survivors 
should be educated about the need for immediate evaluation by an ophthalmologist 
if sudden visual disturbance occurs. Frequently occurring or chronic visual distur-
bances should also prompt an ophthalmologic examination.  

    Oral Late Effects 

 The most common oral effects are dry mouth and increased prevalence of dental 
caries. 

 Dry mouth is decreased saliva production after HSCT. Dry mouth can be 
caused by damage to salivary glands as a result of chemotherapy, radiation ther-
apy, and GVHD. This alters the oral environment, resulting in changes in oral 
tissues and an imbalance of chemicals and microbes, which often results in dental 
caries. Decreased saliva production may also be a side effect of common drugs 
used by the HSCT patients, such as antiemetics and antidepressants. As mucosal 
cells regenerate after HSCT and patients stop taking the offending medications, 
many report improvement in saliva production. Risk factors for ongoing dry 
mouth are TBI or radiation to the head and neck area and GVHD. In patients who 
have received radiation (either TBI or to the head and neck area), dry mouth may 
be a lifelong problem (Dobr et al.  2007 ). Review of oral symptomatology and 
assessment of the oral cavity should be performed at each follow-up visit. The 
fi nding of dry mouth can be important in the diagnosis of chronic GVHD and 
sicca syndrome, which may include dry skin, dry eyes, and vaginitis. Dry mouth 
may affect the patient’s ability to taste, chew, and swallow. Counseling regarding 
use of beverages before and liberally during meals, addition of gravies and sauces 
on foods, and use of artifi cial saliva products may alleviate some of these issues. 
If dry mouth is associated with GVHD, systemic or topical treatment may also 
relieve dry mouth. Over-the-counter, alcohol-free oral moisturizers are readily 
available for dental and oral hygiene to soothe dry mouth and improve associated 
halitosis. 

 The incidence of dental caries is increased in patients who have extended 
 symptoms of dry mouth and in patients with oral chronic GVHD. Prevention mea-
sures include good oral hygiene practices and daily use of fl uoride rinses or gels, 
which improve the resistance of hard dental surfaces to bacterial acids and bacterial 
growth. Chlorhexidine mouthwashes can contribute to reduction in accumulation of 
plaque (Dobr et al.  2007 ). 

 Dental visits are recommended every 6–12 months for monitoring and restor-
ative intervention of dental caries as well as thorough examination of the oral 
mucosa to check for suspicious lesions that may be early cancers.  
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    Endocrine Late Effects 

 Thyroid and reproductive late effects are the most common endocrine-related late 
effects. Corticosteroid treatment for GVHD is commonly complicated by diabetes 
mellitus. 

 Thyroid dysfunction is one of the most common late sequelae of HSCT. Because 
development of thyroid disorder can predispose HSCT survivors to cardiac and 
metabolic disease, ongoing monitoring for thyroid dysfunction is important. The 
thyroid disorders most frequently seen are subclinical hypothyroidism, overt hypo-
thyroidism, and, less commonly, autoimmune thyroid disease (Roziakova and 
Mladosievicova  2010 ). 

 About 30% of HSCT survivors develop subclinical compensated hypothyroid-
ism and 15% develop overt primary hypothyroidism. The median time to diagnosis 
is reported to be about 50 months (Socie et al.  2003 ). Risk factors include treatment 
with 10-Gy single-dose TBI, which is associated with the highest incidence of 
hypothyroidism, as well as fractionated TBI and treatment with busulfan. Other 
chemotherapies, as well as prolonged chronic GVHD, are also risk factors. 

 Subclinical hypothyroidism is a compensated, benign, and most often a tempo-
rary fi nding in laboratory tests showing slightly increased thyroid-stimulating hor-
mone (TSH) levels and normal T4 levels. Treatment of this condition is controversial 
because treatment can put patients at risk for problems such as osteoporosis or iat-
rogenic hyperthyroidism. Conversely, early treatment may decrease the risk of thy-
roid adenoma or carcinoma and prevent growth problems or delayed development 
in pediatric patients. Certainly if subclinical hypothyroidism persists or increases 
over many months, treatment should be considered. 

 Laboratory diagnosis of overt primary hypothyroidism shows high serum TSH 
levels and low concentrations of free T4. Many of the symptoms that are common 
with hypothyroidism are also commonly related to other effects of treatment, and 
thus laboratory testing should be used for confi rmation. These symptoms include 
fatigue, weakness, weight gain, constipation, depression, memory loss, dry rough 
skin, coarse dry hair, irritability, decreased libido, muscle cramps or aches, abnor-
mal menstrual cycles, and cold intolerance. 

 An uncommon but documented thyroid disorder, autoimmune thyroid disease, 
may occur as a late effect of HSCT. Autoimmune thyroid disease includes autoim-
mune thyroiditis and autoimmune-mediated hyperthyroidism. Autoimmune thy-
roiditis symptoms include the previously listed symptoms of hypothyroidism. 
Hyperthyroid symptoms include enlarged thyroid, nervousness, irritability, tremors, 
weight loss, sweating, palpitations, diarrhea, excessive tearing, double vision, pre-
tibial myxedema, and exophthalmos. 

 Annual screening of laboratory TSH and free T4 levels is recommended. If sub-
clinical hypothyroidism is noted, laboratory screening every 6 months should be 
considered until the decision is made to treat. A physical examination, including 
height and weight check and hair, skin, and thyroid examination, should be per-
formed. More frequent screening and examination during periods of rapid growth 
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should be considered in children. Treatment for hypothyroidism includes oral 
administration of L-thyroxine. Treatment for hyperthyroidism may require medica-
tion or radiation therapy to regulate or ablate the thyroid function. 

 Gonad and ovarian failure are known sequelae of treatment. Many HSCT survi-
vors have undergone various modes and courses of treatment prior to HSCT, which 
contributes to poor fertility. The number of conceptions after autologous or alloge-
neic HSCT is low. However, if conception does occur, the likelihood of a live birth 
is favorable (Loren et al.  2011 ). Very few women who are conditioned with busulfan 
or TBI experience gonad recovery, and a low rate of gonad recovery has been 
observed in men conditioned with TBI. Among men who are conditioned with 
busulfan, about 17% show gonad recovery (Socie and Tichelli  2004 ). 

 Pretransplant strategies to preserve fertility (i.e., tissue/ova preservation or sperm 
banking) should be discussed with the patient and initiated if prior therapy, patient 
preference, and time before treatment allows. Posttreatment medical evaluation of 
hormone production and sperm analysis should be done to confi rm infertility at 
1 year or more after HSCT. Counseling should be provided regarding the use of 
birth control measures until confi rmation of infertility can be made 1 or more years 
after HSCT. Fertility testing may be recommended at various time points after 
HSCT. Consultation with fertility specialists can be helpful for young adults, even 
after HSCT, to review all possible options. 

 The common use of corticosteroids to treat GVHD in allogeneic HSCT recipi-
ents frequently leads to hyperglycemia or diabetes mellitus. These conditions 
require close monitoring and treatment; they usually improve but may not resolve 
when corticosteroids are discontinued.  

    Skeletal Late Effects 

 Low bone mass as evidenced by osteopenia or osteoporosis, detected by bone min-
eral density testing, occurs in up to 50% of HSCT survivors by 12–18 months after 
HSCT. Osteopenia, with a t-score of −1 to −2.5, may occur in up to 30% of HSCT 
survivors, and osteoporosis, with a t-score of less than −2.5, occurs in about 10% of 
HSCT survivors. Nontraumatic fractures occur in 10% of HSCT survivors with low 
bone mass (Socie and Tichelli  2004 ). Risk factors for development of low bone mass 
include chemotherapy, radiation therapy, treatment with calcineurin inhibitors (tacro-
limus, cyclosporine A), treatment with glucocorticoids (increasing with total dose 
and duration of therapy), hypogonadism, and nutritional and lifestyle factors (Socie 
et al.  2003 ). Preventive measures include sex hormone replacement therapy for those 
with hypogonadism or premature ovarian failure, oral supplementation of vitamin D, 
calcium supplementation using calcium-rich food sources and additional supplemen-
tation as needed, physical exercise that includes weight-bearing and resistance exer-
cise, tobacco cessation, and moderation of alcohol intake. The use of bisphosphonate 
therapy for adults whose treatment with glucocorticoids is anticipated to last more 
than 3 months and for those with osteopenia is currently being studied. 
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 Recommendations to avoid sun exposure and use sunscreens make vitamin D 
defi ciency a common problem. This is a major issue for most allogeneic HSCT 
survivors. Vitamin D levels are checked using the 25-OH vitamin D test. If the vita-
min D levels are lower than 20 ng/mL, vitamin D replacement using prescription 
oral ergocalciferol for 8–12 weeks followed by over-the-counter oral vitamin D 
supplementation of 800–1,000 international units per day is recommended. The 
baseline study of bone mass is obtained by bone mineral density study (dual photon 
densitometry) conducted at 6 months after HSCT. This study is repeated at 
24 months after HSCT, unless the patient has a clinical reason to follow up earlier. 
HSCT survivors with osteopenia or osteoporosis, those receiving extended immu-
nosuppressive therapy, or those with ovarian or gonad failure without hormone 
supplementation are instructed to undergo regular bone density studies. 

 Treatment is considered for HSCT survivors with a diagnosis of osteoporosis or 
high-risk osteopenia after evaluation of risk in regard to comorbid conditions, cur-
rent clinical condition, and current drug therapy. Resumption of therapy for HSCT 
survivors for whom it was discontinued during the transplantation period should be 
directed by the primary HSCT physician. 

 Avascular necrosis (AVN) is the death of part of a bone because of an impaired 
blood supply. The incidence of AVN varies from 4% to >10% of HSCT survivors 
(Socie and Tichelli  2004 ). Timing is not well defi ned. Risk factors for AVN include 
TBI and cumulative exposure to corticosteroids. Incidence of AVN has been shown 
to be higher among HSCT survivors who received 10-Gy single-dose TBI than 
among those treated with fractionated TBI. AVN can lead to cracks in the affected 
bone and bone collapse. The femoral head is affected in 80% of cases of AVN 
(Socie et al.  2003 ). The wrist, shoulder, and knee are also frequently affected. Bones 
in the foot, ankle, spine, or jaw may be affected, but less frequently. The most com-
mon symptom is pain. If the hip is affected, pain is associated with standing and 
walking, and it is noted in the hip or groin and may radiate from thigh to knee. If the 
wrist is affected, pain in the wrist and weakness of the fi ngers may be noted. 
Shoulder pain and stiffness may be symptoms of shoulder involvement. Knee pain 
requires investigation. 

 Report of related symptoms should lead to further investigation. The diagnosis of 
AVN is best made by magnetic resonance imaging of the affected bone. A positive 
diagnosis warrants referral to an orthopedic specialist. Treatment in the early stage can 
include pain control and orthopedic measures to relieve pressure on the affected area. As 
AVN progresses, surgical replacement of the joint and affected bone is likely required.  

    Pulmonary Late Effects 

 Pulmonary effects in autologous HSCT survivors are generally related to chemo-
therapy and radiation lung toxicity and generally occur within 3 months after the 
end of treatment (Tichelli et al.  2008 ). Allogeneic HSCT survivors are more 
 frequently affected by serious pulmonary late effects than are autologous HSCT 
survivors. Both infectious and noninfectious late effects can occur and have serious 
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consequences. Air fl ow obstructive disorders are associated with the highest mortal-
ity rates. The most frequently occurring late-onset pulmonary complications are 
bronchiolitis obliterans syndrome (BOS), cryptogenic organizing pneumonia, sino-
pulmonary infections, and idiopathic pneumonia syndrome, also known as intersti-
tial pneumonitis. These late-onset pulmonary effects are usually noted in the 6- to 
12-month period after HSCT, but new onset has been reported 2–3 years after 
HSCT, and as many as 40% of allogeneic HSCT recipients may be affected. 

 BOS is the most common and lethal of air fl ow obstructive disorders. It is known 
to occur most frequently in HSCT recipients with GVHD, but cases of airfl ow 
obstruction disorders, specifi cally BOS, have also been reported in a small percent-
age of HSCT recipients who did not have other signs of GVHD (Pandya and Soubani 
 2010 ). Other risk factors include age >20 years at time of treatment, presence of 
pretransplant air fl ow obstruction (FEV1/FVC < .7), and viral respiratory infections 
within the fi rst 100 days after HSCT (Dudek and Mahaseth  2006 ). The toxicity of 
chest irradiation, TBI, and chemotherapy, especially thiotepa and busulfan, is impli-
cated in the development of pulmonary late effects. Because survivors who are diag-
nosed with serious pulmonary late effects have higher mortality rates than survivors 
who are not diagnosed with pulmonary late effects, close monitoring is recom-
mended. Eighty percent of cases of BOS are noted between 6 and 12 months after 
HSCT. BOS that develops in the fi rst 200 days after HSCT is associated with a 
worse prognosis than BOS that develops later (Patriarca et al.  2009 ). Progressive 
decline in FEV1 (≥20%) or FEV1/FVC < .7 with or without symptoms heightens 
the suspicion of BOS, and prompt pulmonary evaluation with a high-resolution 
computed tomographic scan and a transplantation center pulmonary service consul-
tation should be considered. Often pulmonary function tests may not meet sug-
gested criteria for BOS even though the patient presented with recent upper 
respiratory infection, wheezing, dry cough, and dyspnea. A chest x-ray may appear 
normal. In the absence of an infectious process, further evaluation for early airfl ow 
obstructive disorder should be initiated. An annual physical examination should 
include a review of pulmonary symptoms and a clinical chest examination (see 
Fig.  10.1  for screening recommendations).

       Cardiovascular Late Effects 

 A broad range of cardiovascular late effects may occur, including coronary and 
peripheral arterial disease, cardiomyopathy, arrhythmia, autonomic neuropathy, and 
cerebrovascular events. Metabolic syndrome can also occur. 

 Survivors of HSCT are at increased risk for early cardiovascular events com-
pared with the general United States population. Late cardiac effects occur more 
frequently in patients who have had allogeneic HSCT than in patients who have had 
autologous HSCT. Chemotherapy, radiation therapy, and GVHD can cause direct 
damage to the vascular or arterial endothelium, contributing to the development of 
atherosclerotic lesions. Anthracyclines and mediastinal radiation can cause direct 
cardiac damage. Other risk factors include arterial hypertension, dyslipidemia, 
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endocrine disorders, prolonged steroid use, and iron overload (Tichelli et al.  2007 ). 
Metabolic syndrome, which increases the absolute risk for cardiovascular disease in 
the general population, should be considered when developing a risk profi le for the 
HSCT survivor (Grundy et al.  2005 ). 

 A diagnosis of metabolic syndrome can be made when the individual exhibits 
three of the following fi ndings: elevated waist circumference, elevated triglyceride 
levels, reduced high-density lipid levels, hypertension, and elevated fasting glucose 
levels (Grundy et al.  2005 ). Smoking, obesity, and sedentary lifestyle are estab-
lished risk factors for cardiovascular disease and are readily found in many HSCT 
survivors. Long-term follow-up recommendations include eliciting information 
regarding lifestyle and family history related to cardiovascular events and yearly 
physical examination and review of symptoms. A useful patient response inventory 
tool for heart failure symptoms is the MD Anderson Symptom Inventory-Heart 
Failure questionnaire (Fadol et al.  2008 ). Referral to cardiology services for further 
evaluation is strongly recommended for patients with preexisting cardiac disorders, 
for patients who exhibit early cardiac events during the transplantation process, or 
for patients who report heart failure symptoms. 

 Lifestyle and nutritional counseling should be initiated early in the survivorship 
recovery course. Body mass index measurement and hip-to-waist ratio are tools that 

Does patient have
graft versus host
disease of any

system?

NO
Order “PFT Complete” at 3, 6, 12, 18 and 24

months post SCT

Order “PFT Complete” every 3 months for the
first year; then at 18 months, 24 months, and

then annually through 5 years post SCT
transplant.

Have FEV1
and/or FEV1/maxVC declined
more than 10% of the pre-SCT

baseline?

Order “PFT Complete” at 3, 6, 12, 18 and 24
months post SCT.

Consider consult to pulmonologist.
Anticipate more frequent PFT requirements.

Strongly consider randomized study with
inhaled steroids.

Does the patient have any
current/recent evidence of

pulmonary infection?

Complete treatment course for infection and
repeat PFT when clinically appropriate or refer

to Pulmonologist.

Consider Pulmonary Rehabilitation. Anticipate
more frequent PFT requirements.

Refer to Pulmonologist. Obtain a high
resolution CT scan with inspiratory/expiratory

effort cuts r/o infections etiology.

Is FEV1 <75% of predicted or 
FEV1/maxVC <0.7?

Based on PFT Results:

YES

YES

YES

YES

NO

NO

  Fig. 10.1    Pulmonary screening recommendations for survivors of hematopoietic stem cell trans-
plantation ( PFT  indicates pulmonary function test,  SCT  stem cell transplantation)       
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can be explained to the patient to promote engagement in heart-healthy behaviors. 
Dietary recommendations should emphasize reducing trans-fatty acid intake, 
increasing nonsoluble fi ber intake, and adhering to dietary measures to improve 
diabetes control. Lifestyle counseling includes tobacco cessation, alcohol  abstinence 
or moderation, and increasing physical activity. A yearly fasting lipid profi le should 
be initiated even when the survivor is demonstrating continuing robust recovery. 
Prior to pharmacologic intervention for dyslipidemia, current medication regimens 
should be considered for potential drug interactions. Ongoing renal or liver disor-
ders may require a short delay of initiation or require more frequent monitoring of 
laboratory values and should be discussed with the transplantation team. When all 
immunosuppressant and prophylactic drugs have been discontinued, comprehen-
sive management of hypertension, dyslipidemia, and diabetes can be managed by a 
primary care health care provider. Ferritin levels should be checked 1 year after 
HSCT, with more comprehensive iron overload evaluation and management if indi-
cated, which may also benefi t long-term cardiovascular health.  

    Renal Late Effects 

 The three most common renal pathologies with HSCT are thrombotic microangi-
opathy, nephrotic syndrome, and GVHD-related chronic kidney disease (Al-Hazzouri 
et al.  2008 ). 

 Chronic kidney disease is a well-described late effect in allogeneic HSCT survi-
vors. The commonly used defi nition is a sustained decrease in the glomerular fi ltra-
tion rate below levels of 60 mL/minute per 1.73 m 2 . The incidence is reported to be 
as high as 27% (Mohty and Apperley  2010 ). Chronic kidney disease generally occurs 
in the fi rst 12 months after HSCT but new cases have been reported as long as 10 years 
after HSCT (Hingorani  2008 ). Risk factors include TBI (depending on the dose and 
amount of kidney shielding used), previous fl udarabine exposure, GVHD, hyperten-
sion, preexisting renal dysfunction as noted by glomerular fi ltration rate, advanced 
age, and female sex (Kersting et al.  2007 ). Survivors with even mild chronic kidney 
disease may be at increased risk for further deterioration when the normal effects of 
aging on glomerular fi ltration rate are factored in over the years. Recommendations 
for long-term follow-up include testing for urine protein levels, blood urea nitrogen 
levels, and serum creatinine levels, as well as testing for glomerular fi ltration rate at 
6 months and 1 year after HSCT. Continuing yearly urinalysis and testing for blood 
urea nitrogen levels and creatinine levels should be considered for survivors with 
even mild abnormalities. Hypertension should be aggressively managed.  

    Late Infections 

 Infections occurring after 100 days after HSCT are considered “late infections” and 
may be life-threatening. Allogeneic HSCT survivors are more frequently affected, 
especially those who have chronic GVHD or are receiving prolonged 
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immunosuppressive therapy (Robin et al.  2007 ). The most common serious late 
infections are bacterial pneumonia, sepsis, central nervous system infections, dis-
seminated varicella, and sinusitis. Fungal infections are less common after the fi rst 
year. Prolonged cytomegalovirus surveillance and prophylaxis regimens have docu-
mented effectiveness in preventing serious late infections (Bjorklund et al.  2007 ). 
Updated guidelines for preventing infectious complications among HSCT survivors 
using prophylaxis and treatment are available (Tomblyn et al.  2009 ). 

 Thorough evaluation for infection when symptoms initially become apparent is 
indicated for all HSCT survivors, as is consideration of the current level of immu-
nosuppression. HSCT survivors, particularly those with chronic GVHD, have 
defective splenic function and are at risk for late bacteremia from pneumococci or 
other organisms. Late infections can occur in survivors even years after HSCT 
(Bjorklund et al.  2007 ). 

 Immunocompromised HSCT survivors receive antibiotic prophylaxis to prevent 
bacterial, fungal, viral, and protozoal infections. Patient education regarding com-
pliance with antibiotic prophylaxis is performed before the patient is discharged 
from the transplantation center and reinforced at each follow-up visit. Communication 
about the expected duration of these prophylaxis regimens with the referring oncol-
ogist or hematologist is critical. Patient education regarding frequent hand washing, 
meticulous cleanliness of food storage and preparation areas, sick child care, and 
crowd avoidance during respiratory illness season, as well as encouragement to 
immediately report fevers or other evidence of infection to their community physi-
cians, is performed prior to discharge from the transplantation center. 

 Seasonal infl uenza vaccines with the inactivated vaccine should be offered to 
both autologous and allogeneic HSCT survivors who have no known contraindica-
tions starting at least 4 months after HSCT during infl uenza season (Tomblyn et al. 
 2009 ). A specifi c series of pneumococcal vaccines are given in the re-immunization 
plan series, which should be initiated for both autologous and allogeneic HSCT 
survivors at 6 months after HSCT. Guidelines are available for a recommended 
revaccination plan, including pneumococcal conjugate and polysaccharide vac-
cines; inactivated poliovirus; haemophilus infl uenza; hepatitis B; diphtheria, teta-
nus, and acellular pertussis; optional vaccines including meningococcal conjugate 
vaccine, hepatitis A, and human papilloma virus; and live vaccines including mea-
sles, mumps, and rubella and varicella vaccines.  

    Graft-Versus-Host Disease 

 GVHD represents one of the most common complications following allogeneic 
HSCT and has been the major barrier to wide-scale application of this therapy. 
Although advances in conditioning regimens, supportive care, and GVHD prophy-
laxis have improved the prognosis for HSCT recipients, the development of GVHD 
remains a signifi cant source of morbidity and mortality and is the major cause of 
late nonrelapse death (Lee et al.  2002 ). GVHD results from the recognition of host 
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tissues as foreign by immunocompetent donor cells. HLAs, the most immunogenic 
proteins in humans, are expressed by genes encoded by the major histocompatibility 
complex. The degree of disparity in HLA gene expression is the strongest predictor 
for GVHD; for this reason, the vast majority of HSCTs are performed from fully 
matched-HLA related or unrelated donors (Prasad et al.  1999 ; Flomenberg et al. 
 2004 ). Yet even in the setting of an HLA-matched donor, GVHD may still occur in 
up to 35–50% of HSCTs as a result of polymorphic genes outside of the major 
histocompatibility complex, referred to as minor histocompatibility antigens, which 
may be disparate between host and recipient (Gale et al.  1987 ; den Haan et al.  1995 ; 
Goulmy et al.  1996 ; Hahn et al.  2008 ). A fundamental problem for allogeneic HSCT 
is the close association between GVHD and the derived benefi t resulting from a 
graft-versus-tumor effect. Both GVHD and graft-versus-tumor are mediated by 
mature donor T-cells contained within the infused graft; both effects are reduced 
when T-cells are depleted in so-called T-cell–depleted transplantations. Identifying 
and separating the target antigens resulting in GVHD and graft-versus-tumor is an 
active area of research that will hopefully result in maximizing the therapeutic 
potential of this modality while eliminating the frequent obstacle of GVHD 
(Molldrem et al.  2002 ). 

 Historically, GVHD has been divided into an acute and chronic form, using day 
100 after HSCT to defi ne these two entities. More recently, day 100 has come to be 
seen as an arbitrary distinction and an effort has been made to defi ne GVHD as 
“acute” or “chronic” GVHD solely on the basis of disease manifestations (Filipovich 
et al.  2005 ). The skin (maculopapular rash), gastrointestinal tract (nausea, vomiting, 
or diarrhea), and liver (cholestatic jaundice or hepatitis) are the typical target organs 
for acute GVHD. Acute GVHD commonly manifests within the fi rst 100 days fol-
lowing HSCT but may occur at a later time point in an entity referred to as “late 
acute GVHD.” Chronic GVHD, on the other hand, has a median onset of 4–6 months 
following allogeneic HSCT, with disease manifestations resembling various auto-
immune disorders such as sicca syndrome, systemic lupus erythema, and systemic 
sclerosis (Przepiorka et al.  2001 ; Remberger et al.  2002 ). The features of chronic 
GVHD are protean, with involvement of just about every organ having been 
described (Lee and Flowers  2008 ). The most common organ manifestations are 
detailed in Table  10.1 , along with an associated review of symptoms that should be 
used for routine screening (Filipovich et al.  2005 ). Prior history of acute GVHD is 
one of the strongest risk factors for development of chronic GVHD; however, the 
chronic form may occur even in patients with no prior history of GVHD (referred to 
as “de novo” chronic GVHD; Lee and Flowers  2008 ). Typically, prophylactic 
immunosuppressants (such as tacrolimus or cyclosporine) are tapered within the 
fi rst year following a matched related or unrelated donor HSCT in the absence of 
ongoing or prior history of signifi cant GVHD. In this setting, the features of late 
acute or chronic GVHD may develop, requiring close monitoring by local practitio-
ners and patients alike.

   Corticosteroids (methylprednisone or prednisone, 1–2 mg/kg daily) are the stan-
dard fi rst-line therapy for patients with suspected GVHD. Indications for the initia-
tion of corticosteroids (or other therapies) vary, and for this reason GVHD treatment 
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decisions should be made in consultation with a patient’s primary transplantation 
team. It is highly important for new symptoms suggestive of GVHD to be promptly 
discussed with the primary transplantation team so that therapy or workup are not 
delayed. Owing to the protean manifestations of GVHD, identifi cation of local sub-
specialists (such as ophthalmologic, pulmonary, gastrointestinal, dermatologic, and 
gynecologic practitioners) familiar with the organ-specifi c disease manifestation 
can be extremely helpful in treating patients with this complex illness. In addition, 
patients with GVHD are highly immunocompromised as a result of the immune 

   Table 10.1    Common organ manifestations of chronic graft-versus-host disease and review of 
systems to be assessed   

 Organ system  Manifestation  Screening questions 

 Eyes  Keratoconjunctivitis  Do you have dry eyes, 
excessive tearing, 
foreign-object sensation, 
or morning crusting? 

 Mouth  Erythema, lichen-planus-like changes 
(striations), mucoceles, or ulcers 

 Do you have excessive oral 
dryness or oral pain or 
sensitivity to food or 
toothpaste? 

 Esophagus  Strictures, webs  Does food or liquid get stuck 
when you swallow? 

 Lungs  Bronchiolitis obliterans  Do you have shortness of 
breath or a persistent dry 
cough? 

 Gastrointestinal 
tract 

 Failure to thrive, diarrhea/malabsorption  Do you have weight loss or 
diarrhea, undigested 
material in stools, greasy 
stools, or diarrhea that 
improves with fasting? 

 Gynecologic 
organs 

 Lichen planus-like changes, vulvar erosions/
fi ssures, vaginal scarring/stenosis 

 Do you have vaginal dryness 
or pain or dyspareunia? 

 Skin  Alopecia, angiomatous papules, bullae, 
erythema, hypo/hyperpigmentation, 
ichthyosis-like changes, keratosis-pilaris- 
like changes, lichen-planus-like changes, 
lichen-sclerosus-like changes, 
maculopapular changes, morphea-like 
changes, poikiloderma, scleroderma-like 
changes, sweat impairment, ulceration, 
changes to nails (brittleness, longitudinal 
ridging, onycholysis) 

 Do you have a rash, 
excessive dryness, new 
cellulitic skin changes, 
hair loss, or nail loss/
brittleness? 

 Joints/fascial 
tissue 

 Fasciitis, panniculitis  Do you have any joint stiffness, 
impaired grip strength, or 
impaired “prayer sign”? 

 Blood  Eosinophilia, hypo/hypergammaglobulinemia, 
lymphopenia, thrombocytopenia 

 Liver  Elevated total bilirubin, elevated alkaline 
phosphatase, elevated transaminases 

  Information compiled from Filipovich et al. ( 2005 )  
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dysregulation associated with the disorder and its treatment. In fact, infections are 
the leading cause of death in patients with GVHD (Witherspoon et al.  1984 ). For 
this reason, prophylactic antimicrobials are commonly used to prevent common 
bacterial (encapsulated organisms), fungal (pneumocystis, mold, candida), and viral 
(herpes simplex virus, cytomegalovirus) infections. Close monitoring and thorough 
evaluation and early (and often empiric) initiation of treatment for suspected infec-
tions is important to minimize morbidity in patients who suffer from GVHD. 

 The presence or absence of GVHD is the single best predictor for long-term 
quality of life in patients who have undergone HSCT (Fraser et al.  2006 ). The larg-
est study evaluating quality of life in survivors of allogeneic HSCT has demon-
strated that patients who do not develop GVHD have similar quality of life to that 
of age-matched controls. However, hope should not be lost for survivors who suffer 
from GVHD; the same study demonstrated that for patients who developed GVHD 
but were successfully treated, life experiences (quality of life) were similar to those 
of patients who had never suffered from the disorder. Therefore, a focused attention 
on the prevention and early treatment of GVHD is paramount to restoration of 
health in patients who have undergone allogeneic HSCT.   

    Neurologic and Psychosocial Late Effects 

    Cognitive Impairment 

 The cognitive impairments reported in both allogeneic and autologous HSCT survi-
vors have been reported to follow a natural improvement over time, generally 
improving to population norms or better by about 1 year after HSCT (Jacobs et al. 
 2007 ). TBI, female sex, and prolonged immunosuppressive therapy are factors 
associated with the highest risk of cognitive defi cit. We counsel survivors that cog-
nitive impairment may occur during the fi rst few months following treatment, but 
should continue to improve through the fi rst year after HSCT. Neurocognitive test-
ing and counseling can be offered to survivors who continue to have short-term 
memory problems, diffi culty with concentration and focus, and trouble learning 
new things. These diffi culties are most often noted when survivors return to work or 
school. Training in behavior modifi cation and compensatory strategies may lessen 
the impact of the defi cit (Poppelreuter et al.  2008 ).  

    Depression and Anxiety 

 Long-term assessment for symptoms of depression and anxiety are important not 
only in the fi rst year after HSCT, but during all follow-up with health care providers 
throughout the survivorship continuum. Depression is associated with decreased 
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survival (Loberiza et al.  2002 ), and quality of life can be adversely affected by 
 moderate to severe depression (Syrjala et al.  2004 ). A structured evaluation of anxi-
ety and depression may lead to earlier recognition so that treatment can be initiated. 
Twenty-six percent to 36% of survivors were found to have moderate to severe 
depressive symptoms in the fi rst year after HSCT (Lee et al.  2005 ). Depressive dis-
orders were noted most frequently in women and survivors coping with residual 
physical limitations and chronic GVHD at 3 and 5 years after HSCT and in both 
autologous and allogeneic HSCT survivors. Fifty-six percent of the survivors with 
depressive symptoms at 10 years after HSCT were found to not be receiving treat-
ment for the depressive disorder (Syrjala et al.  2005 ).  

    Fatigue 

 Fatigue may be an issue for HSCT survivors for many years after the end of treat-
ment. Fatigue can impact psychosocial functioning and can have an impact on the 
ability to return to work or school, resume participation in care of the family and 
household, participate in leisure time activities that were previously enjoyed, and 
engage in sexual activity. Fatigue and sleeping disorders have been reported to 
affect as many as 65% of long-term allogeneic HSCT survivors (Socie et al.  2003 ). 
Assessment of this physical symptom and its perceived impact on the HSCT survi-
vor’s daily life is an important and ongoing component in long-term follow-up. See 
Chap.   22     in this volume for more information about fatigue.  

    Sexuality and Sexual Functioning 

 Alterations in sexual functioning and sexuality are known late effects of treatment. 
Risk factors include radiation therapy, particularly TBI used in HSCT treatment 
regimens, and chemotherapy, particularly alkylating agents. A longitudinal study 
revealed clinically signifi cant lower levels of sexual activity and functioning at 
5 years after HSCT in survivors compared with case-matched controls. Forty-fi ve 
percent of men and 80% of women reported problems in sexual functioning at 
5 years after HSCT. Men most frequently reported problems with ejaculation, get-
ting and maintaining an erection, and lack of desire. Women reported lack of desire, 
impaired orgasm ability, vaginal dryness, increased sensitivity to intimate touching, 
painful intercourse, vaginal tightness, and vaginal bleeding or irritation as the most 
commonly occurring problems (Syrjala et al.  2008 ). 

 Complex interactions of physical and psychosocial variables can contribute to 
varying levels of sexuality and sexual dysfunction. Laboratory studies of hormone 
levels, genital examination, erectile dysfunction testing, and open discussions with 
the patient and partner can reveal issues affecting sexuality and sexual function. 
When contributing factors are identifi ed, interventions to improve the survivor’s 
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sexual health can be initiated. Strategies to improve sexual functioning should be 
employed early in recovery so that the cycle of avoidance behaviors and negative 
expectation does not continue to impact the problem (Syrjala et al.  2008 ).  

    Social Functioning 

 Resumption of roles and relationships with family and friends, as well as return to 
work or school, are global aspects of social functioning. Autologous HSCT survi-
vors report good social functioning and start describing improvements at about 
6 months after HSCT, which is earlier than for allogeneic HSCT survivors 
(Schulmeister et al.  2005 ). Long-term disease-free allogeneic and syngeneic HSCT 
survivors report high social functioning at 2–5 years after HSCT, with continued 
improvement after 5 years. One study noted a signifi cantly lower social functioning 
score for patients who experienced chronic GVHD relative to those who did not 
(Worel et al.  2002 ). 

 Unemployment was another risk factor for decreased social functioning (Mosher 
et al.  2009 ). Most HSCT survivors return to work or school within 1–5 years after 
the end of treatment. Eighty-four percent of HSCT survivors who did not experi-
ence disease recurrence and who had a previous history of school or employment 
had returned to full-time work or school by 5 years after the end of treatment 
(Syrjala et al.  2004 ). At 10 years after HSCT, full-time employment rates for 74% 
of survivors did not differ from age-, sex-, and race-matched non-HSCT controls 
(Syrjala et al.  2005 ). Younger age and a higher education level were found to be 
associated with higher employment rates (Mosher et al.  2009 ). This evidence can 
help us encourage survivors who are anticipating their future. There have been 
reports of job discrimination with pressure to leave jobs and loss of job opportuni-
ties when a cancer diagnosis is revealed to a prospective employer. Eliciting work 
and school information as part of routine survivorship care can allow us to provide 
appropriate direction and resource information. Community resources can provide 
guidance regarding the Americans with Disability Act, which may provide survi-
vors some protection against discrimination at work or require an employer to pro-
vide a reasonable accommodation for those who need a change in work conditions. 
Institutional, state, and community agencies also specialize in vocational counsel-
ing, aptitude testing, and assistance with re-enrollment in secondary education 
when a student leaves school abruptly because of a cancer diagnosis. 

 Life insurance denial is reported in 27% of 10-year HSCT survivors compared 
with 3.7% of controls. Ten-year HSCT survivors were denied health insurance at a 
reported rate of 24%, whereas no denials were reported in age-, sex-, and race- 
matched controls (Syrjala et al.  2005 ). HSCT survivors may be offered insurance 
with reduced coverage and higher premium rates because of their cancer history, 
which may leave them without coverage for late effects management or may simply 
be unaffordable. Uninsured individuals may be less likely to receive further preven-
tive health care. 
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 In summary, we have examined the potential late effects in the HSCT survivor-
ship continuum and acknowledge that lifelong surveillance and preventive care can 
promote improved physiologic and psychosocial health for HSCT survivors.       
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         Chapter Overview   The prognosis of patients with leukemia largely depends on 
the type of leukemia, clinical and pathologic prognostic factors of the leukemic 
cells, and patient characteristics. Over the past decade, long-term survival rates of 
patients with chronic myeloid leukemia (CML) have dramatically improved. On the 
other hand, these patients usually require life-long treatment, which may cause 
chronic physical, psychological, or socioeconomic complications that can affect 
patients’ well-being. Chronic lymphocytic leukemia (CLL) is the most common 

    Chapter 11   
 Hematologic Cancer Survivorship 
Management: Leukemia 

             Etsuko     Aoki     



188

type of leukemia in the United States. The natural history of CLL is generally 
indolent, with median survival durations of 10 years. Patients with CLL are at risk 
for secondary malignancies and infectious complications with disease- and 
treatment-related pathogenesis. Patients with acute myeloid leukemia (AML) and 
acute lymphoblastic leukemia (ALL) are generally treated with intensive 
chemotherapy, which may result in chronic symptoms that interfere with patients’ 
daily lives. Although some aspects of late or chronic toxic effects of treatment in 
patients with leukemia have been discussed, data concerning long-term effects 
remain limited. Further investigation is warranted to establish optimal monitoring 
schedules and effective interventions for survivors of adult-onset leukemia.  

    Introduction 

 The incidence of leukemia in the United States between 2005 and 2009 was 12.5 
cases per 100,000 people, with a median age at diagnosis of 66 years (Surveillance 
Epidemiology and End Results data;   http://www.seer.cancer.gov/statfacts/html/
leuks.html    ). The natural history and prognosis of leukemia vary widely depending 
on the type of leukemia, clinical and pathologic prognostic factors, and the patient’s 
health status. Improvements in therapy have substantially increased survival rates 
for some types of leukemia, especially chronic myeloid leukemia (CML). 

 In CML, patient outcomes have improved dramatically since the approval of 
imatinib, the fi rst small-molecule tyrosine kinase inhibitor (TKI) against Bcr-Abl, 
as a frontline treatment for the chronic phase of CML in 2001. The 8-year overall 
survival rate for patients with CML is now 85% (Deininger et al.  2009 ). Second- 
generation TKIs, including dasatinib and nilotinib, have also been approved as 
frontline treatments for CML. In addition, newer TKIs, such as ponatinib and bosu-
tinib, have recently been approved by the US Food and Drug Administration for 
CML that is resistant or intolerant to prior therapy. 

 The natural history of chronic lymphocytic leukemia (CLL) is variable but 
generally indolent, with survival times from initial diagnosis ranging from 2 to 
20 years. The median survival duration is approximately 10 years. Many patients 
with CML and CLL enjoy long-term survival but often need continuous or intermit-
tent treatments. 

 However, fewer patients with acute myeloid leukemia (AML) or acute lympho-
blastic leukemia (ALL) survive for longer than 5 years without stem cell transplan-
tation. According to Surveillance Epidemiology and End Results data, the 5-year 
relative survival rate for adult patients with AML was 23.4% between 2005 and 
2009. Cure rates for ALL remain in the range of 30–50% in adults. 

 Historically, the main treatment for leukemia was cytotoxic chemotherapy. In 
some cases, radiation therapy has also been used in combination with chemo-
therapy for the treatment of extramedullary lesions. Some patients undergo high-
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dose chemotherapy or reduced-intensity chemotherapy with or without total body 
irradiation, followed by stem cell transplantation, with the intent of curing the 
disease. However, the sequelae of stem cell transplantation, such as chronic graft-
versus- host disease, can profoundly affect survivors’ long-term physical and psy-
chological health. 

 More recently, targeted therapies have become available, as a result of improved 
understanding of the pathobiology of cancer. These treatments include monoclonal 
antibodies and small-molecule inhibitors against various molecular targets required 
for tumor development and proliferation. Immunotherapy using a monoclonal 
 antibody against the cell surface markers on tumor cells, such as CD20, CD33, or 
CD52, was one of the earliest targeted therapies developed, and it is now widely 
used to treat leukemia. In contrast with monoclonal antibodies, small-molecule 
inhibitors can enter cells, thus interfering with the intracellular signaling pathway 
of tyrosine kinase. Small-molecule inhibitors are generally orally available. 
Several inhibitors against various molecular targets are now under preclinical and 
clinical development. Agents that can alter the epigenetic status (i.e., through 
methylation and acetylation) of tumor cell genes are also now available. Although 
these new agents are generally better tolerated than traditional cytotoxic chemo-
therapies, they are associated with their own toxic effects. As for late effects of 
these new agents, current knowledge remains limited, and further observation is 
needed.  

    Late Effects of Treatment 

 Numerous reports have discussed late effects of treatment in survivors of childhood 
leukemia, especially ALL. The late effects of childhood leukemia include second-
ary malignancies, adverse events involving the cardiovascular and neurologic sys-
tems, endocrine or metabolic abnormalities, infertility, and psychosocial effects. 
The best way to monitor for late effects and prevent their occurrence has also been 
discussed widely. In adult-onset leukemia, however, late effects of treatment have 
not been fully investigated, partly because of the relatively small number of survi-
vors and lack of trials addressing the issue. 

 Adult-onset leukemia differs from childhood leukemia in various ways. CLL and 
AML are more common in adults, whereas ALL is the most prevalent childhood 
leukemia. The intensity of the therapy and the specifi c agents used differ between 
adult and pediatric patients. In addition, there are biological differences between 
adults and children. The most common long-term toxic effects observed in survi-
vors of adult-onset leukemia treated with chemotherapy or targeted therapies are 
described in the following sections. We particularly focus on CML, for which the 
number of long-term survivors has greatly increased. The late effects of stem cell 
transplantation are discussed in a separate chapter. 
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    Cardiovascular System 

    Anthracyclines 

 Anthracyclines are associated with an increased risk of cardiovascular adverse 
events. Anthracyclines may cause irreversible cardiomyopathy because of oxidative 
damage to myocytes, although other mechanisms have also been proposed. The 
cardiotoxicity of anthracyclines most commonly manifests as late congestive heart 
failure. Leukemia survivors treated with anthracyclines are also at increased risk for 
arrhythmia, pericarditis, myocarditis, and myocardial infarction. QT prolongation, 
which is detectable on an electrocardiograph, and increased risk of aortic stiffness 
have also been reported. Cardiotoxic effects may occur years after the treatment is 
completed, although one study reported that the median onset of left ventricular 
dysfunction was 4 months after completion of treatment with anthracyclines 
(Cardinale et al.  2010 ). 

 Cardiotoxicity in anthracyclines is strongly correlated with the cumulative dose. 
The cumulative dose of doxorubicin resulting in a 3–5% likelihood of congestive 
heart failure was reported to be 400 mg/m 2 , and the dose resulting in a 7–26% likeli-
hood of congestive heart failure was 550 mg/m 2  (Swain et al.  2003 ; Bird and Swain 
 2008 ). Also, patients receiving more than a 360–400 mg/m 2  cumulative dose of 
anthracyclines had the highest risk of cardiac mortality (Mertens et al.  2008 ; 
Tukenova et al.  2010 ). Thus, cumulative doses of doxorubicin are generally best 
limited to 450–500 mg/m 2 . However, sensitivity to anthracyclines varies among 
patients, and no dose is considered to be safe. Several known risk factors predict 
cardiotoxic effects in patients treated with less than the recommended cumulative 
dose of anthracyclines. These include age older than 65 years; history of coronary 
artery disease, hypertension, or other heart disease; and cardiac irradiation (Steinherz 
et al.  1991 ; Swain et al.  2003 ; Hershman et al.  2008 ). 

 In addition to limiting cumulative doses of anthracyclines, several approaches 
have been investigated to reduce the risk of cardiotoxic effects. For example, in one 
study, fewer cardiotoxic effects were reported in patients receiving prolonged infu-
sions of anthracyclines (6 hours or more) than in patients receiving bolus infusions 
of anthracyclines, with no differences between the patient groups in terms of 
response rates, remission rates, or survival durations (Smith et al.  2010 ). In the 
Department of Leukemia at MD Anderson, we currently employ 24-hour continu-
ous infusion of doxorubicin in patients with ALL. More prolonged infusion proto-
col (48-hour continuous infusion) is used in patients with impaired cardiac function, 
as assessed by echocardiography. 

 The use of a liposomal formulation of doxorubicin or daunorubicin has been 
found to be associated with a signifi cantly lower risk of cardiotoxic effects than the 
conventional formulation (Smith et al.  2010 ). Dexrazoxane, an EDTA-like chelator, 
was also reported to prevent anthracycline-induced damage in cardiac tissue. 
However, dexrazoxane may also interfere with the effi cacy of anthracyclines, 
although the evidence is not concrete. At this point, dexrazoxane is not generally 
recommended for adult patients with leukemia who were treated with a doxorubicin- 
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based regimen. Careful management of risk factors such as hypertension or hyper-
lipidemia is also important for preventing cardiotoxic effects. 

 Cardiac function assessment is highly recommended before, during, and after 
potentially cardiotoxic chemotherapy, although the optimal monitoring method and 
schedule have not yet been determined. Most commonly, left ventricular function is 
assessed on an echocardiogram or ventriculogram (multiple-gated acquisition scan). 
In the Department of Leukemia at MD Anderson, we generally obtain an echocar-
diogram or ventriculogram prior to treatment and repeat assessment as necessary on 
the basis of the clinical picture and the patient’s risk factors. Cardiac troponins and 
B-type natriuretic peptide have also been investigated as potential biomarkers for 
monitoring anthracycline-related cardiomyopathy. These biomarkers may help with 
early detection of cardiotoxic effects; however, the data remain limited, and further 
validation is needed.  

    Tyrosine Kinase Inhibitors 

 A small but worrisome risk of toxic effects in the cardiovascular system associated 
with some TKIs has also been reported. Cardiotoxic effects induced by TKIs are 
generally reversible when the suspected agent is discontinued. Hence, the cardio-
toxicity of TKIs is most worrisome in patients who require chronic therapy for their 
disease, such as patients with CML. 

 The cardiotoxicity of imatinib has been debated. Severe congestive heart failure 
in patients treated with imatinib was fi rst reported in 2006 (Kerkela et al.  2006 ). 
Reticulum stress and cell death in cardiomyocytes, likely induced by Abl inhibition, 
was suggested as the cause of the congestive heart failure in this study. However, in 
subsequent studies, congestive heart failure was observed in only 0.5–1.7% of 
patients, and most of them had comorbidities predisposing them to cardiac dysfunc-
tion (Atallah et al.  2007 ; Hatfi eld et al.  2007 ). Current available evidence suggests 
that cardiotoxic effects induced by imatinib are uncommon, occurring mostly in 
susceptible patients with predisposing factors. Close monitoring of patients with 
risk factors and symptoms suggestive of cardiac dysfunction is advisable. 

 Although data are limited, toxic effects in the cardiovascular system induced by 
other TKIs, including dasatinib, nilotinib, and ponatinib, have also been reported. 
Dasatinib is a TKI against Bcr-Abl, platelet-derived growth factor receptors a and b, 
c-Kit, and Src family kinases. Dasatinib is currently indicated for treatment of CML 
and Philadelphia chromosome–positive ALL. In one report, the incidence of con-
gestive heart failure in patients treated with dasatinib was 2–4% (Yeh and Bickford 
 2009 ). Increased risks of QT prolongation, pericardial effusion, and pulmonary 
artery hypertension with dasatinib have also been reported. Nilotinib inhibits kinase 
activity of Bcr-Abl, c-Kit, and platelet-derived growth factor receptors a and b. In 
addition to QT prolongation, peripheral artery disease and other arteriopathy was 
observed in 6.15% of patients treated with nilotinib in one retrospective report (Le 
Coutre et al.  2011 ). Ponatinib was approved by the US Food and Drug Administration 
for the treatment of CML resistant or intolerant to fi rst-line TKI therapy in 2012, 
with the inclusion of a boxed warning of potential arterial thrombosis and liver 
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toxicity. Ponatinib is unique because of its potential activity in patients who harbor 
the T315I BCR-ABL mutation. Symptomatic bradyarrhythmia; supraventricular 
tachyarrhythmia, most predominantly atrial fi brillation; and serious heart failure 
were also observed in 1–5% of patients treated with ponatinib. Further observation 
is warranted to determine the cardiotoxicity of new kinase inhibitors.   

    Secondary Malignancies 

 Survivors of childhood or adolescent leukemia are known to be at increased risk for 
secondary malignancies. In survivors of childhood ALL, skin cancer and central 
nervous system neoplasms are the predominantly observed secondary malignan-
cies, followed by solid tumors, including breast, soft tissue, and thyroid cancers. 
A study of the entire population of adults in Denmark focusing on thyroid cancer, 
brain cancer, and non-Hodgkin lymphoma revealed that the risk of developing these 
secondary malignancies was approximately 2–5 times higher in survivors of adult 
leukemia than in the general population (Nielsen et al.  2011 ). 

    Chemotherapy 

 Chemotherapy and radiation therapy can be associated with secondary myelodys-
plastic syndrome and leukemia, as well as solid tumors. Among chemotherapeutic 
agents, alkylating agents and topoisomerase II inhibitors are most frequently associ-
ated with secondary myelodysplastic syndrome or AML. Alkylating agents such as 
cyclophosphamide and chlorambucil, as well as radiation therapy, may cause sec-
ondary myelodysplastic syndrome or AML with a latency of 5–7 years. Typically 
the patient presents with myelodysplasia, and cytogenetic study often shows com-
plex abnormalities, including deletion of chromosome 5 or 7. Secondary AML 
associated with topoisomerase II inhibitors generally has a latency of 1–3 years and 
presents as overt leukemia. The most common cytogenetic abnormalities observed 
with secondary AML involve 11q26 or 21q22 abnormalities.  

    Tyrosine Kinase Inhibitors in Patients with Chronic Myeloid Leukemia 

 TKIs have been found to potentially increase the risk of developing secondary 
malignancies. Multiple reports, including a few from MD Anderson, have demon-
strated the development of chromosomal abnormalities in Philadelphia chromo-
some–negative metaphases, which may develop into myelodysplastic syndrome or 
AML, in patients with CML treated with imatinib or dasatinib (Kovitz et al.  2006 ; 
Jabbour et al.  2007 ). Because these chromosomal changes are not observed in 
patients treated with imatinib for diseases other than CML and the changes have 
also been observed in patients with CML treated with other agents, including inter-
feron, the chromosomal changes are thought not to be solely caused by treatment 
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with TKIs. The increased incidence of secondary malignancies other than myelo-
dysplasia in patients with CML treated with imatinib was reported in a small cohort 
of patients, but subsequent studies have failed to confi rm the association.  

    Chronic Lymphocytic Leukemia 

 Incidence of several malignancies, including melanoma, non-melanoma skin can-
cer, lung cancer, oropharyngeal cancer, prostate cancer, renal cancer, and lym-
phoma, is higher among patients with a history of CLL than in the general population 
(Wiernik  2004 ; Molica  2005 ; Tsimberidou et al.  2009 ). Previous reports have shown 
that the overall risk of malignancies (other than CLL) was almost twice as high in 
these patients than in the general population, especially the risk of skin cancers, and 
the risk remained elevated for at least 9 years after the diagnosis of CLL. Squamous 
cell skin cancer that is more aggressive than usual has also been reported in these 
patients. Treatment-related immunosuppression and shared risk factors are possible 
explanations for the increased risk of secondary malignancies in patients with 
CLL. Awareness of the risk could help increase early detection of secondary can-
cers. However, optimal cancer screening schedules for patients with CLL have not 
been established. At the very least, long-term monitoring with standard cancer 
screening should be performed. Protection from sun exposure using sunscreen or 
protective clothing to prevent skin cancers is also reasonable advice.   

    Reproductive Changes 

    Chemotherapy 

 Chemotherapeutic agents can be categorized into high, medium, and low risk 
according to their gonadotoxicity. Alkylating agents are considered high risk, result-
ing in oligospermia in men and follicular depletion, cortical fi brosis, and blood ves-
sel damage to the ovaries in women. Agents considered medium risk include certain 
anthracyclines (e.g., doxorubicin) and platinum. Low-risk agents include vinca 
alkaloids and antimetabolites. Male patients with leukemia treated with chemother-
apy may develop primary or secondary hypogonadism, which may or may not cause 
infertility. In female patients, premature ovarian failure and associated infertility 
may occur. Damage to the ovaries is usually irreversible because the number of 
germ cells is fi xed during prenatal development. An increased risk of premature 
ovarian failure has been reported in adolescents and adults with leukemia compared 
with matched controls. Pregnancies that occur several years after completion of che-
motherapy are not associated with an increased rate of fetal malformation or demise 
compared with pregnancies in the general population. However, it is recommended 
that female patients avoid conceiving during the fi rst 2 years after the completion of 
chemotherapy to avoid fertilization of ova that might have been exposed to chemo-
therapy during the vulnerable period of folliculogenesis and growth.  
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    Tyrosine Kinase Inhibitors 

 In preclinical studies, imatinib was found to cause teratogenic effects in mice. The 
fi ndings of retrospective studies of female patients exposed to imatinib during preg-
nancy suggested a possible association between congenital abnormalities and ima-
tinib exposure, although the number of patients was not large enough to draw 
defi nitive conclusions (Ault et al.  2006 ; Pye et al.  2008 ). On the basis of these fi nd-
ings, it is prudent to advise female patients to avoid conception while they are 
receiving treatment with imatinib. Current evidence does not suggest a risk of pass-
ing on congenital abnormalities in male patients, although oligospermia and reduced 
sperm motility have been observed. Women taking other TKIs are also advised not 
to become pregnant, although only a few anecdotal reports have described the 
effects of other TKIs on pregnancy.  

    Options to Preserve Fertility 

 For male patients, the simplest way to preserve fertility is to collect a semen sample 
for cryopreservation before starting the chemotherapy. However, this approach still 
has limitations; pretreatment semen quality may be poor in patients with acute leu-
kemia, and most insurance companies will not cover the cost of maintaining the 
specimen. Another approach is hormonal manipulation during or after chemotherapy 
using testosterone or gonadotropin-releasing hormone agonists. However, current 
data indicate that the effi cacy of this approach has been disappointing in humans. 

 The preservation of fertility in female patients is more challenging at this point. 
Possible options include cryopreservation of embryos and oocytes. Although 
embryo preservation is well established from a technical point of view, patients 
diagnosed with acute leukemia often do not have adequate time to undergo ovarian 
stimulation and oocyte retrieval, which takes 2–3 weeks, before they must start che-
motherapy. In addition, this option is limited to patients who have a partner or are 
willing to use donor sperm. Oocyte preservation is still an investigational technol-
ogy, and further advances in this area are needed. Administration of gonadotropin- 
releasing hormone agonist during chemotherapy has been attempted to decrease the 
gonadotoxic effects on ovaries; however, the effi cacy and safety of this method 
remains controversial.   

    Quality of Life and Other Patient-Reported Outcomes 

 Quality of life (QOL) and other patient-reported outcome assessments are particularly 
important in patients with CML because these patients currently require life- long 
treatment, and adherence to medication is associated with increased survival dura-
tions. Data concerning QOL are needed to evaluate overall treatment effectiveness 
and clinical benefi t because multiple TKIs are now available to treat CML. A study 
assessing QOL in patients with CML treated with imatinib revealed lower 
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health-related QOL among young and female patients with CML, compared with 
their peers in the general population, because of physical and emotional problems 
(Effi cace et al.  2011 ). The most frequently reported symptom was fatigue. Preliminary 
data on symptom burden gathered using the MD Anderson Symptom Inventory also 
suggested that fatigue and other symptoms were common among patients with CML 
treated with TKIs, affecting patients’ ability to work and interact with others (Williams 
et al.  2008 ,  2011 ). In addition, different TKIs have been found to possibly produce 
different symptom burdens. 

 The diagnosis of CLL has a profound effect on QOL, even among patients with 
early-stage disease who do not have clinical symptoms or need treatment. One study 
demonstrated that overall QOL among patients with CLL was similar to population 
norms, but emotional well-being was signifi cantly lower among patients with CLL 
compared with the general population and even compared with patients with other 
types of cancer (Shanafelt et al.  2007 ). Considering that the natural history of CLL 
is generally indolent and patients can be symptom-free for years, this emotional 
distress is unforeseen and should be noted by clinicians. The “watchful waiting” 
strategy currently recommended for patients with early-stage disease could leave 
patients with a feeling of uncertainty or a sense that they have been left alone with 
a serious, untreated disease. 

 In acute leukemia, most available data concerning long-term QOL are from studies 
conducted among patients who underwent stem cell transplantation, although some 
data are available concerning QOL in patients with AML who did not undergo stem 
cell transplantation. Among these patients, the most common and persistent symptom 
was fatigue, which greatly impairs QOL in affected individuals (Alibhai et al.  2007 ; 
Schumacher et al.  2002 ). Effective treatment measures have yet to be found. 

 Asking patients about the effects of the disease or treatment on their QOL, includ-
ing physical, mental, and socioeconomic well-being, could unveil as-yet unknown 
issues and hence lead to further investigations to explore interventions to reduce 
symptom burden in patients. Validated tools for QOL assessment are available.  

    Neurologic Changes 

 Among adult survivors of childhood leukemia, even those who did not receive 
whole-brain irradiation, several long-term neurologic sequelae have been observed, 
including increased risks of headaches, seizures, focal neurologic defi cits, late- 
onset auditory-vestibular-visual sensory defi cits, and late-occurring stroke. 
However, data concerning long-term neurologic sequelae for adult-onset leukemia 
are limited. 

 Recently, problems with memory and concentration were reported by patients 
with CML who were being treated with TKIs (Pemmaraju et al.  2011 ). In addition, 
approximately one-third of patients with CML receiving treatment with TKIs 
reported ongoing problems with memory as one of the fi ve most severe symptoms 
they experienced (Williams et al.  2011 ). Clinicians need to be aware of this issue, 
and further investigation is needed.  
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    Bone Metabolism 

 High-dose steroids and antimetabolites used as a part of a chemotherapy regimen 
may cause late toxic effects on bone metabolism, such as osteoporosis or aseptic 
osteonecrosis of the femoral head. Currently, there is no well-established prevention 
or treatment for these problems, but lifestyle modifi cation and bisphosphonates 
have been used. Careful follow-up of clinical symptoms and periodic bone density 
assessment may be advisable. 

 A study of the long-term effects of imatinib on bone remodeling in patients with 
CML showed increased total bone volume and decreased serum phosphorus and 
calcium concentrations. Although the clinical implications of these fi ndings are 
largely unknown at this point, monitoring serum phosphorus and vitamin D levels 
may be a reasonable action. Further studies are warranted to determine the long- 
term effects of imatinib on bone metabolism in patients with CML.  

    Endocrine System 

 Imatinib may negatively affect patients who are receiving levothyroxine for hypo-
thyroidism, although imatinib itself does not appear to cause hypothyroidism. 
Elevated thyrotropin levels and the need for increased doses of levothyroxine have 
been reported in patients with CML who are being treated with both imatinib and 
levothyroxine (de Groot et al.  2005 ). Another TKI against constitutive activation of 
the FLT3 receptor tyrosine kinase, sorafenib, which is currently in clinical trials as 
a treatment for FLT3-positive AML, may induce hypothyroidism.  

    Immune Function 

 Infections are a major complication in patients with CLL. Infections may be related 
to the disease itself or to the treatment. Disease-related pathogenesis is  multifactorial, 
including hypogammaglobulinemia and perturbations in cell-mediated immunity, 
complement activity, or neutrophil function. Common bacterial organisms are the 
most common infectious pathogens observed in patients treated with alkylating 
agents or patients who are under observation. In patients treated with fl udarabine- 
based regimens or alemtuzumab, a monoclonal antibody against CD52, infections 
may be caused by  Candida  spp,  Aspergillus  spp,  Pneumocystis jiroveci , herpesvi-
rus, or common bacterial organisms. Patients with frequent, recurrent infections 
should be evaluated for hypogammaglobulinemia. Intravenous replacement of 
immunoglobulin can reduce the risk of infection in patients with low  immunoglobulin 
levels and frequent infections. Patients should be treated with appropriate antimi-
crobials, even for minor infections. Vaccination against infl uenza every year and 
against pneumococcus every 5 years is also recommended. 
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 TKIs may also affect immune function. For example, imatinib may cause hypo-
gammaglobulinemia and has been shown to suppress T-cell and natural killer cell 
activity in vitro. The clinical relevance of this phenomenon is unclear.   

    Conclusion 

 Possible late effects or chronic toxicity of treatments are becoming more evident, 
especially in patients with chronic leukemia. At this point, effective interventions 
have yet to be found. It is vital to establish optimal follow-up schedules to monitor 
physical, psychological, and socioeconomic health in leukemia survivors. This will 
allow potential issues in this population to be identifi ed so that various interventions 
to improve survivor well-being can be tested.      

 Key Practice Points 

•     TKIs are a fi rst-line treatment for CML. Patients with CML require 
 life-long treatment with TKIs at this point, which can cause signifi cant 
physical, emotional, or socioeconomic distress. Monitoring of clinical 
symptoms and QOL is recommended.  

•   Patients with CML who are receiving treatment with TKIs should be mon-
itored for symptom burden, clinical symptoms suggestive of heart failure 
or cognitive dysfunction, serum phosphorus levels, serum gammaglobulin 
levels, and other cancers, as appropriate for their age. In patients who are 
also receiving thyroid hormone replacement therapy for hypothyroidism, 
more frequent monitoring of thyrotropin levels and dose adjustment of 
levothyroxine is warranted.  

•   Pregnancy should be avoided in female patients with CML while they are 
receiving treatment with TKIs.  

•   In patients with CLL, infections should be treated liberally with antimicro-
bial agents. Periodic vaccinations against infl uenza and pneumococcus are 
recommended.  

•   Patients with CLL and their physicians should be aware of the increased 
risk for second malignancies. Standard cancer screening, at the very least, 
is advised.  

•   For survivors of adult acute leukemia, long-term follow-up to assess 
 physical, emotional, and socioeconomic well-being is vital. In particular, 
assessments for cardiovascular problems, infertility, osteoporosis, and 
symptom burden/QOL are necessary.    
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         Chapter Overview   Lymphoid malignancies are a family of diverse cancers arising 
in the cells of the immune system. Lymphoid leukemia, lymphoma, and myeloma 
belong to this category of cancers. This chapter will focus on lymphomas and the 
late effects of treatment. Lymphomas are broadly categorized into Hodgkin 
lymphomas, which are uncommon, and non-Hodgkin lymphomas, which are the 
sixth most common malignancy in men and women. Incidence of non-Hodgkin 
lymphoma appears to be rising, although the reasons for this are unclear. Treatment 
for lymphoma has improved substantially over the past 50 years, resulting in a large 
population of long-term lymphoma survivors. Patients with lymphoma are treated 
principally with chemotherapy, immunotherapy, radiation, or stem cell 
transplantation. Surgery generally does not have a role in the treatment of these 
disorders except in rare cases. Different treatment modalities have different late side 
effects. In this chapter, we will summarize the most commonly known potential late 
effects of chemotherapeutic agents and radiation, the few situations in which surgery 
is used and its long- term effects, and recommended practice for surveillance of 
recurrence and late effects.  

    Introduction 

 Incidence of lymphoma has increased dramatically over the past 60 years, as 
reported by US and international registries. Approximately 66,000 new cases of 
non-Hodgkin lymphoma were diagnosed in the United States in 2011. It is the 
sixth most common cancer in both men and women, with a slight predominance 
in men compared with women (1.5:1). In the United States, the incidence is 
higher in whites compared with other racial or ethnic groups. The two most 
common subtypes of non-Hodgkin lymphoma are follicular lymphoma and dif-
fuse large B-cell lymphoma. Hodgkin lymphoma constitutes less than 5% of all 
lymphomas. The overall 5-year survival rate for all lymphomas is 70% (Howlader 
et al.  2012 ). However, survival rates differ for each lymphoma subtype, depend-
ing on stage of the lymphoma, age of the patient, and inherent biologic risk 
factors of the lymphoma itself. In general, Hodgkin lymphoma is highly curable 
in early stages, as is diffuse large B-cell lymphoma, whereas other lymphoma 
subtypes, such as peripheral T-cell lymphoma, have a poor prognosis. Patients 
with other lymphomas, such as follicular lymphoma, may survive for many 
years but require intermittent treatment for repeated recurrences. 

 Treatment for most lymphomas has improved substantially over the past century. 
Radiation therapy was recognized early in the twentieth century as a potentially 
curative treatment for Hodgkin lymphoma, particularly for early-stage, localized 
disease. After World War I, nitrogen mustard, a neurotoxic agent used during the 
war as a chemical weapon, was also observed to be an active anticancer agent. This 
observation signaled the birth of a new therapeutic fi eld: cancer chemotherapy. 
Lymphoid malignancies were the fi rst type of cancer to be effectively treated with 
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chemicals. Hodgkin lymphoma was the fi rst type of cancer to be cured with a treat-
ment regimen that combined four chemotherapy drugs, known as the MOPP regi-
men (nitrogen mustard, vincristine, procarbazine, and prednisone). Today many 
drugs can effectively treat lymphoma, and frontline treatment with some drugs may 
be curative for several subtypes of primary or relapsed lymphoma. The MOPP regi-
men is no longer used today; it has been superseded by the less toxic and equally 
effi cacious ABVD drug combination (doxorubicin, bleomycin, vinblastine, and 
dacarbazine). 

 Over the past decade, several effective new immunotherapy agents have been 
introduced into the array of treatment options for patients with lymphoma (see 
Table  12.1 ). The population of lymphoma survivors today includes both patients 
who have been treated up front and those who have been treated in repeated epi-
sodes for recurrences, using a wide variety of approaches: chemotherapy, immuno-
therapy, combinations of chemotherapy and immunotherapy, radiation, and 
combinations of all of these modalities (The University of Texas MD Anderson 
Cancer Center  2012 ). In addition, patients who have experienced a relapse of the 
disease likely have also received intensive salvage chemotherapy and immunother-
apy, often including stem cell transplantation. As treatments for lymphoma continue 
to improve and survival rates remain high, it is important to understand the potential 
late effects of the various therapies. The risk of secondary effects and complications 
of treatment depend on the type of treatment(s), as well as the age and health of the 
patient. The survivorship care plan must therefore be tailored to each patient’s dis-
ease, treatment, and health history. We will review the late effects of the most com-
monly used chemotherapeutic and immunotherapeutic agents, as well as late effects 
of radiation. Survivorship concerns after stem cell transplantation are reviewed in a 
separate chapter.

       Surgery 

 Laparotomy with lymph node sampling and splenectomy used to be an important 
procedure for staging Hodgkin lymphoma in the era preceding computed tomo-
graphic (CT) scanning technology. CT body imaging techniques, which became 
common in the late 1970s and early 1980s, now allow excellent visualization of 
internal nodal sites, including the spleen, for staging purposes. Hence, surgical 
staging procedures have become obsolete for lymphoma. Splenectomy is still con-
sidered appropriate, however, as a therapeutic and diagnostic modality for patients 
who present with splenic lesions or enlargement of the spleen indicating selec-
tively localized disease, with no evidence of nodal or marrow disease. This is a 
classic presentation of a particular subtype of lymphoma called primary splenic 
marginal zone lymphoma. Splenectomy may also be indicated for patients with 
autoimmune thrombocytopenia or anemia syndromes that are related to the lym-
phoma but do not respond to medical therapy. The principal concern for long-term 
survivors after splenectomy is the risk of life-threatening infections by 
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encapsulated bacteria, such as meningococcus or pneumococcus. Vaccination is 
recommended prior to the splenectomy, with continual booster vaccines every 
other year for life, according to the Centers for Disease Control and Prevention 
(  http://www.immunize.org/acip/    ). 

 Gastric surgery for resection of lymphoma is not generally indicated, unless the 
patient has a tumor-related ulcer that is actively bleeding, or if imminent perforation 
is a concern. Most gastric lymphomas will respond to medical management with 
chemotherapy or radiation, precluding resection. Preserving the gastrointestinal 
tract anatomy intact is the preferred option. In the event that a resection is required, 
long-term malabsorption of some nutrients may manifest as anemia. For example, 
patients with lesions in the terminal ileum and cecum may need to undergo resec-
tion of a portion of the distal bowel, which can lead to malabsorption of nutrients, 
such as vitamin B12, over the long term. Adhesions may also occur years later, 
presenting as bowel obstruction.  

    Late Effects of Chemotherapy 

    General Symptoms 

 Fatigue is the most common general complaint in lymphoma survivors, and it may 
persist for a long period of time after completion of treatment. The etiology of 
fatigue is complex, and many factors play into the equation. More information about 
fatigue is available in Chap.   22    . 

 Patients also complain of a syndrome referred to as “chemobrain,” which is 
described in various ways by the patients but in general indicates awareness that 
cognitive processes are slower than usual and short-term memory is somewhat 
impaired. This syndrome and its management are discussed in greater detail in 
Chap.   20    .  

    Heart Problems 

 Cardiac adverse effects are the most common complication of the anthracycline 
family of chemotherapeutic agents. Doxorubicin is the most common anthracycline 
drug used in chemotherapeutic regimens for lymphoma (see Table  12.1 ). The clas-
sic injury caused by anthracyclines is myocardial muscle weakness, leading to con-
gestive heart failure. Anthracyclines have a lifetime maximum dose threshold; 
therefore, if patients require additional treatment with anthracyclines for relapsing 
disease or secondary malignancies, cardiac evaluation and close monitoring for 
signs of congestive heart failure is imperative.  
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    Lung Problems 

 Pulmonary adverse effects are not as common as cardiac adverse effects. Lung 
problems secondary to chemotherapy are most commonly caused by the drug 
 bleomycin. This drug is one of the agents in the ABVD combination, which is the 
standard regimen used to treat Hodgkin lymphoma. Pulmonary adverse effects are 
also possible with fl udarabine, cytarabine, and high-dose chemotherapy regimens 
used prior to stem cell transplantation. Patients most at risk for pulmonary adverse 
effects are those who smoke, are elderly, or have had other lung injury events, such 
as exposure to asbestos or other inhaled toxic chemicals.  

    Kidney Problems 

 A number of chemotherapy drugs, especially cis-platinum and ifosfamide, can cause 
renal adverse effects. Kidney damage caused by chemotherapy drugs may manifest 
as creatinine elevation or electrolyte disturbances, including profound loss of mag-
nesium, which can persist for many years after treatment is completed. Susceptible 
patients are the elderly, those with diabetes, and those with hypertension or other 
renal disorders. Contrast material used for CT scans can worsen renal injury in 
patients with persistently elevated creatinine levels. Patients should also be coun-
seled to avoid nonsteroidal anti-infl ammatory drugs if they have renal damage.  

    Liver Problems 

 Many chemotherapeutic agents (e.g., methotrexate, cytarabine) can cause transient 
elevation of liver enzymes. High-dose regimens are also more likely to cause liver 
enzyme elevations than are low-dose regimens. However, lasting hepatic problems are 
rare unless they are associated with an underlying chronic infectious illness (e.g., 
hepatitis B or C) or toxic liver trauma (e.g., alcohol). Patients with chronic elevation 
of liver enzymes should be counseled to avoid acetaminophen-containing medications 
and to be aware of risks associated with medications that are known to cause liver 
enzyme abnormalities, such as statins. Patients should also avoid common substances 
that are toxic to the liver, such as alcohol. The monoclonal antibody rituximab may 
cause reactivation of a dormant hepatitis B virus in patients with a prior infection.  

    Neuropathy 

 Vinca alkaloids (i.e., vincristine and vinblastine) and proteasome inhibitors, such as 
bortezomib, can cause chronic neuropathy. Patients particularly at risk are the 
elderly and those with diabetes or peripheral vascular disease. Neuropathy may 
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manifest in various ways, usually with sensory symptoms such as burning sensa-
tions or needle-like pains or with proprioceptive changes (e.g., loss of sensation of 
the location or position of one’s feet on the fl oor). The most severe symptom of 
neuropathy, foot drop (loss of motor control of the ankle), is unusual.  

    Myelodysplasia 

 High-dose chemotherapy (as used prior to blood or marrow stem cell transplanta-
tion) or chronic doses of alkylators, such as cyclophosphamide, can cause myelo-
dysplasia (pre-leukemia), with eventual transformation to leukemia. This 
complication may manifest as chronic unexplained anemia or slowly progressing 
pancytopenia, and it may occur years after treatment is completed.  

    Immunodefi ciency 

 Antibodies directed at lymphoid cells (e.g., alemtuzumab, rituximab) and some 
other drugs, such as fl udarabine, can cause lasting suppression of immunity that can 
lead to chronic infections. Another immune abnormality, graft-versus-host disease, 
is a potential chronic long-term effect of transplanted allogeneic stem cells. Late 
effects of allogeneic stem cell transplantation are discussed in Chap.   10    .   

    Late Effects of Radiation Therapy 

 Late effects of radiation therapy are adverse effects that become apparent several 
years after the completion of treatment. Because many of these effects take years to 
manifest, most of the accumulated data are from patients treated with old technol-
ogy and out-of-date radiation doses. Treatment-related adverse effects vary accord-
ing to the area of the body treated. Here, we discuss effects related to radiation to 
the head and neck, pelvis, and mediastinum, as well as the increased risk of second 
malignancies that can accompany radiation therapy. 

    Xerostomia 

 The risk of long-term xerostomia associated with radiation has been well docu-
mented in patients with head and neck cancer. However, the risk of xerostomia 
associated with radiation therapy is unknown in patients with lymphoma, 
which is treated with lower doses than those used to treat head and neck cancers. 
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In the subacute setting (6 months after radiation therapy is completed), patients 
have a reduced risk of mouth dryness and sticky saliva if the mean dose to each 
of the parotid glands was less than 31 Gy and the mean dose to the minor sali-
vary glands was less than 11 Gy (Rodrigues et al.  2009 ). This reduced risk is 
presumed to persist in the long term.  

    Thyroid Disorders 

 The most common late effect after radiation to the lower neck is hypothyroidism. 
The risk of thyroid disease 20 years after radiation therapy has been reported to 
be 52% (Hancock et al.  1991 ). In a childhood cancer survivorship study, survi-
vors who had been treated with radiation had a 17 times higher risk of hypothy-
roidism than did siblings who did not receive radiation (Sklar et al.  2000 ). 
Thyroid disorders have also been closely linked to the doses of radiation received. 
In the pediatric population, 17% of children who received less than 26 Gy devel-
oped a thyroid disorder, whereas 78% of children who received more than 26 Gy 
developed thyroid problems (Constine et al.  1984 ). The median time to develop 
hypothyroidism after radiation therapy is approximately 6 years (Bhatia et al. 
 1989 ). Less common thyroid disorders that may develop after radiation therapy 
include Graves disease, thyroiditis, thyrotoxicosis, thyroid nodules, and thyroid 
malignancies.  

    Sterility 

 Radiation therapy alone is associated with sterility only if the patient receives pelvic 
radiation for disease below the diaphragm. Because radiation therapy is most com-
monly used in early-stage lymphomas, which rarely appear only in an infradia-
phragmatic location, this is a rare side effect. 

 If the ovaries are exposed to radiation, they are at risk for DNA damage, atrophy, 
and decreased reserve. Sterility is not only related to the dose of radiation, but is 
also a function of age at the time of radiation therapy. A dose of 4 Gy is associated 
with a 30% risk of sterility in young women and a 100% risk of sterility in women 
older than 30 years (Ogilvy-Stuart and Shalet  1993 ). Displacing the ovaries to a dif-
ferent location within the pelvis, outside of the radiation fi eld, can decrease the dose 
of radiation to the ovaries. 

 Male sex organs are even more sensitive to the effects of radiation. Men can have 
a decreased sperm count after a dose of 0.15 Gy and permanent sterility after a dose 
of 2 Gy. At MD Anderson, if possible, we use testicular shielding to decrease the 
dose of radiation to the testicles.  
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    Cardiovascular Disease 

 Cardiovascular disease is the second leading cause of death in Hodgkin lymphoma 
survivors. Radiation-induced cardiac disease is caused by infl ammation and fi bro-
sis, and it usually manifests approximately 5–10 years after radiation therapy. 
Cardiac mortality secondary to radiation therapy has been shown to be related to 
both the dose of radiation and the age of the patient. The relative risk of cardiac 
death is 3.1 in patients treated with more than 30 Gy (Hancock et al.  1993 ), and the 
risk appears to be highest in patients treated with radiation before 20 years of age. 
Cardiac morbidity, such as valvular disorders, coronary artery disease, and conges-
tive heart failure, is also of concern. The relative risks of myocardial infarction and 
congestive heart failure are 3.6 and 4.9, respectively, at 18 years after completion of 
radiation therapy. These relative risks become elevated 10 years after completion of 
treatment, and the increased risks persist for at least 25 years (Aleman et al.  2007 ). 
Chemotherapy has an independent effect on cardiovascular disease; the relative risk 
of cardiac death with ABVD without radiation is 7.8 (Swerdlow et al.  2007 ). The 
relative risk of cardiovascular disease associated with both chemotherapy and radia-
tion therapy is elevated in those with known cardiac risk factors. 

 Smaller fi elds and lower doses used in modern techniques reduce the risk of 
cardiac morbidity and death. In addition, technological advances, such as respira-
tory gating, have decreased the dose of radiation to the heart. At MD Anderson, we 
have also started heavily screening patients for risk factors. We recommend echo-
cardiograms starting 10 years after mediastinal radiation, and we recommend a lipid 
profi le yearly. 

 Non-coronary vascular complications are also possible after radiation therapy. 
These include transient ischemic attack, stroke, carotid artery disease, and subcla-
vian artery stenosis. The risk of such complications is approximately 2% at 5 years, 
3% at 10 years, and 7% at 20 years after completion of radiation therapy (Hull et al. 
 2003 ). These risks are also dose-dependent. For example, subclavian artery stenosis 
is more likely to occur in those who received a dose of 44 Gy than in those who 
received 36 Gy; carotid artery stenosis is signifi cantly more common in those who 
received 38 Gy than in those who received 36 Gy. Lastly, stroke is apparently more 
common in patients who receive mantle radiation, yet this same population does not 
have an increased risk of hypertension or diabetes mellitus.  

    Second Malignancies 

 When examining the role radiation therapy plays in the development of second 
malignancies, it is important to separate solid tumors from hematologic malignan-
cies. In a study investigating the role of radiation therapy in the development of 
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leukemia, patients who underwent both radiation therapy and chemotherapy did not 
have an increased risk of developing leukemia compared with those who underwent 
chemotherapy alone (van Leeuwen et al.  1994 ). However, patients who underwent 
chemotherapy combined with total nodal irradiation, a technique used infrequently 
today, had a 2.5 times higher risk of developing leukemia compared with those who 
underwent chemotherapy alone. 

 Solid tumors, which represent 75–80% of second malignancies induced by treat-
ment for cancer, can be related to radiation therapy. Solid tumors induced by 
 treatment most commonly appear in the breast, lung, and gastrointestinal tract. 
Second malignancies arise after a long latency period, and the risk for second 
tumors persists for many decades. Most of these tumors occur within or at the edge 
of the radiation fi eld. As previously mentioned, because these tumors can take 
decades to appear, most of the available data concerning secondary malignancies 
are from studies of patients treated with larger treatment fi elds and higher radiation 
doses than are currently used. A meta-analysis examining the risk of breast cancer 
after radiation therapy showed that the risk of breast cancer was higher for those 
treated with extended fi elds (large treatment fi elds) than for those treated with the 
more modern involved-fi eld radiation therapy (Franklin et al.  2006 ). Because few 
data have been accumulated since the transition to smaller fi elds, the risk for second 
malignancies has been modeled on the basis of known dose-related side effects. 
Models have predicted that the risk of secondary breast and lung cancers should be 
approximately 65% lower when smaller radiation fi elds are used. 

 Breast cancer is one of the most common second malignancies to appear after 
mediastinal radiation therapy in women. A dose of more than 4 Gy to the breast is 
associated with a 3.2 times higher risk of breast cancer, and a dose of more than 
40 Gy to the breast is associated with an eight times higher risk (Travis et al.  2002 ). 
Risk of breast cancer is related to both the dose of radiation received and the age of 
the patient. For patients who receive treatment with mantle radiation (>40 Gy to the 
mediastinum and axilla) between the ages of 15 and 24 years, the relative risk of 
breast cancer is 19, whereas for those who receive treatment with radiation between 
the ages of 24 and 29 years, the relative risk is 7; those who are older than 30 years 
when they receive mantle radiation do not have an increased relative risk of breast 
cancer. The hormonal milieu also plays a role in risk of breast cancer. Women who 
experience premature menopause induced by either chemotherapy or pelvic radia-
tion have been shown to have a decreased risk of breast cancer. Because of the 
known increased risk of breast cancer after chest radiation, and taking all of these 
factors into consideration, the American College of Radiology, as well as MD 
Anderson, recommends that breast magnetic resonance imaging and mammogra-
phy start 8–10 years after chest radiation, with the aim of catching any potential 
cancers at an early stage. 

 Lung cancer is another concern in patients who receive radiation to the chest. 
The risk of lung cancer is increased after an exposure of more than 30 Gy (Travis 
et al.  2002 ). This risk is magnifi ed if the patient smokes or used to smoke. 

 Although radiation therapy for lymphoma carries risks, it has also been shown to 
decrease local recurrence of disease, and the risks must be carefully weighed against 
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the potential for disease recurrence. Moreover, not all of these potential risks apply 
to every patient and every radiation scenario. Radiation oncologists should provide 
each patient with an assessment of the patient’s particular risks, considering the 
patient’s characteristics and the treatment fi eld that will be used.   

    Long-Term Survivorship Care 

 Increased risks for long-term and late sequelae exist years after treatment is  fi nished. 
The transition from active treatment to posttreatment care is essential to maintain 
long-term health and well-being. To address the unique needs of long-term cancer 
survivors, MD Anderson clinical experts have synthesized the literature to develop 
evidence-based clinical practice algorithms as a guide for care of survivors of 
Hodgkin lymphoma and diffuse large B-cell lymphoma (see algorithms  presented at 
the end of this chapter). The transition from oncologic care to survivorship occurs 
when the patient shows no evidence of disease and the posttreatment trajectory 
indicates that long-term survival is expected. 

 As illustrated in the algorithms, survivors of Hodgkin lymphoma or diffuse large 
B-cell lymphoma are eligible to transition to survivorship care at 5 years after 
 diagnosis. The lymphoma survivorship algorithm contains four domains or compo-
nents of care. These four domains guide the survivorship visit and the development 
of the treatment summary and follow-up care plan (referred to as a Passport Plan for 
Health; see below). 

    Surveillance 

 Every survivorship clinic visit includes an updated medical and family history. 
A full physical examination is performed. For all patients, complete blood count is 
evaluated and a chest x-ray is performed prior to the visit. The chest x-ray allows for 
evaluation of the mediastinal window and the lung fi elds for potentially problematic 
abnormalities. In addition, if new symptoms or changes are noted during the exami-
nation, appropriate imaging studies, such as CT scans, should be performed. 

 If a patient is found to have recurrent disease or a new lymphoma, the patient is 
referred back to the treating physician, and further anticancer therapy can be initiated. 
Patients who do not have any new fi ndings return in 1 year.  

    Monitoring for Late Effects 

 Monitoring for second malignancies, late effects, and treatment-related comorbidi-
ties is an important component of survivorship care. 
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 The MD Anderson Lymphoma Survivorship Algorithm recommends that the 
provider consider performing an annual low-dose, thin-slice, multidetector CT scan 
of the lungs to evaluate for an occult malignancy if the survivor received radiation 
to the thorax or if the patient is a smoker. According to the MD Anderson lung can-
cer screening algorithm, patients aged 50 years or older who have a 20+ pack-year 
history of smoking are eligible to undergo an annual low-dose, thin-slice, multide-
tector CT scan of the lungs. CT thorax screening in lymphoma survivors who are at 
high risk of developing a primary lung carcinoma, especially those who smoke and 
those who received radiation to the thorax, can potentially improve survival time if 
the lung carcinoma is detected at an early stage (Das et al.  2006 ). Additionally, if the 
survivor is an active smoker, smoking cessation should be discussed and offered. 

 Lymphoma survivors who received radiation to the chest are at increased risk of 
developing breast cancer. Breast screening with an examination and mammogram 
should begin 8 years after completion of chest radiation (if the radiation fi eld over-
lapped the breast tissue) or at age 40 years, whichever comes fi rst. The examination 
and mammogram should be repeated annually. 

 Thyroid screening (i.e., testing for levels of thyroid-stimulating hormone and 
free T4) is recommended annually if a survivor received radiation to the neck. An 
annual dermatologic examination is also recommended for all lymphoma survivors 
because of the increased risk of developing melanoma after radiation therapy 
(Abrahamsen et al.  2002 ). Infertility assessment or referral is offered if the patient 
is concerned about it. 

 For survivors treated with radiation to the thorax, an annual lipid panel is per-
formed to screen for coronary artery disease. Cardiovascular screening is offered 
especially to survivors who received radiation to the neck or chest because of the 
long-term cardiovascular risk associated with radiation to these areas (Chen et al. 
 2009 ). For patients who received mantle or other extensive radiation modalities, a 
lipid screen is recommended, and survivors are strongly encouraged to see a cardi-
ologist for a thorough cardiac evaluation and cardiovascular risk assessment 
(Heidenreich et al.  2007 ).  

    Psychosocial Functioning 

 Psychosocial health and functioning is assessed and evaluated at each survivorship 
visit. At the initial survivorship visit, the survivor speaks to a social worker. The 
survivor is assessed for body image concerns, relationship issues, distress, and 
employment or fi nancial concerns. If these concerns extend beyond the expertise of 
an advanced practice nurse or physician assistant, appropriate referrals are made. 
Access to a primary care provider is evaluated. If the survivor does not have a pri-
mary care provider, the Case Management Department at MD Anderson can assist 
in locating a primary care provider near the survivor’s home. Cancer survivors 
 frequently report high rates of sexual dysfunction (Arden-Close et al.  2011 ). 
Survivors are referred to a sexuality counselor if desired.  
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    Nutrition 

 All survivors also speak to a dietician at their initial visit. The dietician discusses with 
the patient any dietary-related concerns or questions. Basic nutrition information is 
given to the survivor, along with handouts discussing healthy eating practices.  

    Passport Plan for Health 

 The lymphoma survivorship Passport Plan for Health is a communication tool used 
to transmit cancer survivorship information to health care providers in the commu-
nity. The MD Anderson provider assembles information about the patient’s cancer 
history, therapy, actual or potential late effects of therapy, specifi c recommendations 
regarding cancer screening and surveillance, and general preventive and health 
maintenance strategies. The Passport enables the MD Anderson provider to indi-
vidualize care and understand a specifi c patient’s potential risks related to their 
cancer or treatment. The Passport is created by the health care provider (typically an 
advanced practice nurse or physician assistant) and a copy of the Passport is then 
given to the patient to keep as well as to pass along to their primary care provider or 
medical specialist (e.g., cardiologist). The Passport allows for the identifi cation and 
evaluation of comorbid conditions that may complicate the patient’s survivorship 
course.     

 Key Practice Points 

•     Patients with lymphoma can be treated with a variety of treatment modali-
ties, which may lead to multiple overlapping complications after treatment 
is completed.  

•   Radiation toxicity depends on the site of radiation, but special attention 
should be given to thyroid, lung, and cardiac function in patients who 
received radiation to lymph node fi elds in the upper body. Smokers are at 
increased risk of pulmonary adverse effects and secondary lung malignan-
cies, and thus smoking cessation is strongly recommended. Mammography 
or magnetic resonance imaging of the breast (if the patient was younger 
than 30 years during radiation treatment) should be performed as a base-
line just after the completion of radiation therapy and then annually start-
ing 8–10 years after completion of radiation therapy.  

•   Patients who have undergone splenectomy require life-long vaccination 
boosters every 2 years for encapsulated bacteria, as recommended by the 
Centers for Disease Control and Prevention.  
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•   Cardiac disease is the most common long-term complication in long-term 
lymphoma survivors. Patients who received anthracyclines, especially 
combined with radiation to the thorax, must receive aggressive health 
management of other comorbid conditions, such as hyperlipidemia, hyper-
tension, and obesity.  

•   Consistent screening examinations for secondary malignancies, including 
 melanoma and other skin cancers, breast cancer, lung cancer, prostate can-
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    Survivorship Algorithms 

 These cancer survivorship algorithms have been specifi cally developed for MD 
Anderson using a multidisciplinary approach and taking into consideration circum-
stances particular to MD Anderson, including the following: MD Anderson’s spe-
cifi c patient population, MD Anderson’s services and structure, and MD Anderson’s 
clinical information. These algorithms are provided for informational purposes only 
and are not intended to replace the independent medical or professional judgment of 
physicians or other health care providers. Moreover, these algorithms should not be 
used to treat pregnant women.    
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         Chapter Overview   Many important issues are relevant to melanoma survivors 
after initial melanoma diagnosis and treatment. A diagnosis of melanoma not only 
affects patients during the time of initial treatment, but also may play a signifi cant 
role in their life for many years. These issues are broad and apply to many aspects 
of patients’ lives. This chapter will discuss overall and stage-specifi c surveillance 
strategies and methods for risk reduction and prevention that are important to the 
melanoma survivor population. It is also important for patients and care providers 
alike to understand and learn to manage sequelae that may accompany various 
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melanoma treatments, from surgery to targeted therapies. Finally, this chapter will 
discuss issues relating to long-term survivorship such as psychosocial adjustment, 
reproductive issues, and health care costs.  

    Introduction 

 The goal of this chapter is to address topics relevant to melanoma survivors. A diag-
nosis of melanoma not only affects patients during the time of initial treatment, but 
also may play a signifi cant role in their life for many years. Treatment sequelae may 
remain and factor into quality of life over time. The need for ongoing surveillance, 
the potential psychological and social effects of the diagnosis, and the need for 
associated treatments can have a substantial effect on an individual patient’s life. 
Therefore, our goal is to establish a streamlined longitudinal plan for melanoma 
patients that addresses issues related to melanoma surveillance and monitoring, 
makes recommendations specifi c to melanoma treatments, and outlines approaches 
to optimize overall patient health, well-being, and quality of life.  

    Epidemiology 

 An estimated 76,100 people will be diagnosed with melanoma in 2014, and 9,710 
patients will die of this disease (American Cancer Society  2014 ). Overall, the inci-
dence of melanoma is increasing worldwide; in the United States specifi cally, the 
incidence has been rising by an average of 2.6% per year. Increasing awareness has 
led to both earlier detection and earlier treatment of melanoma. Given the increasing 
success of early identifi cation and surgical treatment of melanoma, the overall 
 number of melanoma survivors requiring surveillance has increased over time. It is 
estimated that almost one million melanoma survivors can be identifi ed in the United 
States and an estimated 1.3 million melanoma survivors are expected to be living in 
the United States by 2022 (American Cancer Society  2013 ). A current challenge for 
both patients and providers is the fact that after the initial diagnosis and treatment of 
melanoma, surveillance and subsequent care for melanoma survivors may become 
fragmented between specialized cancer centers and primary care physicians. Efforts 
to create longitudinal guidelines for the delivery of evidence-based care to be followed 
during patient transition to survivorship are clearly needed; such guidelines must 
also continue to evolve. Overall, these guidelines should be simple and streamlined 
so that they can be applied to patients in a variety of clinical settings. 

 Melanoma survivors are generally aware of their stage-specifi c risk for recur-
rence. However, it is important to note that survivors also have an increased risk of 
developing a second or subsequent primary melanoma, compared with the risk of 
developing primary melanoma in the general population. Patient risk stratifi cation 
can potentially guide recruitment of patients at high risk into more intensive screen-
ing regimens or even prevention trials. Although comprehensive integrated risk 
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models are clearly warranted, it is well known that the risk factors of fair skin, 
increasing age, male sex, tanning bed use, sun exposure, and family or personal his-
tory of melanoma or nevi can also be used to stratify patients. Although more refi ne-
ment is needed, this stratifi cation can guide initial screening and inform posttreatment 
surveillance strategies for patients with a new primary melanoma.  

    Classifi cation 

 Superfi cial spreading melanoma is the most common histologic subtype of mela-
noma (70% of cases); it usually occurs in the setting of a preexisting nevus. Nodular 
melanoma is the next most common type, accounting for 15–30% of all cases of 
melanoma. Lentigo maligna melanoma represents 4–10% of all cases of melanoma; 
it usually occurs in sun-exposed areas and is commonly found on the faces of elderly 
white women. Lentigo maligna melanoma is generally slow to become invasive, 
and a delay in initial diagnosis is not unusual. Acral lentiginous melanoma occurs 
more commonly in dark-skinned patients (35–60% of cases of melanoma occurring 
in dark-skinned individuals); it usually occurs on the palms, soles, and nail beds. 
Finally, in a small proportion of cases of melanoma, the lesion is amelanotic, lacks 
pigmentation, and is generally more diffi cult to diagnose. 

 In addition to the aforementioned histologic classifi cations, several molecular 
aberrations have been identifi ed that can be used to classify and stratify patients with 
cutaneous melanoma. Molecular-based classifi cations of melanoma are now routinely 
used and are important in identifying tumors that, for example, may respond differ-
ently to specifi c treatment regimens than would other melanoma subtypes, or that may 
not respond to certain treatments at all. This is of particular relevance to patients with 
metastatic disease because these molecular criteria may ultimately help to determine 
the most appropriate treatment regimen for a specifi c tumor. In approximately 40% of 
cases of superfi cial spreading melanoma, a mutation in the  BRAF  gene is present, in 
most cases (>85%) a point mutation at V600E, which leads to a 400-fold increase in 
the activity of the BRAF protein, a serine/threonine protein kinase. However, approxi-
mately 80% of benign nevi also harbor  BRAF  mutations, suggesting that this mutation 
alone cannot account for the malignant potential of superfi cial spreading melanoma. 
Nonetheless, tremendous advances in the treatment of metastatic melanoma have 
been made by using therapies that target the  BRAF  mutation, contributing to the over-
all growing excitement about targeted therapies in melanoma. There is currently great 
interest in directing the growing knowledge of the molecular biology of melanoma 
toward new, more focused, and personalized therapeutic approaches.  

    Defi nition of Survivorship 

 A cancer survivor is anyone who has been diagnosed with cancer, from the time of 
initial diagnosis and treatment through the remaining years of life. The goal of sur-
vivorship care is to prevent, detect, and manage complications that arise from 
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cancer or cancer treatments and to improve overall health and quality of life for 
survivors. The experience of living with a cancer diagnosis varies greatly from indi-
vidual to individual. Some survivors may live with cancer as a chronic disease 
requiring periodic treatments, and others may enjoy long-term remission. Many 
survivors lead normal lives with minimal, if any, residual side effects. 

 It is important to note that the diagnosis of melanoma and associated initial 
 treatments do not represent the end of the cancer experience. For most melanoma 
survivors, ongoing surveillance is critically important because of the increased risk for 
a second primary melanoma in addition to the stage-specifi c risk for recurrence. 
Additionally, the delayed sequelae of melanoma treatments may continue to affect the 
survivor’s quality of life. Recovering from the social and emotional strain of cancer is 
an ongoing process that requires sensitivity on the part of health care providers to the 
stresses on both the patients and their families. Physicians and care teams now realize 
that many challenges remain to be addressed in helping survivors achieve good qual-
ity of life, even after the specifi c treatment(s) for melanoma have ended.  

    MD Anderson Mission 

 The survivorship mission at MD Anderson is three-fold: (1) to address the outcomes 
of cancer and cancer treatment; (2) to improve cancer survivors’ health; and (3) to 
improve the quality of life of cancer survivors through integrated programs focusing 
on patient care, research, prevention, and education. Family, friends, and caregivers 
are also included in the process because they, too, are involved in the care of cancer 
survivors. 

 To facilitate the transition from initial cancer patient to survivor, a detailed survi-
vorship care plan is very helpful. The goal of the survivorship plan is to effectively 
communicate information about the patient’s diagnosis, treatment, and possible 
adverse effects associated with the treatment, including late adverse effects, to the 
patient and the patient’s subsequent physicians to manage symptoms, optimize sur-
veillance, and align expectations between the patients and the care team. 

 The components of the survivorship plan are cancer surveillance, risk-reduction 
strategies, management of late effects of therapy, and support for the psychosocial 
aspects of survivor treatment and long-term care. At MD Anderson, our goal is to 
establish guidelines that contribute to the continuity of care among the oncologic 
teams, consultants, and primary care physicians, as well as patients and their fami-
lies, to allow individuals to successfully and smoothly transition to survivorship care.  

    Cancer Surveillance 

 Two essential elements of melanoma follow-up care are early detection of a new 
primary melanoma and detection of recurrent disease. Patients with a history of 
melanoma have an increased risk of developing a second primary melanoma, as 

G.M. Boland and J.E. Gershenwald



223

well as a stage-specifi c risk of disease recurrence. The likelihood of recurrence 
depends on the stage and substage of the initial melanoma (Baughan et al.  1993 ); 
patients who present with early-stage disease have a lower likelihood of recurrence 
than those who present with advanced disease. A study of patients with melanoma 
at a large melanoma unit demonstrated recurrence rates of 5% for appropriately 
treated stage IA, 18% for stage IB, 29% for stage IIA, 40% for stage IIB, and 43% 
for stage IIC melanoma, after a median follow-up period of 6 years (Francken et al. 
 2008 ). In terms of survival, the 5-year disease-free survival rate for patients with 
stage I melanoma has been shown to be >90% (Kalady et al.  2003 ), and the 5-year 
recurrence-free survival rate for patients with stage III melanoma can vary 
substantially. 

 In both early-stage and late-stage disease, risk stratifi cation is infl uenced by 
multiple factors, including the burden of disease in the regional lymph node basins. 
In patients with stage III melanoma, a distinction is made between those with 
micrometastatic disease and those with macrometastatic disease because the 
median 5-year overall survival rate of patients with micrometastases is approxi-
mately 70%, whereas among those with macrometastases, the median 5-year over-
all survival rate decreases to 43%. However, outcomes vary even within the overall 
cohort of patients with micrometastatic disease; 5-year overall survival rates range 
from 23% to 87% (Balch et al.  2010 ). Multivariate analyses have demonstrated that 
overall survival rates also vary with the thickness of the primary tumor, mitotic 
rate, patient age, tumor ulceration, anatomic site, and patient sex. Therefore, each 
patient must be individually assessed and stratifi ed according to the patient’s par-
ticular risk factors. It has also been noted that both primary and recurrent mela-
noma is often detected by patients rather than by medical practitioners (Moore 
Dalal et al.  2008 ; Romano et al.  2010 ). Therefore, patients should be active partici-
pants in their follow- up visits and should be encouraged to be involved in their own 
ongoing surveillance. 

 A 2003 study of the Surveillance, Epidemiology, and End Results database dem-
onstrated that the risk of developing a second primary melanoma is high within this 
patient population; the risk of synchronous primary melanoma at the time of diag-
nosis was 0.5%, whereas the risk of metachronous primary melanoma was 1% at 
1 year, 2% at 5 years, 3% at 10 years, and 5% at 20 years (Goggins and Tsao  2003 ); 
overall, these data highlight the importance of comprehensive skin examinations as 
part of overall surveillance. 

 Nieweg and Kroon ( 2006 ) demonstrated that approximately one-third of patients 
whose melanoma is treated locally for site-specifi c or regional lymph node recur-
rence can be treated until there is no evidence of disease with additional surgery or 
other therapies. The overall 5-year relapse-free survival rate for patients with stage 
III melanoma ranges from 63% for stage IIIA disease to 11% for stage IIIC disease 
(Romano et al.  2010 ). Although median 5-year overall survival rates for patients 
with stage IV disease have historically been only about 10%, a growing subset of 
patients with stage IV melanoma, particularly in the era of recently developed thera-
pies such as immune modulators, achieve durable long-term survival. Overall, 
patients with early-stage disease have a low risk of recurrence but still have an 
increased risk of developing a second primary tumor. Patients whose primary disease 

13 Melanoma Survivorship Management



224

is more advanced also have an increased risk of developing a second primary tumor, 
but they also have a higher risk of recurrence than patients with early-stage disease. 
In either case, close surveillance is warranted to evaluate any site of new disease or 
evidence of recurrence or metastasis. 

 In addition to having an increased risk of developing a second primary melanoma 
or recurrent disease, melanoma survivors may have an increased risk of  developing 
other types of cancer, including breast cancer, prostate cancer, and non-Hodgkin 
lymphoma (Bradford et al.  2010 ). Therefore, survivorship programs should incorpo-
rate appropriate screening regimens for these patients and make efforts to optimize 
their overall health maintenance beyond single-organ or disease- specifi c care. 

 The melanoma surveillance plan proposed depends on the pathologic stage of the 
melanoma at the initial diagnosis and the interval of disease-free survival. Initial 
surveillance includes a clinical visit and physical examination of the skin and 
regional lymph node basins every 3–12 months, depending on the pathologic stage 
of the melanoma. At MD Anderson, patients have been broadly categorized into 
four groups for timing of transition into our survivorship program; each group has 
stage-specifi c surveillance strategies. Category 1 patients have stage 0 melanoma 
(i.e., melanoma in situ) and no evidence of disease after 6 months. Routine surveil-
lance, which is initiated at 1 year after completion of treatment, includes an annual 
dermatologic examination and lymph node basin survey. Category 2 patients, who 
have stage IA melanoma and a disease-free interval of 3 years, are followed up with 
annual skin examinations and self-inspection. Category 3 patients have stage IB-II 
melanoma and no evidence of disease after 5 years, and category 4 patients have 
Stage III-IV disease and no evidence of disease after 5 years. Category 3 and 4 
patients make annual visits to the clinic to undergo a skin examination and nodal 
basin survey. Category 4 patients may also receive interval radiologic imaging (e.g., 
chest x-ray, computed tomography scan, positron emission tomography/computed 
tomography scan) depending on their clinical history. 

 The use of imaging in surveillance has been studied, but results and recommen-
dations of these studies have varied. For example, National Comprehensive Cancer 
Network guidelines recommend that a chest x-ray, computed tomography scan, or 
positron emission tomography/computed tomography scan be considered every 
3–12 months to screen for recurrent or metastatic disease in patients with stage 
IIB-IV disease within the fi rst 5 years of completion of treatment. After that time, if 
the patient is asymptomatic, routine radiologic imaging is not recommended. 
Additionally, annual brain magnetic resonance imaging may be considered in this 
group of high-risk patients (National Comprehensive Cancer Network  2013 ). The 
potential benefi ts of imaging must be balanced with the risk of false-positive results 
that may increase patient anxiety and necessitate unnecessary and potentially harm-
ful interventions. 

 Several studies have examined the utility and cost-effectiveness of imaging for 
detection of pulmonary metastases in patients with melanoma (Pandalai et al.  2011 ). 
A cost-effectiveness analysis recommended against frequent use of chest x-rays 
given the low detection rate compared with the cost burden (Mooney et al.  1997 ), 
whereas other groups have recommended evaluation with a chest x-ray every 
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6–12 months for patients with melanoma (Morton et al.  2009 ). Additionally, 
 ultrasound has increasingly been used for nodal basin surveillance, with reported 
sensitivities ranging from 24% to >80% (Machet et al.  2005 ; Uren et al.  2007 ; 
Boland and Gershenwald  2012 ); additional studies are needed to assess the role of 
ultrasound in surveillance.  

    Risk Reduction and Prevention 

 The risk of developing a subsequent primary melanoma or other new malignancy is 
increased in patients who have been diagnosed with and have previously been 
treated for melanoma, compared with the general population. Therefore, risk reduc-
tion and prevention strategies should focus on patient education, surveillance, and 
screening for skin malignancies. In addition, the toxicities of systemic and local 
melanoma treatments may increase the risk of other medical problems, such as 
cardiovascular disease or osteoporosis, which should be kept in mind during sur-
veillance and follow-up. Given the possible increased risk for other cancers, routine 
cancer screening protocols should be considered for melanoma survivors. 

 Health maintenance strategies, such as routine gynecologic and breast or prostate 
screening, as well as weight loss counseling, tobacco cessation, and routine vac-
cines, are also important in preserving the overall health and well-being of survi-
vors. The goal of a survivorship program is optimal health with the best possible 
quality of life for each individual survivor. At MD Anderson, survivors are enrolled 
in dermatologic screening programs, referred for gynecologic and breast or prostate 
screening as appropriate, offered counseling regarding diet or weight management 
and tobacco cessation programs as applicable, and provided with recommendations 
for routine vaccinations as needed. 

 Patient-guided, self-administered skin examinations are recommended and 
should focus on identifi cation of new skin lesions or those changing in size, shape, 
or color. The ABCD rule can help distinguish an abnormal mole from a normal 
mole: A is for asymmetry, B is for border irregularity, C is for irregularity in color, 
and D is for diameter (particularly if larger than 0.25 in). However, not all cases of 
melanoma fi t these guidelines, and skin lesions that do not heal, spread color from 
one area to the surrounding area, develop new redness beyond the border of the 
lesion, become itchy or tender, or develop surface changes should prompt dermato-
logic evaluation. 

 Risk-reduction strategies specifi c to melanoma, including avoiding sun expo-
sure, should be emphasized to melanoma survivors (Table  13.1 ). A sampling of 
melanoma survivors suggests that they tend to use sunscreen and avoid exposure to 
ultraviolet light more than does the average person, but signifi cantly less than 
expected in a population known to be at high risk. On the basis of these observa-
tions, there is clearly room for improvement in educating and counseling melanoma 
survivors about risk-reduction strategies, including avoiding sun exposure and tan-
ning beds.
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       Melanoma Treatments and Their Sequelae 

    Surgery 

 Initial surgical management of early-stage primary melanoma in patients with clini-
cally negative lymph nodes includes wide excision of the primary tumor with mar-
gins appropriate for tumor thickness (Ross and Gershenwald  2011 ). Evaluation of 
the regional nodal basins at risk may also be performed using the technique of 
lymphatic mapping and sentinel lymph node biopsy. The decision to perform senti-
nel lymph node biopsy is primarily based on the histologic characteristics of the 
primary tumor (Gershenwald and Ross  2011 ; Boland and Gershenwald  2012 ; 
Gershenwald et al.  2012 ). For patients with evidence of regional nodal disease, a 
completion lymph node dissection represents the current recommended standard 
practice, although trials are currently underway to assess whether this is required in 
all patients with sentinel lymph nodes positive for disease (Morton  2012 ). 

 Patients who undergo sentinel lymph node biopsy may experience some regional 
numbness or hyperesthesia owing to sensory nerve damage during surgery, although 
this is usually relatively minor and well tolerated by most patients. Of more concern 
is the potential for lymphedema, which can occur after sentinel lymph node biopsy 
but is more common after formal complete lymph node dissection. Interim analyses 
of the Multicenter Selective Lymphadenectomy Trial-I, an international randomized 
clinical trial comparing outcomes of patients who undergo wide excision of the 
primary site and observation of the regional nodes with the outcomes of patients 
who undergo wide excision of the primary site and sentinel lymph node biopsy, 
have thus far demonstrated a lower incidence of lymphedema in patients for whom 
lymphadenectomy was performed for early, clinically node-negative disease (i.e., 
those who underwent sentinel lymph node biopsy after a sentinel lymph node was 

   Table 13.1    Strategies for reducing your risk of melanoma   

 Avoid sunburn. 
 Limit sun exposure. 
 Do not use tanning beds or other artifi cial sunlight sources. 
 Wear a sunscreen rated at least SPF 30, a broad-brimmed hat, and a long-sleeved shirt when 

you are outside. 
 Wear sunglasses when you are outside. 
 Stay inside during the sun’s peak hours between 10:00 am and 3:00 pm. 
 Protect children. Infants younger than 6 months should be completely shielded from direct sun 

exposure. Apply sunscreen to infants older than 6 months, and teach older children to make 
applying sunscreen a regular habit before they go outside. 

 Examine your skin monthly. Have any suspicious moles checked by a health care practitioner. 
 If you are at risk, have your skin examined at least once each year by a dermatologist. 

  For more information, see   http://www.mdanderson.org/patient-and-cancer-information/cancer- 
information/cancer-topics/prevention-and-screening/sun-exposure/index.html      
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found to be positive for disease) compared with those who underwent delayed 
lymphadenectomy for clinical regional node recurrence after wide excision alone 
(Faries et al.  2010 ). Thus, early detection and disease treatment are a primary goal 
for melanoma care for both oncologic and quality-of-life reasons. 

 For in-transit metastases (i.e., cutaneous or subcutaneous metastases generally 
located between the primary tumor site and the regional nodal basin) or more 
aggressive regional disease, regional approaches to treatment, including hyperther-
mic isolated limb perfusion or isolated limb infusion, are sometimes recommended. 
Hyperthermic isolated limb perfusion involves a formal lymph node dissection with 
isolation of the extremity vessels, placement of vascular cannulae, use of an extra-
corporeal bypass circuit, and tourniquet isolation of the limb for perfusion of che-
motherapeutic agents, usually melphalan. In contrast, isolated limb infusion is a 
low-fl ow technique that uses percutaneously placed catheters and does not require 
oxygenation of the circuit. Given the relative technical simplicity of the infusion 
procedure compared with the perfusion protocol, the infusion procedure has become 
a more attractive option for many patients, particularly those with associated comor-
bidities. These treatment approaches may be accompanied by late sequelae such as 
lymphedema (see section on “ Lymphedema ” below) or tendon, nerve, or muscle 
injury secondary to melphalan, the chemotherapeutic agent most commonly 
employed for this approach. New regional perfusion or infusion agents are also 
being evaluated in clinical trials in an attempt to further improve response rates and 
decrease toxicity. 

     Lymphedema 

 Lymphedema is the condition resulting from interstitial edema that occurs when 
lymphatic drainage is blocked in a specifi c anatomic region. Lymphedema has many 
different causes, but secondary or acquired lymphedema accounts for most cases in 
the United States, and this can occur as a consequence of tumors, surgery, trauma, 
radiation, or any other mechanical insuffi ciency in the lymphatic system. A study 
examining the effects of lymphedema on almost 8,000 cancer survivors demon-
strated a substantial effect of lymphedema on quality of life and functional out-
comes (Cormier et al.  2010 ). Lymphedema in the postsurgical setting is often 
managed with compression garments and close surveillance for associated 
complications. 

 Given that no defi nitive cure for lymphedema exists, a major focus has been on 
prevention of lymphedema. Personal surveillance is important, and each patient 
should report any changes in size, sensation, color, or temperature of the limb to the 
health care provider to facilitate early identifi cation of known lymphedema- 
associated complications. Obesity is also a known contributing factor for lymph-
edema; therefore, patients with lymphedema should be counseled in weight loss or 
weight maintenance. Additionally, stasis is a known contributing factor to symp-
tomatic lymphedema, so counseling patients about increasing their levels of activity 
and avoiding stasis is also helpful. 
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 Lymphedema awareness has increased in the health care professions. The 
National Lymphedema Network recommends that patients be managed by special 
teams or centers that have suffi cient background in the pathophysiology of lymph-
edema as well as training in the techniques used for treatment. The website   www.
lymphnet.org     has links to various lymphedema treatment centers, as well as health 
care professionals who specialize in the management of lymphedema and may 
serve as a useful resource. Early identifi cation of lymphedema is important because 
early intervention generally affords a better chance for long-term control. 

 Patients with a confi rmed diagnosis of lymphedema should optimally receive 
close follow-up from a team dedicated to lymphedema management and be fi tted 
for a compression garment. Compression garments play a large role in the manage-
ment of lymphedema by encouraging congested interstitial fl uid to move into the 
vascular circulation rather than accumulating within the interstitial tissue of the 
affected region. The mechanism is dependent upon creating high working pressures 
in the area when the regional muscles contract; therefore, maintenance of the gar-
ments and interval replacement are essential for sustained function. Patients with 
lymphedema are more prone to infections of the involved extremity, so patient 
counseling regarding early signs of cellulitis and physician awareness of the need to 
aggressively treat infection are important. Patients should also be counseled regard-
ing optimal skin care and avoidance of skin trauma. Assessment of patient range of 
motion should also be done routinely, either during clinical assessment or by the 
physical therapy service following up with the patient. Recommendations for 
lymphedema risk reduction by the National Lymphedema Network are summarized 
in Table  13.2 .

   The gold standard treatment for lymphedema is complete decongestive therapy, 
usually administered by a certifi ed lymphedema therapist. The main components of 
the treatment phase include manual lymph drainage, multilayer compression ban-
daging, therapeutic exercises, skin care, and patient education in self-management. 
As lymphedema control is achieved, patients are eventually transitioned to lifelong 
self-care programs. Surgical treatments have been attempted, ranging from exci-
sional operations to lymphatic reconstruction or tissue transfer procedures. Although 
some early surgical reports in patients with breast cancer were promising, most 
studies included very small patient cohorts or used inconsistent or nonstandardized 
measurement techniques. Therefore, at this time, the main focus of management 
and treatment is on the more traditional complete decongestive therapy (Cormier 
et al.  2012 ).  

    Late Effects of Surgery 

 Metastatic melanoma may occasionally be treated surgically with metastasectomy. 
Given the variance in location of recurrence and surgery required, patients may have 
delayed side effects relating to their surgical intervention and site. These can be 
managed on a case-by-case basis with knowledge of the surgical intervention 
required.   
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   Table 13.2    Summary of the National Lymphedema Network lymphedema risk reduction practices a    

     I. Skin Care: avoid trauma or injury to reduce infection risk  
 Keep extremity clean and dry. 
 Apply moisturizer daily to prevent chapping or chafi ng of skin. 
 Practice good nail care; do not cut cuticles. 
 Protect exposed skin with sunscreen and insect repellent. 
 Use care with razors to avoid nicks and skin irritation. 
 If possible, avoid punctures such as injections and blood draws. 
 Wear gloves while doing activities that may cause skin injury (e.g., washing dishes, 

gardening, working with tools, using chemicals such as detergent). 
 If scratches or punctures to skin occur, wash with soap and water, apply antibiotics, and 

observe for signs of infection (e.g., redness). 
 If a rash, itching, redness, pain, increased skin temperature, increased swelling, fever, or 

fl u-like symptoms occur, contact your physician immediately for early treatment of 
possible infection. 

    II. Activity / Lifestyle  
 Gradually build up the duration and intensity of any activity or exercise. Review the 

Exercise Position Paper. 
 Take frequent rest periods during activity to allow for limb recovery. 
 Monitor the extremity during and after activity for any change in size, shape, tissue, 

texture, soreness, heaviness, or fi rmness. 
 Maintain optimal weight. Obesity is known to be a major lymphedema risk factor. 

  III. Avoid Limb Constriction  
 If possible, avoid having blood pressure measured on the at-risk extremity, especially if the 

measurement involves repetitive pumping. 
 Wear nonconstrictive jewelry and clothing. 
 Avoid carrying a heavy bag or purse over the at-risk or lymphedematous extremity. 

   IV. Compression Garments  
 Garments should fi t well. 
 Support the at-risk limb with a compression garment for strenuous activity (i.e., weight 

lifting, prolonged standing, and running) except in patients with open wounds or with 
poor circulation in the at-risk limb. 

 Patients with lymphedema should consider wearing a well-fi tting compression garment for 
air travel. The National Lymphedema Network cannot specifi cally recommend 
compression garments for prophylaxis in at-risk patients. 

   V. Extremes of Temperature  
 Individuals should use common sense and proceed cautiously when using heat therapy 

such as a hot tub or sauna. If swelling in the at-risk limb or increased swelling in the 
lymphedematous limb occurs, cease use of heat therapy. 

 Avoid exposure to extreme cold, which can be associated with rebound swelling or 
chapping of skin. 

 Avoid prolonged (>15-minute) exposure to heat, particularly from hot tubs and saunas. 
  VI. Additional Practices Specifi c to Lower Extremity Lymphedema  

 Avoid prolonged standing, sitting, or crossing legs to reduce stagnation of fl uid in the 
dependent extremity. 

 Wear proper, well-fi tting footwear and hosiery. 
 Support the at-risk limb with a compression garment for strenuous activity, except in 

patients with open wounds or with poor circulation in the at-risk limb. 

  Note: Because there is little evidence-based literature regarding many of these practices, most 
recommendations must at this time be based on the pathophysiologic knowledge of experts in the 
fi eld who have decades of clinical experience. 
  a Please refer to the Position Statement of the National Lymphedema Network (revised May 2012) 
for more details (Available at   http://www.lymphnet.org/pdfDocs/nlnriskreduction.pdf    )  
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    Radiation 

 Radiation has been used selectively for adjuvant treatment of regional lymph node 
basins in patients deemed to have a high risk for recurrence, as defi ned by multiple posi-
tive lymph nodes, lymph nodes >3 cm, extracapsular extension, or recurrent regional 
disease. High-risk primary lesions, defi ned by satellitosis or close margins not amenable 
to re-resection, are also considered for adjuvant radiation therapy. A recent randomized 
clinical trial of >200 patients followed for 40 months demonstrated that risk of lymph 
node fi eld relapse was reduced in the patients treated with adjuvant radiation compared 
with those not treated with adjuvant radiation, without an effect on overall survival. The 
most commonly reported adverse events associated with adjuvant radiation therapy 
were seroma, radiation dermatitis, and wound infection (Burmeister et al.  2012 ). 

 Desmoplastic melanoma, a subtype of melanoma characterized by associated 
collagen production, accounts for 1–4% of all melanomas, and many patients with 
desmoplastic melanoma have historically been offered radiation therapy in an 
attempt to improve local control. Focused radiation therapy has been employed for 
sinonasal and uveal melanoma; patients with mucosal melanomas not amenable to 
surgical resection, and those with unresectable metastases have also sometimes been 
offered radiation therapy. For patients with localized anorectal melanoma, a treat-
ment approach that includes sphincter-sparing primary tumor excision followed by 
adjuvant radiation therapy, to avoid the signifi cant morbidity and functional com-
promise associated with abdominoperineal resection, is currently recommended. 

 Radiation may also be used for palliation in patients with bone, brain, or visceral 
metastases. Stereotactic radiosurgery for brain metastases has been shown to be 
effective for local control of disease, particularly given the paucity of alternative 
treatment options for this site. Following both surgical resection and stereotactic 
radiosurgery, adjuvant whole brain radiation therapy may be employed. Clinicians 
should be aware of the potential sequelae of radiation, including acute reactions 
such as acute encephalopathy, cerebral edema, nausea or vomiting, radiation derma-
titis or alopecia, hearing problems, myelosuppression, and mucositis or parotitis, or 
delayed reactions such as radiation necrosis, diffuse white matter injury, headaches, 
neurocognitive effects, cerebrovascular effects, effects on eyes and vision, ototoxic-
ity, and endocrinopathies. Clinicians should also be familiar with potential risks of 
radiation therapy in the context of subsequent treatment. In this regard, focal brain 
necrosis has been reported in patients with a history of radiation therapy to the brain 
for metastatic melanoma who were later treated with ipilimumab.  

    Immunotherapy and Biological Therapy 

    Adjuvant Treatment 

 High-dose interferon alfa-2b was approved by the US Food and Drug Administration 
in 1996 and is considered a standard of care in the adjuvant setting for appropriately 
selected patients with melanoma who have a high risk of systemic recurrence. 
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The treatment regimen is time-intensive, requiring daily intravenous treatments 
5 days per week for 1 month, followed by subcutaneous injections 3 days per 
week for an additional 48 weeks. More recently, pegylated interferon alfa-2b has 
been approved for the treatment of melanoma with microscopic or gross nodal dis-
ease. The dosing regimen of the pegylated form of interferon alfa-2b is a weekly 
injection. With both forms of interferon, substantial adverse effects make patient 
selection and adherence critical issues. Commonly reported adverse effects, many 
of which are fl u-like symptoms, include fever, fatigue, headache, depression, 
anorexia, increased ALT/AST levels, myalgia, and nausea. During the induction 
phase, up to 58% of patients require dose reductions or delays in treatment owing to 
adverse effects.  

    Systemic Treatment 

 For patients with metastatic disease, many different treatment options are available, 
and selection of the appropriate treatment is based on the stage of disease, patient 
comorbidities, tumor susceptibilities, and anticipated patient tolerance of an indi-
vidual treatment regimen. Interleukin-2 has been shown to have response rates rang-
ing from 13% to 33%, and patients treated with interleukin-2 have been shown to 
have a greater durability of response than patients treated with chemotherapy. 
However, interleukin-2 may be associated with multiple adverse effects that make 
patient recruitment and compliance diffi cult. Interleukin-2 toxicity can manifest in 
many organ systems, including the heart, lungs, kidneys, and central nervous sys-
tem. Most of the toxic effects are related to capillary leak syndrome, leading to 
decreased organ perfusion and accumulation of extravascular fl uid. 

 Tremendous interest in harnessing the immune system in the setting of advanced 
melanoma has led to substantial advances in the understanding of immune check-
point blockade. Treatments using antibodies targeting checkpoint blockade are gen-
erally well tolerated, with overall good results in the select group of patients who 
respond to treatment. Ipilimumab, a monoclonal antibody that clocks CTLA-4, a key 
immune regulator, has been approved as a treatment for metastatic melanoma (Hodi 
et al.  2010 ; Robert et al.  2011 ). Two fully human monoclonal CTLA-4 blocking 
antibodies, tremelimumab and ipilimumab, have been used clinically, with response 
rates ranging from 5% to 15%. A toxic effect relevant to the CTLA-4 antibodies is 
the development of autoimmune side effects, most commonly skin rashes and pruritus. 
More substantial potential adverse effects include colitis, hypophysitis (infl amma-
tion of pituitary gland), and hepatitis; if treated early with steroids or hormone 
replacement therapy, these adverse effects can usually be managed. Recently, excit-
ing studies focused on the pathway involving programmed death ligand-1 (PDL-1), 
a negative regulator of T cell signaling, have suggested that this checkpoint is also a 
potential target for therapy; recently completed and ongoing trials of agents that 
target the programmed death 1 (PD-1) receptor on T cells have shown response rates 
of up to 28% in patients with metastatic melanoma (Topalian et al.  2012 ). 

 Substantial interest has also arisen in the development of tumor vaccines in the 
setting of advanced or metastatic melanoma, although no vaccines have yet been 
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approved by the US Food and Drug Administration. Candidate vaccines range from 
DNA to dendritic cell to peptide to viral-based vaccines. Adoptive cell therapy, 
generally using a patient’s own tumor-infi ltrating lymphocytes for tumor targeting, 
has also garnered enthusiasm as a potential treatment for metastatic melanoma. In 
adoptive cell therapy, tumors are harvested from patients and the tumor-infi ltrating 
lymphocytes or dendritic cells from the tumors are isolated and expanded ex vivo; 
these cells are then infused into the patient for adoptive immunotherapy, generally 
following a brief period of myeloablative therapy. Limitations of this approach, 
which remains experimental, include the highly personalized nature of the therapy 
and the need for substantial resources, time, and fi nancial investment for each 
treatment.   

    Targeted Therapy 

 With the understanding that BRAF mutations (most commonly the V600E mutation) 
are present in up to 50% of patients with advanced melanoma, BRAF inhibitors 
have been developed and therapeutically employed for patients whose tumors con-
tain the BRAF V600E mutation. Recently completed clinical trials have demon-
strated improved overall survival and progression-free survival rates in patients 
treated with the BRAF inhibitor vemurafenib compared with those treated with 
dacarbazine (Chapman et al.  2011 ). Vemurafenib, the fi rst BRAF inhibitor, was 
approved by the US Food and Drug Administration in late 2011 and is available as 
a treatment option for patients with advanced melanoma whose tumors have a 
BRAF V600 mutation. Despite this very substantial development, initial excitement 
over the remarkable initial patient responses to vemurafenib has been tempered 
by the observation that disease recurrence commonly occurs approximately 
6–8 months after initiation of treatment with BRAF inhibitors, presumably as a 
result of the development of resistance to the treatment. Many investigators are 
actively exploring mechanisms of drug resistance and possible complementary 
targets in an effort to develop strategies to prolong or augment the effects of BRAF 
inhibitors. 

 In terms of melanoma survivorship, up to 25% of patients treated with BRAF 
inhibitors have been shown to develop squamous cell carcinoma (Flaherty et al. 
 2012a ,  b ), which is important to keep in mind when developing a surveillance plan 
for these particular melanoma survivors. More recent studies have focused on 
downstream mediators of the BRAF pathway, including MEK signaling. A study by 
Flaherty et al. ( 2012a ) demonstrated that MEK inhibition using trametinib in 
patients whose tumors have a BRAF mutation was associated with improved rates 
of progression-free and overall survival compared with BRAF inhibitor monother-
apy; interestingly, the combination approach was also associated with a signifi cantly 
decreased incidence of secondary skin neoplasms such as keratoacanthoma and 
squamous cell carcinoma (Flaherty et al.  2012a ). 
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 As our understanding of the molecular underpinnings of melanoma continues to 
rapidly expand, it is likely that an increasing proportion of patients with melanoma 
will be enrolled in clinical trials evaluating new agents for targeted treatment of 
melanoma. Therefore, appropriate communication with the patient and clinical trial 
team is important to optimize longitudinal care for the patient.  

    Chemotherapy 

 Single-agent chemotherapy has been used to treat metastatic melanoma, although 
the reported response rates have been poor. Treatment with dacarbazine has yielded 
response rates of approximately 16%. Other agents, including cisplatin, paclitaxel, 
docetaxel, and temozolomide, alone or as part of a combination therapy, have also 
been used with varying results. These therapies are associated with their own spe-
cifi c adverse effect profi les, and many of these adverse effects can be long-lasting. 
Therefore, individual patients should be counseled and followed up in light of their 
specifi c treatment history.   

    Long-Term Survivorship 

 Overall, it is clear that a diagnosis of cancer in general, and melanoma specifi cally, 
can substantially affect a patient’s quality of life, even after initial treatment is com-
pleted. It should be noted that as surveillance and identifi cation of early melanoma 
improve, most melanoma survivors will be those who had presented with early- 
stage disease. For these patients, treatment for melanoma may be predominantly 
surgical in nature and late effects may be minimal or relate principally to the surgi-
cal site(s) of treatment(s). However, patients undergoing systemic treatment for 
melanoma are generally more likely to believe that cancer has affected their overall 
health and are more likely to report lasting problems, most frequently arthritis or 
osteoporosis and circulatory problems. Adjuvant treatments such as interferon- 
alpha can be associated with substantial side effects that can reduce a patient’s qual-
ity of life. 

    Psychological Adjustment 

 Variations in gender coping styles have been reported, but overall, men and women 
both demonstrate good long-term functioning and hardiness in regard to their 
diagnoses. However, women have consistently reported greater anxiety and psycho-
logical stress from the time of diagnosis than have men. It has also been noted that 
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patients who report low quality-of-life scores prior to treatment are at a greater 
risk for poor tolerance of their treatment and increased emotional problems and 
overall poorer coping during treatments than other patients. This may be a group 
for whom early targeting and more aggressive psychosocial support approaches 
and interventions may be benefi cial. Additionally, and not surprisingly, studies 
have found that patients with progressive disease have higher anxiety, more psy-
chological and emotional strain, and poorer quality of life than their peers with 
stable disease. 

 At the time of clinical evaluation and surveillance, practitioners should assess 
survivors for distress, fi nancial stressors, body image issues, or the need for 
improved social support. Multiple resources are available to melanoma survivors 
that can be recommended depending on the individual survivor’s ongoing needs.  

    Reproductive Issues 

 Cancer survivors may face fertility issues after their cancer treatment(s), espe-
cially survivors who had chemotherapy as part of their treatment regimen(s). 
Many fertility- preserving initiatives are in place to address these issues in patients 
with cancer. Small studies in Europe have suggested that delayed reproductive 
diffi culties are less of an issue in melanoma survivors than in survivors of cancers 
such as leukemia, cervical cancer, or breast cancer. However, reproductive health 
is a concern and remains an issue that should be addressed with melanoma survi-
vors, particularly those diagnosed at young ages or during their reproductive 
years.   

    Health Care Costs 

 Similar to other malignancies, a diagnosis of melanoma incurs not only the initial 
costs of treatment, but also costs associated with surveillance and loss of patient 
productivity. A study examining the cost of melanoma in terms of projected loss of 
patient income estimated that annual productivity loss attributed to melanoma mor-
tality in the United States was $3.5 billion, demonstrating the large fi nancial burden 
this disease can create on a societal level. Other studies examining stage- specifi c 
costs have demonstrated that with stage I melanoma most of the cost incurred is 
from surveillance, whereas with later stages of melanoma, diagnosis and treatment-
related costs are the main contributors. A diagnosis of stage IV disease has been 
estimated to be 2,200% more expensive than a diagnosis of stage I disease. This, 
too, highlights the importance of early diagnosis and treatment of melanoma to 
reduce the overall disease cost burden over time. Overall, prevention, early detec-
tion, and more streamlined surveillance programs may assist in cost containment in 
this growing patient population.    
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 Key Practice Points 

•     Melanoma survivors have stage-specifi c risks for recurrence.  
•   Melanoma survivors have a higher risk of developing a new primary mela-

noma than the average population and should undergo routine dermato-
logic screening and surveillance.  

•   Given the high risk for new or recurrent skin cancers, patients with mela-
noma should be counseled regarding skin protection and sunscreen, sun 
avoidance, and directed self-skin examinations to identify suspicious lesions.  

•   Long-term follow-up of melanoma survivors should optimally be based on 
an understanding of the risks and sequelae of each patient’s individual 
treatments, such as lymphedema in patients who have had surgery or squa-
mous cell carcinomas in patients who received BRAF-targeted therapies.  

•   Patients with melanoma may have an increased risk of developing other 
types of cancer, such as breast cancer, prostate cancer, and non-Hodgkin 
lymphoma; health prevention strategies should be in place to address these 
other risks as well.  

•   Successful survivorship programs must not only address surveillance for 
at-risk lesions, but also assist in addressing psychosocial issues specifi c to 
cancer survivors.    
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    Survivorship Algorithms 

 These cancer survivorship algorithms have been specifi cally developed for MD 
Anderson using a multidisciplinary approach and taking into consideration circum-
stances particular to MD Anderson, including the following: MD Anderson’s spe-
cifi c patient population, MD Anderson’s services and structure, and MD Anderson’s 
clinical information. These algorithms are provided for informational purposes only 
and are not intended to replace the independent medical or professional judgment of 
physicians or other health care providers. Moreover, these algorithms should not be 
used to treat pregnant women.    
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         Chapter Overview   Thyroid cancer survivors enjoy long life expectancy but may 
experience lifelong complications attributable to surgery, radioactive iodine therapy, 
or thyroid hormone suppression. The importance of these potential complications 
increases over time as the active initial cancer therapy is completed and the acute 
threat of the malignancy ebbs. Accordingly, a comprehensive examination of 
individuals treated for thyroid cancer should be undertaken as soon as possible to 
detect and correct problems and to improve quality of life in these patients. The 
Thyroid Cancer Survivorship Clinic at MD Anderson has been developed to provide 
an environment in which thyroid cancer survivors can be evaluated and potential 
future effects of cancer and cancer therapy can be addressed. In addition, providing 
this service can facilitate development of evidence-based guidelines for treatment 
goals and long- term surveillance.  

    Chapter 14   
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    Introduction 

 Awareness is growing that the life trajectory of individuals diagnosed with and 
treated for cancer can extend far beyond the often limited duration of active therapy. 
Thyroid cancer is the most common endocrine malignancy and is currently the fi fth 
most common malignancy in women. Differentiated thyroid carcinoma, which 
includes papillary and follicular thyroid carcinoma, represents almost 95% of all 
cases of thyroid cancer. Medullary thyroid carcinoma, primary thyroid lymphoma, 
and anaplastic thyroid carcinoma represent about 5% of all cases of thyroid cancer. 
Recent projections estimate that 1,660,290 individuals will be newly diagnosed 
with cancer in the United States in 2013; of these, 60,220 individuals will be diag-
nosed with thyroid cancer but only 1,850 thyroid cancer-related deaths are expected 
to occur during the same period (Siegel et al.  2013 ). The number of patients with 
thyroid cancer is growing because of increasing incidence of the disease and 
improved survival durations of most patients with thyroid cancer. The overall 
10-year survival rate for patients with differentiated thyroid carcinoma is about 
90–95%, making this disease very attractive for the development of a survivorship 
model. Figure  14.1  illustrates the incidence of thyroid cancer between 1990 and 
2011 in men and women as well as total mortality in both sexes. No guidelines have 
been formally established for thyroid cancer survivors and their health caregivers, 
and limited evidence-based information is available about thyroid cancer survivors’ 
long-term management needs, goals, and targets.

  Fig. 14.1    New cases of thyroid cancer and thyroid cancer-related deaths that occurred each year 
in the United States between 1990 and 2011       
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       Sequelae of Cancer Therapy in Thyroid Cancer Survivors 

 Thyroid cancer survivors are generally healthy individuals who lead a productive life 
after treatment. However, many survivors may face a wide range of long-lasting late 
effects of their disease in their near-normal lifespan. A report from MD Anderson 
showed that two-thirds of thyroid cancer survivors reported that their cancer or can-
cer treatment led to signifi cant, lasting symptoms such as fatigue (Schultz et al. 
 2003 ). Similarly, reports from other institutions showed impaired quality of life in 
thyroid cancer survivors compared with control patients, independent of thyroid-
stimulating hormone (TSH) levels (Tan et al.  2007 ; Hoftijzer et al.  2008 ). 

    Surgical Complications 

 Surgery is the most important initial treatment for thyroid carcinoma. Disease bur-
den at the initial diagnosis and the presence of lymph node metastases determine the 
extent of initial surgical resection. Not surprisingly, more extensive surgery carries 
a higher risk for unwanted side effects, including vocal cord paralysis, regional 
pain, and hypocalcemia, among others. Fortunately, many of these complications 
tend to be transient, although some patients may experience long-lasting 
complications. 

    Hypoparathyroidism 

 Hypoparathyroidism is a known complication after total thyroidectomy. In most 
cases, patients develop transient hypocalcemia requiring short-term medical ther-
apy. However, a small percentage of these patients may have permanent hypopara-
thyroidism, requiring frequent laboratory tests and medication adjustments as 
needed to maintain serum calcium levels in a narrow range to avoid problems from 
hypocalcemia, hypercalciuria, or hypercalcemia. 

 A growing number of surgical oncologists are performing central neck dissection 
with the initial total thyroidectomy in patients with differentiated thyroid carcinoma 
because of the high rate of lymph node metastasis in these patients. However, a 
higher incidence of transient and permanent hypoparathyroidism has been reported 
in patients who undergo central neck dissection than in patients who do not, and this 
should be considered when the patient is young and has a low risk of recurrence and 
a long life expectancy (Rosenbaum and McHenry  2009 ). 

 Implantation of parathyroid tissue can reduce both short-term hypocalcemia and 
permanent hypoparathyroidism after total thyroidectomy. The surgical expertise 
and extent of surgery are very important factors in determining the risk of surgical 
complications (hypoparathyroidism and vocal cord injury) in patients with thyroid 
cancer.  
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    Vocal Cord Dysfunction 

 Preserving voice quality after thyroid surgery is an important goal for most patients. 
Transient recurrent laryngeal nerve dysfunction occurs in about 5–10% of all 
patients who undergo total thyroidectomy, and it usually improves spontaneously. 
Permanent recurrent laryngeal nerve injury is estimated to occur in about 1–2% of 
all patients who undergo total thyroidectomy. In some cases the injury may go 
unrecognized, but it can also lead to permanent hoarseness, coughing, and food 
aspiration. In a small number of patients with locally advanced thyroid cancer, those 
who underwent reconstruction of the recurrent laryngeal nerve at the time of thy-
roidectomy were found to have better vocal cord function than those who did not 
undergo this procedure (Hartl et al.  2005 ). In patients who develop unilateral recur-
rent laryngeal nerve damage, various procedures could be done to improve voice 
quality and reduce aspiration, including the medialization of the paralyzed vocal 
cord.  

    Limitation of Mobility 

 Limitation of neck-shoulder-arm mobility, local pain, and reduced sensation may 
occur after thyroid surgery, especially if wide neck dissection is also performed. 
In most cases, symptoms improve with conservative management and physical ther-
apy. An estimated 5–15% of patients who undergo neck dissection are thought to be 
at risk for shoulder dysfunction, especially when the surgery is extended to the 
posterior neck triangle (level V). Upper extremity dysfunction can occur as a result 
of surgical injury, but it is usually mild; less than 10% of affected patients have 
reported severe impairment. Quality of life is also reduced in patients who develop 
neck pain and reduced shoulder mobility after surgery for head and neck malignan-
cies (van Wilgen et al.  2004 ).   

    Radioactive Iodine Therapy Complications 

 Radioactive iodine (RAI) is often administered as an adjunct treatment in patients 
with differentiated thyroid carcinoma and is very well tolerated in most cases. 
However, concern is growing about unnecessary radiation exposure in patients with 
thyroid cancer who are at low risk for recurrence, who may not benefi t from RAI 
therapy but could have a small risk for complications. 

   Oral and Ocular Complications 

 Because salivary and lacrimal glands have iodine uptake transporters, RAI uptake 
and accumulation occurs in these glands after RAI exposure, leading to problems 
such as salivary gland pain, xerostomia, altered taste, dental caries, salivary calculi, 
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enlarged salivary glands, and excessive tearing secondary to lacrimal duct obstruction. 
A signifi cant reduction in lacrimal gland secretion was observed in patients who had 
undergone RAI therapy, but similar reductions were also observed in patients who 
had not undergone the therapy (Fard-Esfahani et al.  2007 ). Furthermore, no correla-
tion was found between RAI dose and tear production based on results of the 
Schirmer test. RAI therapy can also exacerbate coexisting Graves ophthalmopathy. 
Because some patients with differentiated thyroid carcinoma have Graves disease at 
the time of initial diagnosis, careful assessment is needed in these patients to avoid 
progression of exophthalmos. 

 Reduced salivary function in the fi rst year after RAI therapy has been reported in 
26–58% of patients with thyroid cancer who received the treatment, but only 5% 
had long-term side effects (Hyer et al.  2007 ; Grewal et al.  2009 ). The long-term 
adverse effects of RAI therapy on the salivary glands are most noticeable in the 
parotid glands, leading to a sense of dysphagia. Although conclusive evidence of 
benefi t is lacking, sour candies are widely used to increase salivary fl ow at the time 
of RAI therapy with the hope of reducing salivary gland damage. However, emerg-
ing literature has suggested that this practice is potentially harmful, increasing sali-
vary gland exposure to radiation by stimulating the salivary gland cells (Nakada 
et al.  2005 ). 

 Amifostine was proposed as a cytoprotective agent to reduce salivary gland dam-
age after RAI therapy; however, a recent review article did not fi nd conclusive evi-
dence to support this claim (Ma et al.  2010 ), and the use of amifostine to protect 
salivary glands after RAI treatment remains questionable. The use of pilocarpine 
along with dexamethasone and intensive oral hygiene also was not found to reduce 
oral complications after RAI therapy (Silberstein  2008 ). Sialendoscopy has recently 
been used to treat selected patients who developed sialadenitis after RAI therapy. A 
retrospective review in 12 women with RAI-induced sialadenitis showed that 
mucous plugs and ductal stenosis were the most common abnormalities in these 
patients and that sialendoscopy use resulted in symptomatic improvement in 75% of 
patients (Bomeli et al.  2009 ).  

   Gonadal Effects 

 In male patients, testosterone levels have been shown to remain stable after RAI 
therapy. However, dose-dependent increases in follicle-stimulating hormone and 
luteinizing hormone levels have been observed in male patients during the fi rst 
6 months after RAI exposure, followed by spontaneous normalization after about 
18 months, suggestive of RAI-related damage to the germinal epithelium. The 
radiation dose to the testicles has been found to depend on the RAI dose used, 
with an estimated median radiation dose of 6.4 cGy to each testicle in patients 
receiving 3 GBq (81 mCi) of RAI and 21.2 cGy to each testicle in patients receiv-
ing 9.2 GBq (249 mCi) of RAI (Hyer et al.  2002 ). Children born to men treated 
with RAI have not been found to have an increased risk for congenital malforma-
tions. Although the testicular exposure to radiation that occurs with RAI therapy 
is not enough to cause permanent damage to the testicles, one-third of male 
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patients who underwent RAI therapy were found to experience reduced sperm 
count during follow-up (Esfahani et al.  2004 ). Patients concerned about fertility 
issues can request semen analysis and possibly opt for semen banking prior to 
RAI therapy. 

 In women treated with RAI, menopause was shown to occur at an earlier age 
compared with women with goiters who did not receive RAI (Ceccarelli et al. 
 2001 ). A minority of young women (younger than 40 years) who underwent RAI 
therapy were found to experience transient irregular menses without obvious harm-
ful effects on fertility or pregnancy outcomes (Vini et al.  2002 ).  

   Secondary Malignancies 

 The risk of secondary malignancies after RAI therapy is less well established. 
However, in a review of a large cohort of patients with thyroid cancer, the risk of 
second primary malignancies in patients treated with RAI increased in a dose- 
dependent manner compared with the risk of second primary malignancies in the 
general population; an estimated extra three cases of leukemia were observed in 
every 10,000 patients receiving 100 mCi of RAI during 10 years of follow-up 
(Rubino et al.  2003 ). The risk of developing leukemia after RAI therapy is signifi -
cantly increased, although the risk of developing solid tumors is less clear. Other 
studies have also shown an increased risk of developing leukemia and salivary gland 
malignancies after exposure to RAI but disputed the increased risk of developing 
other solid tumors (Sawka et al.  2009 ; Iyer et al.  2011 ). However, patients with 
thyroid cancer are subject to close clinical monitoring and surveillance, and this 
could lead to detection bias (i.e., more malignancies are found in this group com-
pared with the general population). 

 Most new cases of differentiated thyroid carcinoma involve low-volume disease. 
Reports of the potential toxicity of RAI therapy are creating the need to critically 
reexamine the clinical application of this very targeted and effective modality to 
optimize its use in patients with more extensive disease, who are more likely to 
derive clinical benefi t from RAI therapy, while limiting exposure to RAI in patients 
at low risk for recurrence. Despite these recent reports, no specifi c recommenda-
tions have been made to screen thyroid cancer survivors differently from the general 
population. We have formulated our thyroid cancer survivorship algorithm 
(presented at the end of the chapter) on the basis of consensus of experts and avail-
able evidence.   

    Thyroid Hormone Suppression Complications 

 Thyroid hormone replacement therapy aims to replace thyroid hormone after 
thyroid ablation and to suppress TSH levels to reduce the risk of cancer recurrence. 
Although most patients do well with thyroid hormone replacement therapy, some 
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patients have a poorly explained sense of chronic fatigue despite seemingly appro-
priate thyroid hormone dosing; some of these patients continue to complain of 
fatigue well after the acute cancer treatment. It is possible that patients have a selec-
tive defect in thyroid hormone replacement at a tissue level that is not refl ected in 
laboratory test results. Treatment with the combination of levothyroxine (T4) and 
liothyronine (T3) has anecdotally helped alleviate fatigue in some patients, but 
recently conducted clinical trials have been unable to document an objective clinical 
benefi t of this treatment (Joffe et al.  2007 ). In addition, some patients who undergo 
TSH-suppressive therapy may develop hyperthyroid symptoms that could exacer-
bate other coexisting disorders such as postmenopausal hot fl ashes and anxiety 
disorders. 

 Patients with differentiated thyroid carcinoma, compared with patients with 
other types of thyroid cancer, often receive higher doses of thyroid hormone 
replacement agents to suppress TSH production. Although TSH suppression 
improves long-term outcomes in patients with advanced differentiated thyroid car-
cinoma, the benefi t of this practice is less clear in patients with more limited dis-
ease. Long-term thyroid hormone suppression can be an additional source of 
comorbidity. 

 The incidence of atrial fi brillation is three times higher in patients older than 
60 years who have TSH levels of less than 0.1 mU/L, compared with other patient 
groups (Sawin et al.  1994 ). Similarly, subclinical hyperthyroidism is associated 
with left ventricular dysfunction, increased heart rate, and potentially increased 
risk for ischemic events. Short-term studies in a small number of patients with 
endogenous subclinical hyperthyroidism showed that normal sinus rhythm, normal 
heart rate, and left ventricular mass were restored after TSH was normalized with 
medical therapy or RAI (Biondi et al.  2002 ; Sgarbi et al.  2003 ). Still, no large, 
randomized studies with long-term follow-up have been conducted to verify these 
fi ndings. 

 Echocardiographic evidence has shown increased left ventricular dimensions 
with impaired myocardial systolic and diastolic functions in patients with differenti-
ated thyroid carcinoma. However, these changes are reversible after restoration of 
euthyroid state. 

 The prevalence of premature atrial and ventricular beats is higher in patients 
with subclinical hyperthyroidism than in euthyroid controls. Although transition-
ing to a euthyroid state has not been shown to have any effect on atrial premature 
beats in these patients, it has been shown to signifi cantly reduce the frequency of 
ventricular premature beats. Patients with differentiated thyroid carcinoma who 
have undergone long-term TSH suppression have also been shown to have 
reduced arterial elasticity, increased left ventricular mass index, and increased 
interventricular septum thickness compared with age- and sex-matched healthy 
controls. 

 A meta-analysis did not fi nd an association between subclinical hyperthyroid-
ism and risk of coronary heart disease or cardiovascular mortality (Singh et al. 
 2008 ). However, a population-based study of 5,860 patients aged 65 years or older 
found that the prevalence of atrial fi brillation was twice as high in patients with 
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subclinical hyperthyroidism (9.5%) than in euthyroid controls (4.7%; Gammage 
et al.  2007 ). 

 Studies examining the effects of subclinical hyperthyroidism on bone health 
have shown confl icting results. Reduced bone density in cortical bones was 
reported in some studies of women with subclinical hyperthyroidism (Paul et al. 
 1988 ). In a cross-sectional study, men with thyroid carcinoma who underwent 
TSH-suppressive therapy did not differ from healthy controls in terms of bone 
turnover markers, bone density scores, or asymptomatic vertebral fractures 
(Reverter et al.  2010 ). In a  prospective cohort study of patients aged 65 years or 
older, men with subclinical hyperthyroidism had a three times higher risk of 
developing hip fractures compared with euthyroid men (hazard ratio = 3.27, 95% 
confi dence interval = 0.99–11.30), but subclinical dysfunction in women in the 
same study did not affect hip fracture risk (Lee et al.  2010 ). A meta-analysis 
found reduced cortical bone density in postmenopausal women with exogenous 
subclinical hyperthyroidism compared with controls, whereas men and premeno-
pausal women with subclinical hyperthyroidism did not have signifi cant declines 
in bone density (Uzzan et al.  1996 ). Some literature suggests that estrogen and 
calcium supplementation could ameliorate the effect of TSH suppression on bone 
loss. Long-term TSH suppression (>6 years) in women with differentiated thy-
roid carcinoma has been shown to reduce the effi cacy of bisphosphonate therapy 
compared with no TSH suppression or TSH suppression for a shorter period 
(3 years).   

    Second Primary Cancer in Thyroid Cancer Survivors 

 Thyroid cancer survivors carry a higher risk of developing future second primary 
malignancies compared with the general population. This could in part be a con-
sequence of previous cancer treatments such as RAI therapy or external beam 
radiation therapy in the early years after initial diagnosis. Differentiated thyroid 
carcinoma can also occur as part of certain cancer genetic predisposition syn-
dromes. Differentiated thyroid carcinoma may occur in about 10% of patients 
with Cowden syndrome, which is associated with  PTEN  gene mutations 
(10q23.31) and also carries a high risk of developing breast carcinoma and uter-
ine carcinoma. Differentiated thyroid carcinoma can also occur in about 2% of 
individuals with familial adenomatous polyposis, which is an autosomal domi-
nant disorder associated with  APC  gene mutations (5q22.2). Affected individuals 
develop multiple adenomatous colon polyps, leading to the development of colon 
cancer at an early age. 

 Risk factors for second primary malignancies include age (50 years or older at 
the time of thyroid cancer diagnosis), RAI dose of at least 3 GBq (81 mCi), and 
external beam radiation therapy. Risk factors for death associated with second pri-
mary malignancies include age (50 years or older) and development of a second 
primary malignancy other than breast cancer.    
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 Key Practice Points 

•     Incidence of thyroid cancer is rapidly increasing, and thyroid cancer is 
currently the fi fth most common cancer in women.  

•   Because of the relatively low mortality rate associated with thyroid cancer, 
an increasing number of patients are added yearly to the existing pool of 
thyroid cancer survivors.  

•   Substantial morbidity could result from the initial treatments offered to thyroid 
cancer survivors, and the treatments may lead to long-term complications.  

•   Although TSH suppression is a standard treatment, especially in the fi rst 
few years after a thyroid cancer diagnosis, complications could erupt from 
prolonged and unnecessary TSH suppression.  

•   Patients with thyroid cancer may have a higher risk of developing other 
malignancies compared with the general population and should undergo 
cancer screening as appropriate for their age and medical history.    
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    Survivorship Algorithms 

 These cancer survivorship algorithms have been specifi cally developed for MD 
Anderson using a multidisciplinary approach and taking into consideration circum-
stances particular to MD Anderson, including the following: MD Anderson’s spe-
cifi c patient population, MD Anderson’s services and structure, and MD Anderson’s 
clinical information. These algorithms are provided for informational purposes only 
and are not intended to replace the independent medical or professional judgment of 
physicians or other health care providers. Moreover, these algorithms should not be 
used to treat pregnant women.     
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   Part III 
   Cancer Prevention and Screening        
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         Chapter Overview   Tobacco use is behind most preventable diseases with 
disabling consequences and death. These diseases are among the most serious, 
including cancer, cardiovascular diseases (brain strokes, cardiac infarcts, peripheral 
artery disease), and respiratory system diseases (emphysema, chronic infections). 
It is estimated that one-third of cancers are attributable to tobacco use and in theory 
can be prevented. Therefore, a comprehensive tobacco cessation program is a 
crucial element of successful survivorship and cancer prevention programs. 
Smoking cigarettes is the most common and deadliest method of consuming 
tobacco, and nicotine is the reinforcing substance in any tobacco use that with 
long-term exposure leads to dependence (addiction). Nicotine dependence involves 
biological, behavioral, and cognitive elements; an optimal approach to treatment 
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for nicotine dependence should address each of these three dimensions. 
A comprehensive tobacco/smoking cessation program should include cognitive 
behavioral techniques, motivational interviewing approaches, and appropriate 
medications. Currently the medications approved by the US Food and Drug 
Administration for the treatment of nicotine dependence include nicotine 
replacement therapies, bupropion-SR (sustained release), and varenicline; these 
treatments can be used individually or in combination. Combining medications 
capitalizes on the synergy resulting from differing mechanisms of action.  

    Introduction 

 Cigarette smoking is the principal cause of preventable morbidity and mortality in 
the United States (US Centers for Disease Control and Prevention [CDC]  2010 ) and 
around the globe. In the United States alone, 443,000 deaths per year are attribut-
able to cigarette smoking, according to the CDC; around the world, that number is 
estimated to be about six million deaths per year. Although tobacco use in general 
correlates with many cancers, cigarette smoking in particular is reported to be caus-
ally linked to at least 18 types of cancer. Smoking-related health care expenditures 
in the United States are estimated to be around $96 billion, and costs related to the 
accompanying loss in productivity are about $97 billion, resulting in an economic 
burden from smoking of about $193 billion per year (CDC  2012 ). 

 Approximately 12 million people are living with cancer in the United States 
(CDC  2012 ); lung cancer, ischemic heart disease, and chronic obstructive pulmo-
nary disease constitute the three leading causes of smoking-attributable mortality. 
Smoking cigarettes accounts for the vast majority of tobacco use and addiction, as 
well as for the vast majority of nicotine dependence (for the purpose of this chapter 
we will use the term “tobacco addiction” interchangeably with “smoking ciga-
rettes” or “nicotine dependence”). Therefore, treating tobacco addiction must be 
an essential component of any campaign to eradicate cancer, in particular because 
of the staggering statistics pointing to smoking as the cause of one out of every 
three deaths from cancer and as the cause of four out of fi ve deaths from chronic 
obstructive pulmonary disease. Because the consequences of smoking take many 
years or decades to become apparent, declining smoking rates and increasing pub-
lic health campaigns against tobacco will take years or even decades to make a dent 
in the current death toll. 

 Unfortunately, smoking cigarettes remains the leading cause of death in the 
United States even though cigarette use has declined substantially in United States 
and other industrialized nations. However, there is reason for hope, as evidenced by 
outcomes of public health programs in the state of California, where aggressive 
campaigns with provisions for treatment did ultimately decrease cigarette use, 
which is currently at around 15% in the state (CDC  2011 ). This is the second lowest 
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smoking rate in the nation, after Utah (13%). Interestingly, this decrease in smoking 
in California was followed by a substantial reduction in lung cancer incidence 
within 5 years and thereafter. For 2009 the incidence of new lung cancer cases/year 
was at 60 and 78 per 100,000 for California versus the US respectively, while in 
1999 that incidence was at 75 and 93 cases per 100,000 for California versus the US 
respectively. This provides concrete evidence at the population level of the causal 
relationship between smoking and lung cancer and between quitting smoking and 
decreased lung cancer incidence. 

 Overall, despite several public health campaigns, one-fi fth of the US population 
(<20%) currently smokes cigarettes. Unfortunately, smoking rates are substantially 
higher among certain groups; rates increase gradually with lower education levels 
and lower income levels. Yet 70% of smokers, when asked, say they would like to 
quit, and 40% of current smokers have made at least one quit attempt of at least 
24 hours in the previous year, although only 6% manage to maintain abstinence 
from cigarettes when they quit without assistance (US Department of Health and 
Human Services  2000 ). Evidence shows that the diffi culty in maintaining absti-
nence after quitting, whether assisted or not, is strongly related to affective and 
cognitive dysfunction, which may persist for some time after the initial cessation. 
In addition, cravings for cigarettes after cessation can result in a slip to smoking 
(less than 24 hours of smoking), and those slips often lead to full relapse to regular 
smoking.  

    Biological and Behavioral Determinants of Nicotine 
Dependence 

    The Reward Pathway 

 Cigarettes contain nicotine, a highly addicting substance. Like most drugs that are 
used for prolonged periods, nicotine can lead to dependence (traditionally referred 
to as addiction) because it acts on and stimulates specifi c receptors. Because nico-
tine receptors are spread in most areas of the brain, the administration of nicotine 
leads to a rapid increase in dopamine release within the nucleus accumbens and the 
ventral tegmental area (the two main areas of the reward pathway). This stimulation 
typically starts within 10 seconds of smoking a cigarette. It has been established that 
natural rewards such as food consumption, social affi liation, and sexual activity, 
which are linked to survival of the individual or species, also activate these two 
central areas of the reward pathway within the brain. The reward pathway has pro-
jections to many areas of the brain; of particular importance are the projections from 
the nucleus accumbens and ventral tegmental area to the prefrontal cortex, the 
amygdala, and the olfactory tubercle (Fig.  15.1 ). Several other brain systems (neu-
rotransmitters and pathways) are thought to be involved in the process of developing 

15 Tobacco Cessation



260

dependence to a substance, although dopamine is referred to as the fi nal or common 
neurotransmitter in the reward pathway.

       Neuronal Adaptation 

 A pleasurable sensation from the activation of the reward pathway is associated 
with the acute use of a substance of abuse such as nicotine. However, repeated 
administration of a substance such as nicotine over months or years is likely to lead 
to increased tolerance, which in turn produces a state of withdrawal in the absence 
of the substance. Tolerance and withdrawal are the physiologic hallmarks of depen-
dence and are thought to be the result of neuroadaptive effects occurring within the 
brain (Benowitz  2008 ). Interestingly, the chronic use of drugs of abuse and depen-
dence (including nicotine) appears to result in a generalized decrease in dopaminer-
gic neurotransmission. This decrease is likely to be a homeostatic response to the 
intermittent yet repetitive increases in dopamine induced by the frequent and sus-
tained use of such drugs (Volkow et al.  2002 ).   

Prefrontal
cortex

Nucleus
accumbens

VTA

  Fig. 15.1    The nucleus accumbens and ventral tegmental area (VTA) project to the prefrontal cor-
tex as part of the reward pathway       
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    Diagnosis of Nicotine Dependence 

 Because specifi c biological markers are absent, nicotine dependence is a clinical 
diagnosis. The Diagnostic and Statistical Manual of Mental Disorders, fi fth edition 
(DSM-5; American Psychiatric Association  2013 ), employs universal criteria for all 
substance dependence, including nicotine use disorder (formerly nicotine depen-
dence). According to DSM-5, a substance use disorder is diagnosed when the 
patient meets two or more of the 11 total criteria within a 12-month period. 
The DSM-5 criteria offer ease of use for the clinician because of the universality 
of the criteria to all substances of dependence. However, because of their universal-
ity, the DSM-5 criteria are not specifi c to tobacco and therefore do not capture many 
of the particular aspects of tobacco use and nicotine dependence. This nonspecifi c 
categorization has led to the development of specifi c scales to quantify nicotine 
dependence. Traditionally, the Fagerström Test of Nicotine Dependence has been 
used, although recently the Wisconsin Inventory of Smoking Dependence Motives 
has become more accepted as a more comprehensive scale.  

    Smoking and Psychiatric Comorbidities 

 Smoking rates among individuals with no mental illness, past-month mental illness, 
and lifetime mental illness have been reported to be 22%, 34%, and 41%, respec-
tively. These rates indicate that having a current mental disorder effectively doubles 
the chances of being a smoker. Furthermore, in a nationally representative sample, 
smokers who had a mental disorder in the past month were reported to consume 44% 
of all cigarettes smoked (Lasser et al.  2000 ). Smoking seems to be closely linked 
with several psychiatric comorbidities, including dependence on other substances, 
suggesting a shared biological pathway between nicotine dependence and these other 
psychiatric conditions. Evidence of co-occurrence of mental illness with smoking 
also highlights the importance of screening and treating mental health disorders 
among smokers, whether the co-occurrence is causal or a simple correlation. Treating 
these comorbid mental disorders would at least reduce the impact of the disorders on 
patients’ ability to quit smoking, and treating such disorders may increase patients’ 
resilience against relapsing to cigarette use. This is of particular importance among 
patients who are in remission from cancer (survivors) who relapse to or continue to 
smoke and are unable to quit because they may still be recovering from the emotional 
toll of cancer, which often leads to clinical depression or anxiety disorders.  

    Treatment for Tobacco Use 

 To achieve maximum benefi ts, the treatment approach for tobacco use disorder 
(nicotine dependence) must be comprehensive, because the disease itself has mul-
tiple components. Similarly, the approach must be ongoing or longitudinal because 
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dependence is a chronic relapsing disorder. The essential components of a treatment 
program are psychosocial therapies and medications. Therapies such as cognitive 
behavioral therapy, motivational interviewing, skills building, and problem solving 
have been shown empirically to be effective. 

 First-line medications approved by the US Food and Drug administration (FDA) 
comprise three major categories: (1) nicotine replacement therapies (NRTs); (2) 
sustained-release bupropion (bupropion-SR), a nicotine receptor antagonist; and (3) 
varenicline (Chantix), a nicotine receptor partial agonist. The US Department of 
Health and Human Services updated the Clinical Practice Guideline for Treating 
Tobacco Use and Dependence (CPG-TTUD) in 2008 (Fiore et al.  2008 ). This guide-
line is evidence-based and is considered the standard of practice in providing treat-
ment for tobacco and smoking cessation; it can be summarized in ten key 
recommendations (Table  15.1 ). Medications have a big impact on smoking cessa-
tion, reduction of cravings, and mitigation of nicotine withdrawal symptoms. NRTs, 
bupropion-SR, and varenicline are fi rst-line therapies for nicotine dependence 
(Table  15.2 ), whereas nortriptyline (Pamelor) and clonidine (Catapres) are not 
approved by the FDA for this particular use and are considered second-line thera-
pies owing to their side effect profi les.

       Nicotine Replacement Therapies 

 NRTs were the fi rst pharmacologic treatments to be offered for smoking cessation. 
In general, the quit rate among smokers who use an NRT is double that of smokers 
who do not use an NRT (Karam-Hage and Cinciripini  2007 ). The FDA has 
approved the following NRTs for smoking cessation: 16- or 24-hour prescription 
or over-the- counter patch, prescription nasal spray or buccal inhaler, and over-the-
counter polacrilex gum, fl avored gum, and fl avored lozenges and mini-lozenges 
(Table  15.2 ). 

 In a review of 103 trials of NRTs, the overall odds ratio for maintaining absti-
nence from cigarette smoking when using a single NRT, compared with placebo, 
was 1.77 (95% confi dence interval, 1.66–1.88; Silagy et al.  2004 ). However, com-
binations of NRTs, in particular combining the patch with an episodic NRT (gum, 
lozenge, inhaler, or nasal spray), seemed to be more effective than any single NRT 
and may be more effective than any other pharmacologic treatment available today. 
Silagy et al. ( 2004 ) concluded that (1) 8 weeks of patch therapy is as effective as 
longer courses of patch therapy, and there is no evidence that tapering off patch 
therapy is better than ending patch therapy abruptly; (2) wearing a patch only during 
waking hours (for 16 hours per day) is as effective as wearing a patch for 24 hours 
per day; (3) gum may be offered on a fi xed-dose or as-needed basis; (4) highly 
dependent smokers (e.g., those who need to smoke within 30 minutes of waking) 
and those who have been unable to quit with the 2-mg dose gum need the 4-mg dose 
gum; and (5) the effectiveness of NRTs appears to be largely independent of the 
intensity of psychosocial therapeutic support provided to the smoker. 
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   Table 15.1    Ten key recommendations for tobacco and smoking cessation treatment programs   

 The overarching goal of these recommendations is that clinicians strongly recommend the use 
of effective tobacco dependence counseling and medication treatments to their patients who 
use tobacco, and that health systems, insurers, and purchasers assist clinicians in making such 
effective treatments available. 
  1.  Tobacco dependence is a chronic disease that often requires repeated intervention and 

multiple attempts to quit. Effective treatments exist, however, that can signifi cantly increase 
rates of long-term abstinence. 

  2.  It is essential that clinicians and health care delivery systems consistently identify and 
document tobacco use status and treat every tobacco user seen in a health care setting. 

  3.  Tobacco dependence treatments are effective across a broad range of populations. 
Clinicians should encourage every patient willing to make a quit attempt to use the 
counseling treatments and medications in this Guideline. 

  4.  Brief tobacco dependence treatment is effective. Clinicians should offer every patient who 
uses tobacco at least the brief treatments shown to be effective in this Guideline. 

  5.  Individual, group, and telephone counseling are effective, and their effectiveness increases 
with treatment intensity. Two components of counseling are especially effective, and 
clinicians should use these when counseling patients making a quit attempt: 

  Practical counseling (problem solving/skills training) 
  Social support delivered as part of treatment 

  6.  Numerous effective medications are available for tobacco dependence, and clinicians 
should encourage their use by all patients attempting to quit smoking—except when 
medically contraindicated or with specifi c populations for which there is insuffi cient 
evidence of effectiveness (i.e., pregnant women, smokeless tobacco users, light smokers, 
and adolescents). 

   Seven fi rst-line medications (fi ve nicotine and two non-nicotine) reliably increase long-term 
abstinence: bupropion-SR, nicotine gum, nicotine inhaler, nicotine lozenge, nicotine nasal 
spray, nicotine patch, and varenicline. 

   Clinicians also should consider the use of certain effective combinations of medications in 
this Guideline. 

  7.  Counseling and medication are effective when used individually for treating tobacco 
dependence. The combination of counseling and medication, however, is more effective 
than either treatment alone. Thus, clinicians should encourage all individuals making a quit 
attempt to use both counseling and medication. 

  8.  Telephone quitline counseling is effective with diverse populations and has broad reach. 
Therefore, both clinicians and health care delivery systems should ensure patient access to 
quitlines and promote quitline use. 

  9.  If a tobacco user currently is unwilling to make a quit attempt, clinicians should use the 
motivational treatments shown in this Guideline to be effective in increasing future quit 
attempts. 

 10.  Tobacco dependence treatments are both clinically effective and highly cost-effective 
relative to interventions for other clinical disorders. Providing coverage for these 
treatments increases quit rates. Insurers and purchasers should ensure that all insurance 
plans include the effective counseling and medication in this Guideline as covered 
benefi ts. 

  From the US Department of Health and Human Services Clinical Practice Guideline for Treating 
Tobacco Use and Dependence (Fiore et al.  2008 )  
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    Table 15.2    Dosage and availability of US Food and Drug Administration–approved pharmacologic 
agents for smoking cessation   

 Cessation 
agent  Dosage  Label indication and use 

 Availability in the 
United States 

 OR of effi cacy 
(95% CI) 

 Nicotine gum  2 and 4 mg  2 mg for ≤25 cigarettes 
per day and 4 mg for 
>25 cigarettes per 
day; minimum 8 
pieces per day, 
maximum 20 pieces 
per day 

 OTC; traditional, 
mint, and 
orange fl avors; 
generic 
available 

 1.66 (1.52–1.81) a  

 Nicotine patch  21, 14, and 
7 mg 

 ≥10 cigarettes per day: 
21 mg for 6 weeks, 
then 14 mg for 
2 weeks, then 7 mg 
for 2 weeks 

 OTC; clear and 
skin color; 
generic 
available 

 1.81 (1.63–2.02) a  

 Nicotine nasal 
spray 

 10 mg/mL, 
0.5 mg 
per squirt 

 2 squirts (1 dose) per 
hour, minimum 8 
doses per day, 
maximum 40 doses 
per day 

 Prescription only, 
100 mg per 
bottle; no 
generic 

 2.35 (1.63–3.38) a  

 Nicotine oral 
inhaler 

 10 mg per 
cartridge, 
4 mg 
delivered 

 6–16 cartridges per day 
up to 12 weeks, then 
gradual reduction 
for 12 weeks 

 Prescription only, 
168 cartridges 
per box; no 
generic 

 2.14 (1.44–3.18) a  

 Nicotine 
lozenges 

 2 and 4 mg  If fi rst cigarette is 
≤30 minutes after 
waking, use 
4-mg lozenge; 
if >30 minutes, 
use 2-mg lozenge; 
minimum 8 lozenges 
per day, maximum 
20 lozenges per day 

 OTC; mint and 
cherry fl avors; 
no generic 

 2.05 (1.62–2.59) a  

 Bupropion-SR  100 and 
150 mg 

 150 mg every morning 
for 3 days, then 
150 mg twice daily 
for 3 months 

 Prescription only; 
generic 
available 

 1.94 (1.72–2.19) b  

 Varenicline  0.5 and 1 mg  0.5 mg every morning 
for 3 days, then 
0.5 mg twice daily 
for 4 days, then 
1 mg twice daily up 
to 3 months; if quit, 
another 3 months 

 Prescription only; 
no generic 

 High dose 3.09 
(1.95–4.91) c ; 
low dose 2.66 
(1.72–4.11) d  

  Adapted from Karam-Hage and Cinciripini ( 2007 ) 
  OR  indicates odds ratio,  CI  confi dence interval,  OTC  over the counter 
  a OR for comparative effi cacy of nicotine replacement therapies and control (placebo), as reviewed 
by Silagy et al. ( 2004 ) 
  b OR for overall bupropion-SR effi cacy, as reviewed by Hughes et al. ( 2007 ) 
  c OR for varenicline effi cacy compared with placebo; Gonzales et al. ( 2006 ) 
  d OR for varenicline effi cacy compared with placebo; Jorenby et al. ( 2006 )  
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 Patient education and management of expectations are key aspects of the clinical 
visit before treatment begins. This is especially true for combination approaches, 
such as the simultaneous use of two NRTs, use of bupropion-SR plus an NRT, or use 
of bupropion-SR plus varenicline. Although NRTs carry a warning that patients 
should not use them while continuing to smoke, the use of any NRT, such as gums, 
inhalers, and patches, has been deemed safe even in patients who continue to smoke. 
In fact, studies have shown that the use of NRTs while continuing to smoke helped 
reduce the number of cigarettes smoked per day by as much as 50% among 
 participants who were not motivated to quit, without any signifi cant nicotine toxic-
ity or major adverse events. NRTs have a minor side effect profi le: the patch can 
cause local skin irritation, nausea, or headaches in some patients; oral NRTs may 
cause nausea, sore throat, or mouth sores in those receiving chemotherapy; and the 
nasal spray may cause nasal irritation (Physicians’ Desk Reference 2013). 

 A trend in smoking cessation pharmacotherapy is the combination of NRTs or 
the combination of NRTs with bupropion-SR, which has a different mechanism of 
action. A recent large and well-designed placebo-controlled trial was conducted 
among volunteers recruited from the community (Piper et al.  2009 ). In that trial, 
three monotherapies (bupropion-SR, patch, and lozenge) and two combination ther-
apies (bupropion-SR plus lozenge and patch plus lozenge) were compared; the 
patch and lozenge combination produced the greatest benefi t relative to placebo for 
smoking cessation, and bupropion-SR plus lozenge came in as a close second best 
(Piper et al.  2009 ). An effectiveness trial by the same research group using the same 
monotherapies and combinations was conducted in a primary care patient popula-
tion (Smith et al.  2009 ). The combination of bupropion-SR plus lozenge was supe-
rior to each monotherapy tested and resulted in a smoking abstinence rate of 30% at 
6-month follow-up. In addition, the combination of the patch and lozenge was the 
second-best therapy tested and was superior to any of the monotherapies (Smith 
et al.  2009 ).  

    Bupropion-SR 

 In 1991 the FDA approved bupropion-SR, under the name Zyban, for the treat-
ment of nicotine dependence, although it was originally approved as an antide-
pressant. Bupropion is considered an atypical antidepressant because it does not 
have a clearly known mechanism of action. However, its pharmacodynamic prop-
erties include inhibition of norepinephrine reuptake and, to some extent, dopa-
mine reuptake. These inhibitory properties are thought to play a role in its 
mechanisms of action as an antidepressant and possibly as a treatment for nicotine 
dependence. In addition, bupropion was found to have some activity as a noncom-
petitive antagonist on high-affi nity α4β2 subnicotinic acetylcholinergic receptors. 
One of the drug’s metabolites, (2S,3S)-hydroxybupropion, could have more pow-
erful antagonist activity against α4β2 receptors than bupropion itself. This 
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metabolite may also reduce nicotine reward, withdrawal symptoms, and cravings. 
Bupropion-SR therapy is typically started 1–2 weeks before the planned quit date 
at a dosage of 150 mg per day for 3–7 days; then it is increased to 150 mg twice 
per day. 

 Unfortunately, use of bupropion-SR is limited by its contraindication for patients 
with a family or personal history of seizure, a personal history of head trauma, or a 
history of bulimia and anorexia nervosa. The most commonly reported adverse 
events with use of bupropion-SR are anxiety, insomnia, dry mouth, and tremors; 
therefore, bupropion-SR should be used cautiously in patients who may already 
have these symptoms. Bupropion-SR is also relatively contraindicated in patients 
who have elevated liver enzyme levels (>3× the upper limit of normal) because it is 
metabolized extensively in the liver and its metabolites may accumulate and lead to 
toxic effects. 

 A recent meta-analysis based on 44 clinical trials that included more than 13,000 
smokers showed that bupropion-SR was more effective than placebo in helping 
patients achieve long-term (6–12 months) abstinence from smoking (risk ratio, 
1.62; 95% confi dence interval, 1.49–1.76; Hughes et al.  2014 ). Bupropion-SR also 
has been shown to be effective in primary care settings and in several special clinical 
populations, such as patients with schizophrenia, patients with depression, veterans 
(Beckham  1999 ), and patients who have posttraumatic stress disorder (Hertzberg 
et al.  2001 ). 

 Bupropion-SR offers unique advantages for cancer survivors, especially those 
who have depression or attention defi cit hyperactivity disorder, because it may alle-
viate the comorbid symptoms in addition to helping with smoking cessation. 
Another advantage of bupropion-SR is its potential attenuation of the weight gain 
associated with smoking cessation, an important issue for smokers who are obese, 
overweight, or afraid of gaining weight after quitting. Bupropion-SR also has a 
subtle positive effect on sexual dysfunction (through an unknown mechanism); this 
is an important advantage because smoking and cancer treatment are known to 
cause impotence and other sexual dysfunction. 

 Bupropion-SR has some side effects, most commonly dry mouth, insomnia, and 
hand tremors, and rarely seizures, depression, or suicidal ideation (Physicians’ 
Desk Reference  2013 ).  

    Varenicline 

 Varenicline (Chantix in the United States, Champix in other countries) is the 
fi rst pharmaceutically designed compound with partial agonist effects on nico-
tinic receptors to become available on the market. Varenicline is a selective par-
tial agonist that occupies and stimulates α4β2 nicotinic cholinergic receptors; 
consequently, it stimulates dopamine release in the nucleus accumbens, although 
to a lesser extent (40–60% less) than nicotine itself. By binding competitively to 
nicotinic receptors throughout its relatively long half-life of 24 hours, varenicline 
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also displays antagonistic properties, in that it prevents the full stimulation of 
the nicotinic receptors that ensues when nicotine is co-administered. Because of 
these mixed properties, varenicline may provide relief from withdrawal symp-
toms, via its agonist effect, while blocking the rewarding effects of nicotine, via 
its antagonist effect (Gonzales et al.  2006 ). 

 Two initial randomized, double-blind clinical trials showed that varenicline 
(2 mg per day) is more effective for smoking cessation than placebo (odds ratio ≈ 3) 
and bupropion-SR (300 mg per day; odds ratio ≈ 2). The overall continuous smok-
ing abstinence rates from the end of the 12-week treatment through 1-year follow-
 up were 21% for varenicline, 16% for bupropion-SR, and 8% for placebo in one 
study (Gonzales et al.  2006 ) and 23%, 14%, and 10%, respectively, in the other 
study (Jorenby et al.  2006 ). In a combined analysis of the two trials, treatment with 
varenicline resulted in signifi cantly higher continuous smoking abstinence rates at 
1 year than did treatment with placebo alone or bupropion-SR alone (p < 0.05 for 
both comparisons). In this pooled analysis, compared with placebo, varenicline 
nearly tripled the odds of a smoker quitting, even when a conservative defi nition 
(continued abstinence during the last 4 weeks of treatment with the medication) was 
used as the outcome measure (odds ratio, 3.09; 95% confi dence interval, 1.95–4.91; 
p < 0.001). 

 In a randomized, double-blind continuation study of the same treatments, an 
additional 12 weeks of treatment with varenicline or placebo (for a total of 24 weeks 
of treatment) was administered to patients who had abstained from smoking at some 
point during the fi rst 3 months of treatment with varenicline. In that trial, patients 
who received varenicline during the 12-week extension period reported signifi -
cantly fewer cravings and diminished withdrawal symptoms throughout the trial, 
and 70% of them remained abstinent at the end of the 12-week extension period. In 
contrast, only 50% of patients who were randomized to receive a placebo during the 
12-week extension period remained abstinent at the end of the study. Furthermore, 
the 1-year follow-up abstinence rate (i.e., 1 year after treatment was completed) in 
patients who had received 24 weeks of treatment with varenicline was twice that of 
patients who had received only 12 weeks of treatment with varenicline (25 and 
12%, respectively; Tonstad et al.  2006 ). 

 The most commonly observed adverse effect of varenicline was nausea, which 
occurred in up to 30% of patients receiving the medication (approximately twice the 
rate of nausea observed in patients receiving a placebo); fortunately, the nausea was 
mild to moderate in most cases. Other commonly reported adverse events were fl atu-
lence and abnormal dreams. Recently, the FDA has received a large amount of 
MedWatch voluntary reports indicating an increased risk for neuropsychiatric events 
among people taking varenicline. Most of these events consisted of depressive symp-
toms, irritability, aggression, or suicidal ideation, as well as diffi culty with motor 
coordination. As a result, the FDA mandated the inclusion of specifi c warnings about 
the possibility of occurrence of these symptoms on the medication label; it also 
recommended that patients stop the medication immediately and report to their 
health care providers if they develop such symptoms. The FDA has commissioned 
further analysis of existing data and mandated that the manufacturer conduct 
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 postmarket prospective studies to clarify the relationship between these adverse 
effects and varenicline and the magnitude of such occurrences (FDA  2008 ). 

 For many patients, the prospect of trying a new treatment option (i.e., vareni-
cline) could motivate them to try to quit smoking again, especially among those 
who have not succeeded in quitting with prior established smoking cessation medi-
cations. In addition, a combination strategy such as adding bupropion-SR to vareni-
cline or vice versa may increase the effi cacy of smoking cessation (Ebbert et al. 
 2009 ). The combination may also mitigate the emergence of depression and other 
neuropsychiatric symptoms (Karam-Hage et al.  2010 ); bupropion-SR is expected to 
counterbalance the neuropsychiatric side effects that may occur with varenicline. 

 A recent Cochrane review concluded that, at 6-month follow-up, treatment with 
varenicline at the standard dose (2 mg per day) more than doubled the chances of 
abstaining from smoking compared with treatment with placebo. Low-dose vareni-
cline (1 mg per day) roughly doubled the chances of quitting compared with pla-
cebo and reduced the number and severity of side effects compared with the standard 
dose of varenicline. The number of patients who quit smoking after treatment with 
varenicline was higher than the number of patients who quit smoking after treat-
ment with bupropion- SR. Interestingly, the Cochrane review also reported that two 
trials of nicotine patches did not show that varenicline had a clear benefi t over the 
nicotine patch at 6-month follow-up (Cahill et al.  2011 ). Another important factor 
in an era of cost containment is the cost-effectiveness of a new treatment; the review 
indicated that varenicline seemed to be more cost-effective than bupropion-SR in 
most cost-effectiveness models studied.  

    Nonpharmacologic Treatments 

 Behavioral therapy delivered by physicians, psychologists, nurses, pharmacists, 
dentists, and other clinicians increases patients’ smoking abstinence rates; this is 
especially true when “the 5 A’s” are applied: Ask patients if they smoke, Advise 
them to quit, Assess motivation for change, Assist if they are willing to change, and 
Arrange for follow-up. 

 Sixty-four behavioral therapy studies met selection criteria for meta-analyses 
performed for the CPG-TTUD in 2000; these meta-analyses were needed to exam-
ine the effectiveness of interventions using various types of counseling and behav-
ioral therapies. In these meta-analyses, four specifi c categories of counseling and 
behavioral therapy yielded statistically signifi cant increases in smoking abstinence 
rates relative to no contact (i.e., untreated control conditions). These categories were 
(1) providing practical counseling such as problem solving, skills training, or stress 
management; (2) providing support during a smoker’s direct contact with a clinician 
(intratreatment social support); (3) intervening to increase social support in the 
smoker’s environment (extratreatment social support); and (4) using aversive smok-
ing procedures (rapid smoking, rapid puffi ng, other smoking exposure). These rec-
ommendations remained the same for the updated CPG-TTUD in 2008 because no 
newer studies or therapies were available to warrant additional analysis. 
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 Of interest is the fi nding that even minimal interventions lasting less than 3 minutes 
increased overall cigarette abstinence rates. Every smoker should be offered at least 
a minimal intervention, whether or not he or she is eventually referred to an inten-
sive intervention. In addition, a strong dose-response relationship has been observed 
between the session length of person-to-person contact and successful treatment 
outcomes. Intensive interventions are more effective than less intensive  interventions 
and should be used whenever possible. Person-to-person treatment delivered for 
four or more sessions appears especially effective in increasing cigarette abstinence 
rates. Therefore, if feasible, clinicians should strive to meet four or more times with 
individuals trying to quit smoking. In a meta-analysis for the CPG-TTUD of 2000 
and 2008, incremental improvements in abstinence rates were observed with an 
increasing number of sessions and total duration of treatment. These incremental 
improvements were categorized into intervals: abstinence rate of 22% (odds ratio, 
1) with one session, abstinence rate of 28% (odds ratio, 1.4) with 2–3 sessions, 
abstinence rate of 27% (odds ratio, 1.3) with 4–8 sessions, and abstinence rate of 
33% (odds ratio, 1.7) with >8 sessions. Unfortunately, the vast majority of pharma-
cologic trials provide only minimal behavioral therapy of around 10 minutes’ dura-
tion as the minimal standard to show effi cacy of a medication, which seems to carry 
on to clinical practice by necessity owing to the pressures on clinical providers to 
deliver more services in less time.   

    Strategies to Treat Cancer Survivors Who Are 
Hard-Core Smokers 

 Despite exposure to the best treatments, about 60–65% of smokers do not manage 
to quit smoking after a single quit attempt, and less than a quarter of the 35–40% 
who do succeed are able to stay abstinent 1 year later (Fiore et al.  2008 ). This is 
probably due to a multitude of factors, including genetic predisposition to nicotine 
dependence, psychiatric comorbidities, and readiness to quit. These resilient smok-
ers are often called “hard-core” smokers, because they did not respond to treatment 
and remain smoking even after major health events related to smoking, such as 
cancer. Among this group of hard-core smokers are many cancer survivors, some of 
whom may have quit temporarily out of fear and the shock of “having cancer” or in 
response to pressure from their doctors and family, only to return to smoking once 
they started to feel healthier. Therefore, it is not suffi cient to provide cancer survi-
vors with basic smoking cessation therapy and expect them to have the same 
response as the average smoker in the community. Despite lack of controlled trials, 
cancer survivors need intensive interventions, including both behavioral and phar-
macologic approaches. 

 As mentioned above, the CPG-TTUD of 2008 shows clear evidence of a 
dose- response relationship in exposure to psychosocial interventions, in terms of 
both duration and frequency. A variety of techniques have been suggested and other 
novel approaches can be used to help hard-core smokers. Two types of combination 
pharmacotherapy have been used successfully: (1) combinations of different forms 
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of NRT with different pharmacokinetic profi les (e.g., nicotine patch + nicotine 
gum), and (2) combinations of treatments with different therapeutic targets, such as 
NRT + non-nicotine medications or two non-nicotine medications (e.g., bupropion-
 SR + NRT or bupropion-SR + varenicline; Ebbert et al.  2010 ).  

    The Tobacco Treatment Program at MD Anderson 

 The Tobacco Treatment Program (TTP) at MD Anderson is a fully integrated mul-
tidisciplinary program because it provides an integrated mental health and substance 
use treatment model. The TTP model consists of providing psychosocial treatment 
from counselors with master’s degrees or PhDs and providing medical and psychi-
atric treatment from a physician assistant, nurse, and psychiatrist specializing in 
addiction treatment. The addiction psychiatrist provides the specialized expertise on 
treatment plans and treats mental health and other substance use disorders (in addi-
tion to nicotine dependence). 

 A common clinical dilemma faced by the TTP team is whether it is best to treat 
co-occurring disorders simultaneously, sequentially, or in any particular order. 
Unfortunately, the literature is scant, and some of it is confl icting with regard to this 
issue. Our treatment philosophy at the TTP is to provide individualized treatment 
for each patient. For patients who are interested and feel that they are able to initiate 
treatment for both disorders simultaneously, we help them to do so, whereas for 
others who are reluctant or not ready to quit smoking, we try to treat the comorbid 
conditions fi rst, in hope of building therapeutic alliances and stabilizing patients’ 
mood and affect. This approach almost always improves patients’ self-esteem and 
self-effi cacy while it builds a therapeutic alliance that prepares them to then tackle 
smoking cessation. Of note, self-effi cacy has been found to be correlated at various 
levels with the ability to initiate and succeed at quitting smoking. 

 The MD Anderson TTP, which was launched in 2006, was modeled on the CPG- 
TTUD for 2000. Through the end of August 2013, the TTP had served 4,111 new 
patients and conducted about 35,000 follow-up appointments since its inception in 
January 2006. The TTP has served patients from more than 50 MD Anderson clini-
cal departments. 

 The demographics and other common measures of our patient population have 
remained somewhat constant, as illustrated in Table  15.3  (showing both  demographics 
over time and for the 2013 fi scal year specifi cally) and Table  15.4 . It is noteworthy 
that a substantial number of our patients also present with one or more psychiatric 
diagnoses (Fig.  15.2 ). In 2011, we analyzed our 6-month follow-up data, on the 
basis of cohorts treated from the start of the program in 2006 until the end of 2010. 
The 6-month abstinence rate (7-day point prevalence at 6 months after the end of 
treatment) among those who were able to reach abstinence (respondent-only) was 
46% (n = 1,291; response rate, 74%); however, when an intention-to-treat model is 
used (including all patients treated at baseline and assuming all those lost to follow-
 up have relapsed to smoking), the 6-month abstinent rate (7-day point prevalence at 
6 months after the end of treatment) dropped to 34% (n = 1,670). Also of interest is 
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  Table 15.3    MD Anderson 
Tobacco Treatment Program 
patient demographics for 
2006–2013 and for fi scal year 
2013 (FY13)  

 Characteristic  FY13 (%)  2006–2013 (%) 

 Ethnicity 
  Black  10.7  10.3 
  Hispanic  5.2  5.2 
  Other  6.5  7.1 
  White  77.7  77.4 
 Sex 
  Female  49.5  50.4 
  Male  50.5  49.6 
 Location 
  Houston metro  61.0  57.7 
  Texas  25.2  26.3 
  Other state  12.4  15.0 
  Outside United States  1.3  1.0 

  Table 15.4    MD Anderson 
Tobacco Treatment Program 
patient clinical characteristics 
for fi scal year 2013  

 Characteristic  Mean  SD 

 Age (years)  56.1  11.6 
 Cigarettes per day  15.8  10.5 
 Drinks per day  1.9  3.5 
 Years smoked  33.3  13.9 
 Fagerström Test for Nicotine Dependence 

score 
 4.3  2.2 

 Center for Epidemiologic Studies-
Depression score 

 14.0  11.5 

 Positive and Negative Affect Schedule scores 
  Negative affect  20.7  8.4 
  Positive affect  30.3  7.6 

Alcohol

Anxiety

Major depression

Other depression

Panic

No disorder

12%

12%

12%

15%

7%

59%

0% 10% 20% 30% 40% 50% 60% 70%

  Fig. 15.2    Frequency of co-occurring psychiatric disorders among patients who visited the MD 
Anderson Tobacco Treatment Program in fi scal year 2013       
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our fi nding that non-quitters reduced their daily cigarette consumption by ~44% 
from baseline to the end of treatment (from 16 [standard deviation, 12.2] to nine 
[standard deviation, 9.1] cigarettes per day; n = 1,034) and by ~38% from baseline 
to 6 months after the end of treatment (from 16 to 10 cigarettes per day; n = 663). 
This reduction represents a signifi cant change in behavior.

     We pride ourselves with our program’s success, measured by the 34–46% of 
patients who were abstinent from cigarettes at the 6-month follow-up point (7-day 
point prevalence of smoking abstinence rates). By comparison, the 4-week point 
prevalence smoking abstinence rates in a highly motivated population of healthy 
smokers were shown to range from 24% in patients treated with bupropion-SR to 
35% in patients treated with varenicline, after 12 weeks of treatment (Gonzales 
et al.  2006 ; Jorenby et al.  2006 ).      
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         Chapter Overview   Physical inactivity and obesity are common problems among 
cancer survivors. Physical inactivity and obesity are risk factors for several forms of 
cancer, and weight gain and declines in physical activity often occur after a cancer 
diagnosis and during treatment. Low physical activity has been shown to lead to 
poor outcomes in breast and colon cancer survivors, and exercise interventions 
for survivors improve physical functioning and quality of life in several domains. 
Some evidence suggests that weight changes in breast cancer survivors may affect 
disease-free survival, but the evidence is confl icting on this point. Obesity can 
decrease cancer survivors’ quality of life, as well as increase their risks for comorbid 
health problems. The American Cancer Society has recently published nutrition, 
physical activity, and weight management recommendations for cancer survivors. 
Survivorship care should include giving survivors access to this information. 

    Chapter 16   
 Obesity and Exercise 

             Karen     Basen-Engquist     

Contents

Introduction ..............................................................................................................................  276
Exercise and Physical Activity in Cancer Survivors ................................................................  276

Relationship to Disease Outcomes .....................................................................................  276
Relationship to Quality of Life and Comorbidities ............................................................  277

Obesity .....................................................................................................................................  278
Relationship to Disease Outcomes .....................................................................................  278
Relationship to Quality of Life ...........................................................................................  279

American Cancer Society Recommendations ..........................................................................  280
Increasing Exercise Among Cancer Survivors ........................................................................  280
Weight Loss for Overweight and Obese Cancer Survivors ......................................................  281
Behavioral Change Strategies ..................................................................................................  282

Goal Setting ........................................................................................................................  282
Self-Monitoring ..................................................................................................................  282
Environmental Changes......................................................................................................  283
Social Support ....................................................................................................................  283

Conclusion ...............................................................................................................................  283
Suggested Readings .................................................................................................................  284



276

In addition, encouraging survivors to adopt evidence-based behavioral strategies 
such as setting goals, monitoring themselves, changing their environment, and 
seeking social support can facilitate healthful behavior changes.  

    Introduction 

 Physical inactivity and obesity increase the risk of developing several cancers, 
including colon cancer, endometrial cancer, and postmenopausal breast cancer. 
Individuals often become less active as they go through treatment for cancer, even 
those who were previously active, because of symptoms and side effects of the treat-
ment. Furthermore, weight gain is common in individuals who have been diagnosed 
with breast cancer, and evidence is emerging that weight gain is an issue for other 
cancer survivors as well, including survivors of testicular cancer (Sagstuen et al. 
 2005 ), prostate cancer treated with hormonal therapy (Kim et al.  2010 ), childhood 
brain tumors (Lustig et al.  2003 ), or childhood acute lymphoblastic leukemia treated 
with cranial radiation (Garmey et al.  2008 ). Thus, physical inactivity and obesity are 
prevalent in cancer survivor populations. 

 Physical inactivity and obesity are salient issues in survivorship care because 
they affect survivor quality of life and may put survivors at increased risk of devel-
oping recurrent disease (for breast and colon cancer) and certain second primary 
cancers. Providers should be aware of the implications of inactivity and obesity for 
cancer survivors and provide appropriate advice and counseling for behavioral 
change when warranted.  

    Exercise and Physical Activity in Cancer Survivors 

    Relationship to Disease Outcomes 

 Physical activity after diagnosis has been linked to decreased risk of recurrence and 
improved disease-specifi c and overall survival in breast and colorectal cancer survi-
vors. These data are based on observational studies, including cohort studies of 
cancer survivors and clinical treatment trials in which participants’ physical activity 
was measured and a secondary analysis was conducted to investigate the relation-
ship between physical activity and outcomes. In all of these observational studies, 
physical activity was measured prior to assessment of the outcomes or endpoints. 

 A review of observational studies showed that breast cancer survivors who 
engaged in physical activity after diagnosis reduced their risk of breast cancer recur-
rence and breast cancer-related death compared with survivors who were inactive 
(Ballard-Barbash et al.  2012 ). Although one study showed no relationship between 
leisure time physical activity and breast cancer-related death, four studies have 
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demonstrated a 35–51% reduction in breast cancer-related death among survivors 
who engaged in leisure time physical activity, and two have shown a trend in favor 
of reduced breast cancer-related death for those who engaged in leisure time physi-
cal activity. 

 For colorectal cancer, increased levels of physical activity are associated with 
reduced cancer-specifi c mortality and overall mortality. In one study of patients 
with stage III colorectal cancer, activity levels of 18 or more metabolic equivalent 
hours per week (equivalent to about 6 hours of moderate-intensity walking) were 
associated with a 47% improvement in disease-free survival rates (Meyerhardt et al. 
 2006 ). Observational studies have explored molecular modifi ers of this effect, with 
results showing a relationship between postdiagnosis physical activity and disease- 
free survival only among colorectal cancer survivors who were positive for tumor 
alterations of cadherin-associated protein β1 (Morikawa et al.  2011 ) or whose 
tumors showed loss of p27 (Meyerhardt et al.  2009 ).  

    Relationship to Quality of Life and Comorbidities 

 Exercise and physical activity have a range of other quality-of-life and health ben-
efi ts for cancer survivors as well. Improvements in quality of life associated with 
exercise have been demonstrated in multiple randomized clinical trials, most of 
which compared outcomes in randomized groups of survivors participating in a 
supervised exercise intervention with outcomes in a control group of survivors who 
did not exercise or received the intervention after the fi nal assessment. 

 Speck et al. ( 2010 ) published a systematic review of 82 randomized trials of 
exercise interventions published through November 2009, 66 of which were of suf-
fi cient quality to calculate effect sizes. Forty percent of the studies were conducted 
in patients during treatment and 60% were conducted after treatment. Eighty per-
cent of the studies tested aerobic exercise interventions or aerobic exercise com-
bined with other exercise modalities. Eighty-three percent of the studies involved 
breast cancer survivors. The exercise interventions, whether provided during or 
after treatment, were shown to increase physical activity levels, aerobic fi tness, and 
upper and lower body strength, all very salient outcomes in cancer survivors, who 
are often in a deconditioned state after cancer treatment. Interventions conducted 
during treatment improved functional aspects of quality of life, anxiety, and self- 
esteem, and exercise interventions conducted after treatment positively infl uenced 
overall quality of life, breast cancer-specifi c aspects of quality of life, fatigue, self- 
reported mental confusion, and body image. 

 Exercise during and after treatment has also been shown to decrease body weight 
and body fat percentage. A recent Cochrane review of the quality-of-life benefi ts of 
exercise in cancer survivors showed that exercise programs improved quality of life 
in similar domains to those examined in the review by Speck et al. as well as sexual-
ity, social functioning, and sleep disturbance (Mishra et al.  2012 ). Although the idea 
that exercise might improve cognitive functioning is intriguing, as has been observed 
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in studies linking exercise in the elderly with improved cognitive functioning, the 
Cochrane review did not fi nd suffi cient evidence to determine whether exercise 
improved cognitive functioning in cancer survivors (Mishra et al.  2012 ). 

 Although only a few trials have examined resistance training interventions, this 
exercise modality has been shown to positively infl uence very salient quality-of-
life issues in cancer survivors. Schmitz et al. ( 2009 ,  2010 ) conducted a randomized 
trial of a progressive weight training program for breast cancer survivors. The 
question of whether weight training is safe and benefi cial for breast cancer survi-
vors had been a controversial issue because of concerns that upper body exercise 
on the survivors’ affected side could increase the risk of lymphedema. Participants 
in the progressive weight training program (154 of whom did not have lymph-
edema and 141 of whom had stable lymphedema) attended 90-minute small group 
sessions supervised by a fi tness professional twice per week for 13 weeks. The fi rst 
sessions started with 2 sets of 10 repetitions using low weight and gradually 
increased to 3 sets of 10 repetitions, and participants increased the weight if their 
symptoms did not increase. After the 13 weeks of supervised sessions, participants 
continued to do the exercises unsupervised twice per week. The intervention 
increased upper and lower body strength and was found to be safe for both partici-
pants with stable lymphedema at baseline and participants who did not have 
lymphedema. No signifi cant difference was found between the weight training 
group and the control group in the proportion of patients who experienced a 5% or 
greater change in limb swelling. Among patients who had lymphedema, partici-
pants in the weight training group experienced fewer exacerbations of their lymph-
edema, and fewer and less severe symptoms, than did participants in the control 
group (Schmitz et al.  2009 ). 

 Exercise can also help improve health and quality of life in cancer survivors 
through its effects on comorbid health problems. This is important because, with 
advances in early detection and treatment, many survivors die of diseases other 
than cancer. In addition, some chronic diseases (e.g., arthritis) may not cause 
death but can decrease a survivor’s health and physical functioning. Exercise has 
been shown to reduce the risk of cardiovascular disease and diabetes, as well as 
improve physical functioning among individuals with chronic conditions such as 
arthritis.   

    Obesity 

    Relationship to Disease Outcomes 

 Obesity may increase cancer survivors’ risk of poor cancer outcomes, including 
recurrence and cancer-related death, especially among those with breast, prostate, 
and colon cancer (reviewed by Demark-Wahnefried et al.  2012 ). However, much of 
the negative effect of obesity appears to be related to body mass index at diagnosis, 
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and it is unclear whether weight loss after diagnosis improves outcomes. Studies 
investigating whether weight loss improves outcomes are complicated by the fact 
that it is often unclear whether the weight loss was intentional or unintentional (e.g., 
weight loss caused by cachexia may indicate disease progression). 

 Weight gain is common among breast cancer survivors, and some studies have 
shown that this weight gain is linked to increased breast cancer-related death. 
Analyzing data from the Nurses’ Health Study, Kroenke et al. ( 2005 ) found that 
among never-smokers, weight gain after a breast cancer diagnosis was associated 
with an increase in breast cancer-related death (65% increase among those who 
gained more than 2.0 kg/m 2 ). Nichols et al. ( 2009 ) analyzed a cohort of 3,993 breast 
cancer survivors and found that among women who gained more than 10 kg, all- 
cause mortality increased by 70% and breast cancer-related death increased by 78% 
compared with women whose weight was stable. Other observational studies have 
not shown a relationship between weight gain and risk of recurrence (Caan et al. 
 2008 ), although one study, which analyzed two cohorts of early-stage breast cancer 
survivors, showed a decreased risk of recurrence in women who lost a moderate 
amount of weight (5–10%) in one of the cohorts (Caan et al.  2006 ). 

 Additionally, fi ndings from the Women’s Intervention Nutrition Study indicated 
that among hormone receptor-negative breast cancer survivors who were random-
ized to receive a low-fat diet intervention, relapse-free survival improved by 24% 
compared with the control group (Chlebowski et al.  2006 ). The benefi cial effect of 
the intervention may have been related to the weight loss that occurred in the low-fat 
diet group. In the Women’s Healthy Eating and Living trial, in which breast cancer 
survivors were randomized to receive a high-fi ber, low-fat diet high in vegetables 
and fruits or no intervention, no weight loss was observed in the intervention group 
and the intervention did not affect breast cancer event-free survival (Pierce et al. 
 2007a ). However, secondary analyses to explore fruit and vegetable consumption in 
combination with exercise found that this combination led to a decreased risk of 
recurrence (Pierce et al.  2007b ).  

    Relationship to Quality of Life 

 Obesity can also decrease cancer survivors’ quality of life. Studies have shown that 
obesity in cancer survivors is related to increased fatigue and decreased physical 
functioning and quality of life (Basen-Engquist et al.  2009 ; Mosher et al.  2009 ). For 
example, in a survey of 753 survivors of breast, prostate, and colorectal cancer, 
Mosher et al. ( 2009 ) found that high body mass index was associated with poor 
physical aspects of quality of life, including increased pain, decreased physical func-
tioning, increased fatigue, decreased self-perceived health, and increased limitations 
in fulfi lling daily roles because of physical health problems. Studies have shown that 
weight loss interventions for cancer survivors involving exercise, dietary change, 
and behavioral techniques have also produced improvements in quality of life, par-
ticularly physical functioning (Morey et al.  2009 ; Basen-Engquist et al.  2010 ).   
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    American Cancer Society Recommendations 

 The American Cancer Society has recently published guidelines on nutrition, exer-
cise, and weight management for cancer survivors (Rock et al.  2012 ), which are 
summarized in Table  16.1 . The recommendations emphasize eating a diet high in 
vegetables and fruits, eating whole grains instead of refi ned grains, and limiting 
intake of red meat and processed meats. Furthermore, to support achieving or main-
taining a healthy weight, the American Cancer Society emphasizes limiting portion 
sizes of food and drinks and limiting the amount of high-calorie or energy-dense 
food consumed. At least 150 minutes of moderate- to vigorous-intensity physical 
activity per week is recommended, along with at least 2 days per week of strength 
training. Moderate-intensity exercise is equivalent to a brisk walk. Moderate-
intensity activity should cause one to feel a bit out of breath but still able to talk. 
Strength training exercises should target all major muscle groups (i.e., upper body, 
lower body, and core).

       Increasing Exercise Among Cancer Survivors 

 Opportunities have increased in the community for cancer survivors to fi nd exercise 
programs specifi c to their needs. Through a partnership with the Livestrong 
Foundation, the YMCA offers Livestrong at the YMCA in many cities around the 
United States. This 12-week, supervised exercise program offered at the YMCA is 
provided to cancer survivors at no cost. The program varies somewhat from site to 
site, but all programs need to meet certain requirements, including extensive train-
ing of the staff in cancer-specifi c needs of survivors. A list of YMCA locations that 

   Table 16.1    American Cancer Society nutrition, physical activity, and weight management 
recommendations for cancer survivors   

 Domain  Recommendation 

 Nutrition  Choose whole grains instead of refi ned grain products. 
 Eat at least 2.5 cups of vegetables and fruits per day. 
 Choose foods and drinks in amounts that help you get to and 

maintain a healthy weight. 
 Limit intake of processed meat and red meat. 

 Physical activity  Avoid inactivity; return to usual daily activities as soon as possible 
after diagnosis. 

 Exercise at least 150 minutes per week. 
 Do strength training exercises at least 2 days per week. 

 Weight management  Achieve and maintain a healthy weight. 
 If overweight (body mass index ≥25 and <30) or obese (body mass 

index ≥30), increase physical activity and limit consumption of 
high-calorie, energy-dense foods. 

K. Basen-Engquist



281

offer the Livestrong program can be found at   http://www.livestrong.org/What-
We-Do/Our-Actions/Programs-Partnerships/LIVESTRONG-at-the-YMCA/
LIVESTRONG-at-the-YMCA-Locations    . 

 For survivors who do not live near a Livestrong at the YMCA program, but would 
like to start an exercise program with the assistance of a knowledgeable trainer, the 
American College of Sports Medicine now offers a certifi cation for cancer exercise 
trainers. Individuals who are certifi ed to be personal trainers in the general popula-
tion can take an additional examination to test their expertise in issues facing cancer 
survivors specifi cally. A directory of certifi ed cancer exercise trainers can be found 
at   http://members.acsm.org/source/custom/Online_locator/onlineLocator.cfm    . 

 Although specifi c programs for cancer survivors may be helpful to some survivors, 
especially those who want to start strength-training programs, emerging evidence 
shows that home-based exercise programs to increase moderate-intensity physical 
activity are safe and improve functioning and quality of life (Pinto et al.  2005 ; Basen-
Engquist et al.  2006 ; Demark-Wahnefried et al.  2007 ; Morey et al.  2009 ). Walking at 
a moderate intensity is an excellent form of exercise, and one that most people can 
adopt without a great deal of cost or access to special facilities. Survivors starting a 
walking program need a comfortable pair of shoes that provide good support, as well 
as a place to walk. If walking in the neighborhood is not an option because of safety 
or weather concerns, many shopping malls open even before stores open, providing 
an excellent space for walking. Some malls even have organized walking groups. 
Schools and community centers also may have space that is available for walking at 
particular times. Survivors who have not been physically active should start with brief 
periods of walking (e.g., 10 minutes) and gradually increase the amount of time they 
spend walking. The 30 minutes per day does not have to be done all at once; walking 
three times per day for 10 minutes each time is also benefi cial.  

    Weight Loss for Overweight and Obese Cancer Survivors 

 In general, survivors interested in weight loss should follow American Cancer Society 
diet and physical activity guidelines and manage portion sizes. Eating a diet that is 
high vegetables, fruits, and whole grains and low in energy-dense foods such as red 
meat, high-fat dairy products, and sugary beverages will help survivors consume a 
low-calorie diet and still feel satiated. In addition, survivors interested in weight man-
agement should take care to manage portion sizes. The “standard” portions to which 
many Americans have become accustomed are actually much larger than those on 
which recommendations are based. For example, a standard serving size for meat is 
3–4 oz, which is approximately the size of a deck of cards, but many restaurants serve 
meat portions of 6–8 oz or larger. Many people are accustomed to pouring themselves 
a 2-cup serving of breakfast cereal. However, the appropriate portion size may be 
one-half to one cup, depending on the cereal. Guides to appropriate portion sizes, as 
well as other weight management information, can be found on the US Department 
of Agriculture Choose My Plate website (  http://www.choosemyplate.gov/    ).  
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    Behavioral Change Strategies 

 Evidence-based behavioral methods and strategies can help survivors make changes 
in their physical activity, eating behavior, and weight management. Consider 
encouraging survivors to use the following methods to support them in their behav-
ioral change efforts. 

    Goal Setting 

 Behavioral change is facilitated by setting goals. A useful heuristic for developing 
goals is the acronym SMART: goals should be  S pecifi c,  M easureable,  A ttainable, 
 R elevant, and  T ime-specifi c. Specifi c goals (e.g., I will do three 10-minute walks 
on Monday, Tuesday, Thursday, Friday, and Saturday) are more effective than 
general goals (e.g., I will increase my walking next week). For cancer survivors, 
it is particularly important that goals be attainable and realistic. If a survivor is 
just starting an exercise program after fi nishing chemotherapy, she will likely not 
be able to do as much as she could before her diagnosis. Similarly, weight loss 
goals for overweight and obese survivors should target a modest loss of 1–2 pounds 
per week. Although achieving a normal body mass index would necessitate losing 
large amounts of weight for many survivors, which may be their initial goal, even 
losses of 5–10% of body weight are benefi cial in terms of decreasing risk of or 
managing conditions such as hypertension and diabetes. In addition, some evi-
dence suggests that focusing on behavioral change goals (eating behavior, physi-
cal activity) rather than weight goals may be benefi cial to weight management 
because the behavior is more under a person’s control than the person’s actual 
weight (Bacon et al.  2005 ).  

    Self-Monitoring 

 Self-monitoring progress toward goals is one of the most effective strategies for 
behavioral change. Self-monitoring can be low-tech, such as noting exercise ses-
sions on a calendar or keeping a food log, or it can involve the ever-expanding 
array of websites, smart phone apps, and devices that support self-monitoring. For 
example, the US Department of Agriculture Choose My Plate website has a tracker 
for monitoring physical activity and dietary intake (  https://www.supertracker.usda.
gov/default.aspx    ) that provides feedback on calories burned and consumed, as well 
as nutrient information. Survivors starting a walking program may benefi t from 
using a pedometer to monitor their step counts (some pedometers also monitor 
minutes of activity by tracking the amount of time spent continuously moving for 
10 minutes or more). Many pedometers are very affordable, and using a pedometer 
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has been shown to effectively increase physical activity in randomized trials 
(Bravata et al.  2007 ).  

    Environmental Changes 

 Changing one’s environment to facilitate positive behaviors (e.g., increasing physi-
cal activity and vegetable and fruit consumption) and discouraging behaviors that 
one aims to decrease (e.g., eating high-fat or high-sugar snacks and sitting for long 
periods of time) can promote desired behavioral changes. For example, setting out 
morning workout clothes the night before or bringing walking shoes to work can 
serve as a reminder to exercise as well as decrease the barriers to engaging in exer-
cise. To encourage eating vegetables and fruits for snacks, one can make these items 
available at home and prepared ahead of time (e.g., washed and cut) so that they are 
easy choices when the urge to snack arises. When the aim is to cut back on high- 
calorie snacks, out of sight is out of mind: if such snacks are highly tempting, they 
should be put away in a cabinet or refrigerator where they are not easily seen, if they 
are purchased at all.  

    Social Support 

 Social support is critical for individuals making behavioral changes. Family support 
is especially critical, particularly for changes such as eating behavior that can affect 
the type of food served and available in the house. Health care provider support for 
behavioral changes is also important. Research shows that even a brief exercise 
recommendation from an oncologist can increase exercise behavior in survivors 
(Jones et al.  2004 ). In addition to seeking support from family and health care pro-
viders, survivors may fi nd it useful to participate in group weight loss or exercise 
programs in the community to gain the support of others making similar changes.   

    Conclusion 

 Cancer survivorship can be seen as a teachable moment: a time when people are 
willing to re-examine their lifestyle and consider actions they can take to reduce 
their risk of disease and optimize their health and functioning. Exercise, nutrition, 
and weight management can infl uence quality of life and functioning, risk of 
other chronic diseases, and, for some types of cancer, recurrence and disease-
specifi c survival. Cancer survivorship care should provide opportunities for sur-
vivors to obtain appropriate information about exercise, diet, and weight 
management, as well as ongoing support for making health-enhancing behavioral 
changes. 
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 Key Practice Points 

•     Physical inactivity and obesity are prevalent in cancer survivors because 
these things are risk factors for certain cancers and because survivors of 
certain cancers are at risk for excess weight gain after diagnosis.  

•   Exercise and physical activity are associated with improved disease-free 
survival in breast and colon cancer survivors. Randomized studies have 
demonstrated that exercise interventions in cancer survivors improve over-
all quality of life, physical functioning, fatigue and other symptoms, psy-
chological distress, body image, and other outcomes.  

•   Weight changes after a cancer diagnosis may be associated with an increased 
risk of breast cancer recurrence, but studies have shown mixed results. 
Obesity is associated with decreased quality of life in cancer survivors.  

•   Standard recommendations for nutrition, physical activity, and weight 
management for cancer survivors have been published by the American 
Cancer Society. Recommendations include maintaining a diet that empha-
sizes whole grains, fruits, and vegetables and limits red and processed 
meat; doing at least 150 minutes of moderate or intense physical activity 
and 2 days of strength training per week; and achieving and maintaining a 
healthy weight.  

•   Behavioral strategies such as setting goals, monitoring oneself, changing 
one’s environment, and seeking social support are effective in helping can-
cer survivors increase their activity, improve their diet, and manage their 
weight.    
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    Chapter 17   
 Nutrition 

             Sally     Scroggs       and     Clare     McKindley    

         Chapter Overview   This chapter is designed to provide direction for health care 
providers looking for more education and training on the role nutrition plays in 
cancer risk reduction, specifi cally for cancer survivors. Nutrition guidelines from 
the most comprehensive research review are presented. Questions commonly asked 
by cancer survivors in a clinical setting are addressed. Because behavior change 
requires more than knowledge of guidelines, the chapter concludes with behavior 
change counseling tips and ideas on how to get survivors to apply the guidelines to 
their own plates. Finally, the chapter ends with a possible direction for nutrition 
guidelines in the future.  
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    Introduction 

 Many cancer survivors proactively search for ways to reduce their risk of recurrence 
or metastasis. Lifestyle factors and behaviors, including nutrition, can play a role in 
reducing the risk of developing recurrent disease or a new primary cancer, as well 
as reducing comorbidities resulting from cancer treatment or preexisting health con-
ditions. This chapter will focus on addressing the most common nutrition concerns 
expressed by survivors, from a clinical practice perspective.  

    Building the Recommendations 

 The most comprehensive research to date on the role of nutrition, food, and physical 
activity for cancer risk reduction is provided by the American Institute of Cancer 
Research/World Cancer Research Fund (AICR/WCRF  2006 ). AICR/WCRF provides a 
matrix that maps the associations between certain dietary and lifestyle components and 
the development of cancer at specifi c sites. AICR developed specifi c guidelines for can-
cer prevention and survivorship after analyzing more than 7,000 research articles. 
These guidelines use the terms  convincing increased / decreased risk ,  probable 
increased / decreased risk , and  limited - suggestive increased / decreased risk  to defi ne the 
strength of evidence that a dietary or lifestyle component is associated with cancer. The 
guidelines include eight quantifi able recommendations specifi c to cancer risk reduction 
and two special recommendations. One of these special recommendations specifi cally 
targets cancer survivors. Although limited research data are available from cancer sur-
vivor populations, AICR/WCRF recommends that survivors follow these guidelines to 
reduce the risk of developing recurrent disease or a new primary cancer. 

 The American Cancer Society (ACS) has published specifi c guidelines to help 
clarify the role of nutrition and physical activity after a cancer diagnosis. Revisions 
and updates to these guidelines occur approximately every 5 years, and the most 
recent update was published in 2012 (Rock et al.  2012 ). The guidelines contain four 
categories:

•    Best practices from diagnosis to recovery and living with advanced cancer  
•   Guidelines for weight management, alcohol, and food safety  
•   Information on specifi c cancer sites  
•   Commonly asked questions and answers for cancer survivors    

 With these evidenced-based guidelines, health care providers can direct patients 
toward nutritional and lifestyle behaviors that can help reduce the risk of cancer.  

    Survivorship Challenges 

 According to the National Cancer Institute ( 2013 ), stress, depression, and anxiety 
are common during and after cancer therapy and can directly affect lifestyle behav-
iors, including nutritional intake. Directing survivors to support groups or physical 
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activity groups, or using other appropriate methods, including encouraging survi-
vors to work with mental health care professionals to aid in coping with symptoms 
and managing stress, may minimize negative behaviors or intake patterns that 
increase cancer risk. 

 According to the American Society of Clinical Oncology ( 2013 ), other latent 
side effects of cancer treatment may include the following:

•    Lymphedema as a result of surgical excision of lymph nodes or radiation to the 
lymph nodes  

•   Heart disease or congestive heart failure as a result of the effects of radiation, the 
use of drugs such as doxorubicin (Adriamycin) or cyclophosphamide (Cytoxan, 
Clafen, or Neosar), or other cancer therapy  

•   Diffi culty breathing or change in lung function after treatment with chemother-
apy, radiation to the chest, or specifi c drugs such as bleomycin (Blenoxane), 
carmustine (BiCNU, Becenum, or Carmubris), prednisone, dexamethasone, or 
methotrexate  

•   Hormone alterations resulting from thyroidectomy, hysterectomy, steroid- induced 
hyperglycemia, or other changes to the endocrine or reproductive system  

•   Osteoporosis secondary to chemotherapy, steroid medications, hormone therapy, 
or a sedentary lifestyle (high-risk population: survivors of breast cancer, prostate 
cancer, or childhood leukemia)    

 Cancer survivors are not immune to comorbidities such as obesity, hypercholes-
terolemia, cardiovascular disease, diabetes, and other disease conditions. Clinicians 
working with recipients of stem cell transplantation have observed increasing rates 
of cardiovascular disease, dyslipidemia, steroid-induced hyperglycemia, and obe-
sity. Gynecologic and breast cancer clinicians have observed similarly increasing 
trends.  

    Weight Management 

 AICR and ACS emphasize weight management as a priority because overweight 
and obesity increase the risk of cancer and overall mortality. Total body and abdom-
inal fatness have been shown to increase the risk of developing cancer at a number 
of sites. According to ACS, a 5–10% weight reduction is likely to produce signifi -
cant health benefi ts when achieved through physical activity and healthy eating 
behaviors. Additional research is needed among survivor populations to identify the 
ideal frequency, type, duration, and intensity of physical activity needed for the 
minimum and maximum possible reduction in cancer risk. Additionally, further 
evidenced-based research is needed to determine which dietary behaviors lead to 
the minimum and maximum health benefi ts in survivor populations. 

 For assessing cancer risk related to weight and fat distribution, the following cost-
effective and noninvasive tools are available: body mass index (BMI) and waist cir-
cumference. BMI is a number determined by a person’s weight and height that 
indicates total body fatness, calculated as weight (kg)/height (m)2. Many online BMI 
calculators are available, including one from the US Centers for Disease Control and 
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Prevention ( 2011 ). An increased BMI (indicating overweight or obese; see Table  17.1 ) 
is associated with an increased risk for cancer at the following sites: colorectum, 
breast (in postmenopausal women), endometrium, esophagus, pancreas, gallbladder, 
kidney, and liver. However, BMI does have limitations. Overestimation of BMI is 
possible in highly muscular and lean individuals and underestimation of BMI is pos-
sible in elderly individuals or in those with muscular atrophy.

   Waist circumference is used to estimate abdominal fat. People with either a high 
waist circumference (>40 inches in men or >35 inches in women; Table  17.2 ) or an 
increase in waist circumference over time are at increased risk for pancreatic, 
colorectal, breast (in postmenopausal women), and endometrial cancers. Waist cir-
cumference is measured by placing a tape measure around the waist, just above hip 
bone, without pressing the tape into the skin.

   In the past, waist-to-hip ratio was used to estimate excess abdominal fat. However, 
recent research indicates that waist circumference is a more accurate tool (AICR/
WCRF  2006 ; see chapter 6.1.1.2:   http://www.dietandcancerreport.org/cancer_
resource_center/downloads/chapters/chapter_06.pdf    ).  

    Guidelines for the Role of Nutrition and Food 
in Cancer Risk Reduction 

    Plant-Based Diet 

 A cancer-fi ghting diet consists of plant-based foods but does not exclude food from 
animal sources (meats, eggs, and dairy). Vegetables, fruits, whole grains, and 
legumes contain fi ber, nutrients, and phytochemicals that may reduce the risk of 
cancer at a number of sites, including the mouth, pharynx, larynx, esophagus, stom-
ach, lung, pancreas, and prostate. An easy visual measurement to design a meal is to 
fi ll two-thirds of a plate with these plant-based foods. The remaining third of the 
plate is for lean protein from animal sources, such as fi sh, poultry, and red meats. 

  Table 17.1    Body mass index 
(BMI) weight status categories 
for adults older than 20 years  

 BMI  Weight status 

 <18.5  Underweight 
 18.5–24.9  Normal 
 25–29.9  Overweight 
 ≥30  Obese 

  Table 17.2    Health risk associated 
with waist circumference, for 
adults older than 20 years  

 Waist circumference, inches 

 Health risk  Men  Women 

 Low  ≤40  ≤35 
 High  >40  >35 
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Often, the recommended portion size for meats is equivalent to the size of a deck of 
cards. Non–animal-based protein sources include soy products, beans, peas, nuts, 
and seeds in combination with other plant foods such as whole grains.  

    Meats 

 Per AICR terms, evidence suggests a convincing increased risk for colorectal cancer 
associated with consumption of red meat, which includes beef, pork, lamb, and goat. 
There is a limited-suggestive increased risk for endometrial, esophageal, lung, and 
pancreatic cancer associated with consumption of red meat. The AICR/WCRF also 
notes a limited-suggestive increased risk for esophageal, lung, stomach, and prostate 
cancer associated with consumption of processed meat, and a convincing increased 
risk for colorectal cancer associated with consumption of processed meat (AICR/
WCRF  2006 ; see   http://www.aicr.org/reduce-your-cancer-risk/recommendations-
for-cancer-prevention/recommendations_07_salt.html     and the AICR/WCRF 
Summary). Processed meat includes meat that is smoked, cured, or salted or has added 
chemical preservatives. AICR recommends a personal goal of consuming no more 
than 18 oz (500 g) of red meat per week. In 2011, the United States Department of 
Agriculture (USDA) reported that total per capita red meat consumption per week in 
the United States was 44 oz (USDA  2011 ). The current AICR/WCRF guidelines do 
not support a weight recommendation for processed meats; the guidelines recommend 
consuming “very little, if any” processed meat. 

 Red meat intake may increase exposure to carcinogenic material and promote 
increased production of n-nitroso compounds (NOCs) in the body. Carcinogenic 
chemicals of concern in red meats, in addition to NOCs, include heterocyclic amines 
(HCAs) and polycyclic aromatic hydrocarbons (PAHs). Heme iron in red meats, 
smoked meats, and cured meats and bacteria in the intestines and stomach are pro-
moters of NOCs. Cooking meat at high temperatures, especially for lengthy time 
periods, and frying, grilling, and charbroiling meat (especially until it is well done) 
generate the highest levels of HCAs. PAHs are formed when juices from the meat 
drip onto the heat source, producing a smoke column. HCAs and PAHs are known 
carcinogens in animals and suspected carcinogens in humans. 

 Exposure to these carcinogens can be decreased by baking or marinating meats 
or using non-animal protein sources. Baking at temperatures of less than 400 °F and 
using foil reduce the formation of PAHs and HCAs by reducing the meat’s exposure 
to smoke and high heat. Research has shown that marinating meat with herbs and spices 
containing polyphenolic antioxidants (such as carnosic acid, carnosol, and rosma-
rinic acid) can signifi cantly reduce HCAs in grilled meats. Some of the spices that 
include these phytochemicals are rosemary, mint, oregano, and sage (Marcelous 
 2008 ; Smith et al.  2008 ). 

 Red meat intake can be reduced by limiting portions and frequency by choosing 
other animal protein sources such as fi sh, poultry, eggs, and dairy. Alternative 
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 non- animal protein sources include soy products, beans, peas, nuts, and seeds in 
combination with other plant foods or whole grains. Typically, protein needs can be 
met by consuming one to two servings of meat per day, with portions no larger than 
the size of a deck of cards.  

    Sodium 

 AICR recommends decreasing sodium intake to less than 2,400 mg daily. AICR/
WCRF cites probable increased risk of stomach cancer with the intake of salt and 
salted or salty foods, and limited-suggestive increased risk of nasopharyngeal can-
cer with the consumption of Cantonese-style salted fi sh. Salt is associated with an 
increased risk of stomach cancer because of direct damage to the stomach lining and 
because salt plays a role in the formation of endogenous NOCs, which enhance the 
action of carcinogens in the stomach and might facilitate  Helicobacter pylori  infec-
tions (AICR/WCRF  2006 ; see page 269).  

    Alcohol 

 Alcoholic beverages should be consumed in moderation, which means no more than 
two servings per day for men and one serving per day for women. A single serving is 
12 oz of beer, 5 oz of wine, or 1.5 oz of 80-proof alcohol. Consuming alcohol has been 
linked to breast, colon, esophageal, head and neck, and liver cancer. When combined 
with smoking, alcohol consumption greatly increases the risk of head and neck cancer.   

    Frequently Asked Questions 

    Organic Foods 

 According to the USDA’s National Organic Program (USDA Agricultural Marketing 
Service  2012 ),  organic  is a labeling term indicating that food was not grown or 
produced using chemical pesticides and herbicides, irradiation, hormones, antibiot-
ics, genetic engineering, or other synthetic material. Other labels, such as  no added 
hormones ,  grass - fed , and  cage - free , often accompany an organic product. At this 
time, it is unknown whether organic foods are associated with a lower risk of cancer 
compared with conventional foods. Research is also inconclusive regarding the 
nutritional density of organically grown foods compared with conventionally grown 
foods. Regardless of the method of growth or production, following a diet rich in 
colorful vegetables, fruits, whole grains, and legumes is associated with convincing 
to suggestive decreased risk for cancer at several sites, as defi ned by the AICR/
WCRF (ACS  2012 ).  
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    Vegetarian Diets 

 Vegetables and fruits have been shown to reduce the risk for cancers of the lung, 
pharynx, mouth, larynx, nasopharynx, esophagus, stomach, pancreas, colon, and 
rectum. As noted earlier, an easy visual measurement to design a meal is to fi ll two- 
thirds of the plate with these plant-based foods. However, some diet restrictions 
may increase risks for nutritional defi ciencies or imbalance. Through the life cycle 
we all have different age- and sex-specifi c macronutrient and micronutrient demands 
to maintain general health. Micronutrients such as vitamin B12, zinc, iron, and cal-
cium may not be present in doses to manage the body’s individual requirements if 
products such as milk, eggs, and all animal products are not a part of the strict veg-
etarian diet pattern. However, it is still possible to achieve the recommended daily 
allowances for macronutrients and micronutrients with appropriate attention to the 
design of the diet. Supplementation may also be appropriate if whole food intake 
chronically produces insuffi cient levels of a micronutrient (ACS  2012 ).  

    Supplements 

 It is usually not necessary to consume additional vitamins, minerals, or antioxi-
dants. However, supplementation may be indicated for certain cancer survivors; for 
example, calcium and vitamin D supplementation is used to maintain bone health in 
breast cancer survivors. In this population, osteopenia or osteoporosis often occurs 
as a side effect of chemoprevention when individuals are unable to consume ade-
quate amounts of calcium or vitamin D in their diets. When possible, it is best to 
choose whole foods, with an emphasis on a colorful variety of plant-based menu 
selections, to obtain the recommended amount of nutrients. Some research has 
found that consuming single vitamins, minerals, or antioxidants in supplement form 
does not have the same health benefi t as eating the whole food. 

 Vitamin D was recently evaluated by the Institute of Medicine’s Food and 
Nutrition Board (Institute of Medicine  2010 ). The board proposed new reference 
ranges for vitamin D and detailed the health benefi ts of vitamin D and calcium in 
promoting bone matrix management. However, the research was inconclusive with 
regard to the role of vitamin D and calcium in cancer prevention. The new recom-
mendations for vitamin D included a recommended dietary allowance of 600 
International Units per day for most individuals and 800 International Units for 
those older than 70 years, and a new upper level of 4,000 International Units per 
day. The recommendations for calcium remained the same for those aged 
19–50 years (recommended allowance of 1,000 mg/day; upper level 2,500 mg/day) 
and for men aged 51–70 years (1,000 mg/day; upper level 2,000 mg/day), but 
changed for women aged 51–70 years (1,200 mg/day; upper level 2,000 mg/day). 
For men and women older than 70 years, the recommendation remains at 1,200 mg/
day (upper level 2,000 mg/day). The USDA’s Food and Nutrition Information 
Center has an online tool for health care professionals to calculate daily dietary 
reference intakes (USDA, Interactive DRI  2013 ).  
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    Soyfoods and Breast Cancer Survivors 

 Despite recent controversy regarding the protective or harmful properties of phy-
toestrogens in soy, the 2012 ACS guidelines for breast cancer survivors state that 
“current evidence suggests no adverse effects on recurrence or survival from 
consuming soy and soy foods, and there is the potential for these foods to exert a 
positive synergistic effect with tamoxifen” (Rock et al.  2012 ). When choosing a 
soy product, aim to include the following: tofu, edamame, soy milk, miso, or 
tempeh. Soy is a complete protein and is an excellent option for a meatless meal. 
A serving of soy is as follows: one cup of soy milk, one-half cup of soy beans, 
one-third cup or 1 oz of soy nuts, one-half cup of edamame, or one-third cup 
(one-fourth of a block) of tofu (AICR  2012 ). Research remains inconclusive 
regarding appropriate intake levels of soy protein powders, textured vegetable 
proteins derived from soy, or supplemental soy protein in terms of cancer risk 
reduction (ACS  2012 ).   

    Eating a Rainbow 

 Adding an array of color to the diet provides a variety of phytochemicals and 
nutrients. Table  17.3  shows just a few examples of phytochemicals, organized by 
color.

   Building two-thirds of the plate at a meal to contain plant-based foods is one 
method to support survivors in applying the cancer prevention recommendations 
relating to food intake. Another method is building off the ACS recommendation of 
consuming at least two and one-half cups of vegetables and fruits every day, with an 
emphasis on eating more vegetables than fruits. The USDA website (USDA, Choose 
my plate  2013 ) is a resource consumers may use for tracking cup-to-cup equivalents 
consumed.  

   Table 17.3    Phytochemicals found in foods of various colors   

 Color group  Foods  Phytochemical 

 Red  Tomatoes, watermelon, pink grapefruit  Lycopene 
 Red/purple  Grapes, eggplant, plums, blueberries  Anthocyanins 
 Orange  Sweet potatoes, carrots, apricots, mangos  Beta carotene 
 Orange/yellow  Nectarines, oranges, pineapples  Beta-cryptothanxin 
 Yellow/green  Spinach, avocados, corn  Lutein 
 Green  Broccoli, caulifl ower, Brussels sprouts  Indole 
 White/green  Garlic, onions, celery, pears  Quercetin 
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    Better Attitudes about Eating 

 Today’s fast-paced culture often challenges mindful food attitudes and behaviors. 
Although we do gain energy and enjoyment from what we eat, we must remember 
that all foods infl uence the body. Encourage individuals to adopt the following food 
attitudes and behaviors:

•     Pay attention to physiologic signs of hunger and satiety . Allow the body to 
guide decisions about when and how much to eat, rather than being swayed by 
advertisements, emotional hunger, or a busy schedule.  

•    Choose a colorful variety of plant foods . View meal times as opportunities to 
fi ll the body with disease-fi ghting and health-promoting foods. Aim for two- 
thirds of the meal or snack to come from a plant source, such as vegetables, 
fruits, beans, nuts, and whole grains.  

•    Savor foods . Eating slowly will increase the enjoyment of foods and help pre-
vent overeating.  

•    Focus on the meal . Avoid eating while driving or performing other activities 
because this may increase intake of high-calorie, low-nutrient dense food choices 
and lead to overeating.     

    Future 

 In the future, new research in the area of nutrigenomics, the effect of nutrients on 
genes, and nutrigenetics, the effect of genes on nutrients, may help to explain vary-
ing results among individuals from the same nutrition research protocols. Dr. John 
Milner coined these terms when he was Chief of the Nutritional Science Research 
Group in the Division of Cancer Prevention of the National Cancer Institute. 
Learning about single-nucleotide polymorphisms in specifi c genotypes and how 
they affect metabolism and absorption will help health professionals gain insight 
into which individuals may need increased or decreased amounts of specifi c nutri-
ents. Dr. Milner has mentioned the example of how polymorphisms in certain geno-
types lead to different responses to calcium and vitamin D in terms of colon cancer 
risk reduction, which raises many questions:

•    Will there always be a need for general nutrition guidelines or will we do away 
with them and have genotype-based intervention?  

•   Will this change behavior? Will providing an individual with specifi c genetic profi le 
information enhance that individual’s motivation to make changes in lifestyle and 
dietary patterns if there is a need for making the change, or will the individual view 
the information from a fatalist perspective, negating any attempt to change behavior?  

•   How will this research be used for health policies?     
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    Take-Home Message 

 Regarding weight management, research states that overweight and obese 
 individuals experience health benefi ts by reducing their body weight by 5–10%. 
Consequently, weight reduction should be the primary focus when treating patients 
at risk for overweight or obesity associated with increased fat weight. ACS guide-
lines state that “for survivors who are severely obese and have more pressing health 
issues, more structured weight loss programs or pharmacologic or surgical means 
may be indicated” (Rock et al.  2012 ). An interdisciplinary approach to weight man-
agement provides survivors with the opportunity to rethink health in terms of their 
diet and lifestyle patterns. By working with dietitians, exercise physiologists, coun-
selors, and other ancillary health care providers, survivors can identify barriers for 
change and develop personal goals for disease prevention. 

 Key Practice Points 

•     With its work with the World Cancer Research Fund; more than 7,000 
research articles relating to nutrition, food, and physical activity for cancer 
risk reduction; and the Continuous Update Project, the AICR serves as the 
most comprehensive review in the fi eld of cancer and nutrition/physical 
activity. AICR’s evidenced- based research helps practitioners provide the 
most up-to-date recommendations and guidelines in this fi eld.  

•   Overweight and obesity may increase the risk of cancer and overall mortal-
ity; consequently, the ACS advocates for survivors, patients, and clients to 
achieve a healthy body weight, with an initial goal of 5–10% weight reduc-
tion from current overweight/obese status. BMI and waist circumference 
are two noninvasive assessment tools providers may use to set tangible 
benchmarks for clients to accomplish.  

•   A plant-based diet that includes at least 2.5 cups of vegetables and fruits in 
addition to fi brous whole grains and legumes will make nutrients and phy-
tochemicals available to the body for disease prevention and may reduce 
the risk of cancer at numerous sites, including the mouth, pharynx, larynx, 
esophagus, stomach, lung, pancreas, and prostate.  

•   Red meat consumption is associated with a convincing increased risk for 
colon cancer; consequently, AICR advocates for consumers to limit intake 
to 18 oz or less weekly.  

•   Cancer organizations advise abstinence from alcohol; however, should one 
drink alcohol, one should do so in moderation (no more than two servings 
per day for men and one serving per day for women).  

•   Consuming dietary supplements is typically not necessary; however, side 
effects from cancer treatment and chemoprevention therapy may require 

S. Scroggs and C. McKindley



297

        Suggested Readings 

     American Cancer Society (ACS). ACS guidelines on nutrition and physical activity for cancer 
prevention.   http://www.cancer.org/healthy/eathealthygetactive/acsguidelinesonnutritionphysical
activityforcancerprevention/index    . Published January 2012. Accessed April 12, 2013.  

   American Institute for Cancer Research (AICR). Soy.   http://www.aicr.org/foods-that-fi ght-cancer/
soy.html#intro    . Updated December 4, 2012. Accessed April 12, 2013.  

      American Institute for Cancer Research/World Cancer Research Fund (AICR/WCRF). Food, 
nutrition, physical activity, and the prevention of cancer: a global perspective. Second expert 
report.   http://www.dietandcancerreport.org/expert_report/report_contents/index.php    . Updated 
June 2006. Accessed April 12, 2013.  

   American Society of Clinical Oncology. Late Effects.   http://www.cancer.net/survivorship/
late-effects        . Accessed April 12, 2013.  

   Centers for Disease Control and Prevention. Body mass index.   http://www.cdc.gov/healthyweight/
assessing/bmi    . Updated September 13, 2011. Accessed April 12, 2013.  

   Institute of Medicine. Dietary reference intakes for calcium and vitamin D.   www.iom.edu/
vitamind    . Published November 30, 2010. Accessed April 12, 2013.  

   Kushner RF, Kushner N, Blatner DJ. Counseling overweight adults: the lifestyle patterns approach 
and toolkit. Chicago: American Diatetic Association; 2009.  

    Marcelous DG. Medical Toxicology of Natural Substances. New York: John Wiley & Sons; 2008.  
   National Cancer Institute. Follow-up care after cancer treatment.   http://www.cancer.gov/

cancertopics/factsheet/Therapy/followup    . Accessed April 12, 2013.  
      Rock CL, Doyle C, Demark-Wahnefried W, et al. Nutrition and physical activity guidelines for 

cancer survivors.  CA Cancer J Clin  2012;62(4):242–274.  
    Smith JS, Ameri F, Gadgil P. Effect of marinades on the formation of heterocyclic amines in grilled 

beef and steaks.  J Food Sci  2008;73(6)T100–T105.  
   United States Department of Agriculture (USDA). Choose my plate.   http://www.choosemyplate.

gov/    . Accessed April 12, 2013.  
   United States Department of Agriculture (USDA). Interactive DRI for healthcare professionals. 

  http://fnic.nal.usda.gov/fnic/interactiveDRI/    . Accessed April 12, 2013.  
   United States Department of Agriculture (USDA). Livestock and poultry: world markets and trade. 

  http://www.fas.usda.gov/dlp/circular/2011/livestock_poultry.pdf    . Published April 2011. 
Accessed April 12, 2013.  

   United States Department of Agriculture (USDA) Agricultural Marketing Service. National
 Organic Program.   http://www.ams.usda.gov/AMSv1.0/ams.fetchTemplateData.do?template=
TemplateC&navID=NationalOrganicProgram&leftNav=NationalOrganicProgram&page=
NOPConsumers&description=Consumers&acct=nopgeninfo    . Updated October 17, 2012. Accessed 
April 12, 2013.    

specifi c nutrient supplementation. Nutrition analysis and understanding of 
therapy provided to the survivor may determine the specifi c dietary supple-
ment needs of the patient.  

•   Survivors’ personalized health plans may be enhanced when they work 
with the physician as well as with other allied health professionals (e.g., 
counselors, dietitians, exercise physiologists, occupational therapists). 
The expertise of the allied health professionals will allow the survivor and 
the physician to focus on primary medical care.    
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         Chapter Overview   Signifi cant improvements in early detection and advances in 
cancer treatment in the past few decades have resulted in increasing numbers of cancer 
survivors. Given the major improvements in survival rates and durations, identifi cation 
and characterization of the late sequelae of cancer and its treatment have become 
critical.   It is well known that cancer survivors are at risk for recurrence of the primary 
cancer. The risk of developing a second primary cancer (SPC) is also increased. In view 
of the increasing number of cancer survivors, the development of SPCs has emerged as 
a signifi cant problem that can affect quality of life and long-term survival. In addition 
to recurrence of the primary cancer, the diagnosis of a new cancer represents one of the 
most serious events experienced by cancer survivors.   Interest in this area has increased 
owing to the potential for reducing the risk for SPCs through an understanding of 
genetic predispositions; lifestyle, behavioral, and environmental factors; and treatment-
related effects that infl uence the development of SPCs. An understanding of the risks 
for SPCs can guide risk reduction strategies and cancer screening recommendations, 
with the goal of preventing SPCs or providing early detection and intervention.  
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    Introduction 

 Survival from cancer has improved dramatically as a result of the early detection of 
cancer and advances in cancer treatment. As of 2007, about 12 million people in the 
United States were living with cancer. As the number of cancer survivors, as well as 
the duration of cancer survivorship, has increased, the incidence of second primary 
cancers (SPCs) has also increased. Accordingly, 1 in 6 cancer incidents (16%) 
reported to the National Cancer Institute’s Surveillance, Epidemiology, and End 
Results (SEER) program is a SPC, making SPCs an important area of concern for 
patients and their physicians (Ries et al.  2006 ). Cancer survivors have approxi-
mately twice the probability of developing a new primary cancer compared with 
cancer-free individuals of the same age and risk (Krueger et al.  2008 ). In fact, 
excluding non-melanoma skin cancer, SPCs are now the fi fth most common cate-
gory of malignancy, behind lung, colorectal, breast, and prostate cancer (Rheingold 
et al.  2000 ). 

 It is important to recognize that SPCs are a by-product of medical success. 
If patients do not survive the primary cancer, they are not at risk for a SPC. In some 
patients, the prognosis is so poor with the primary cancer that there is little oppor-
tunity for the development of a SPC. As treatments improve, our understanding of 
the incidence of SPCs in patients with primary cancers that have a poor prognosis 
will naturally increase.  

    Defi nition of Second Primary Cancer 

 A seemingly straightforward defi nition of SPC is a new primary cancer in a person 
with a history of cancer. However, upon consideration, this defi nition is signifi -
cantly more simplistic than originally realized, and it raises a number of questions. 
For example, are contralateral tumors in paired organs (e.g., breast, kidney) consid-
ered SPCs? What about second tumors within the same fi eld (e.g., head and neck, 
colon)? 

 New malignancies that occur in the same site or organ as the primary cancer have 
been shown to account for 13.2% of the SPCs occurring among patients surviving 
2 months or more; new tumors in the female breast (7.2%), colon (2%), and lung 
(1.8%) and melanoma of the skin (0.9%) made up most of these cases (Fraumeni 
et al.  2006 ). An additional 3.8% of SPCs originated in neighboring tissues or organs 
(e.g., within the head and neck, colorectum, or lower urinary tract), a result of a 
“fi eld cancerization” process whereby carcinogenic exposures and susceptibility 
states contribute to multicentric tumors (Fraumeni et al.  2006 ). Molecular studies of 
some of these cancers indicated that multicentric involvement may actually result 
from the spread and implantation of a single clone of mutated cells and may involve 
effects of carcinogenic exposures or genetic factors over areas of tissue or organs. 
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The oral cavity and pharynx site seems to be associated with the highest risk of 
multicentric tumors; ratios of observed SPCs in survivors to expected cancers in the 
general population (O/E ratios) at this site were 29.5 in women and 11.5 in men 
(Fraumeni et al.  2006 ). 

 However, 83% of SPCs reported in the SEER database arose in separate or inde-
pendent organ systems (Fraumeni et al.  2006 ; Fig.  18.1 ). This constellation of can-
cers presents unique opportunities for primary prevention and may require the 
implementation of earlier or additional cancer screenings in cancer survivors to 
ensure early detection of disease outside of the primary cancer site. It is not uncom-
mon for monitoring in cancer survivors to be focused on the site of the fi rst primary 
cancer. The intent of this chapter is to identify cancer risks beyond the site of the 
fi rst primary cancer. These risks may be related to the fi rst primary cancer or inde-
pendent of it, based solely on the aging of the survivor population. These risks pre-
sent a unique opportunity to counsel survivors regarding risk reduction and screening 
strategies.

   For the purposes of this chapter, the term SPCs refers to neoplasms that arise 
independently in a new site or tissue at least 2 months after the primary cancer is 
diagnosed (Krueger et al.  2008 ).  

13.2% same tissue as
first primary

3.8% in neighboring
tissues, “field effect”

83% separate organs

  Fig. 18.1    Location of second primary cancers (based on data from Fraumeni et al.  2006 )       
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    Incidence Patterns 

 The risks for SPCs vary by site of primary cancer, age at diagnosis, sex, and 
race. Analysis of large cancer registries has consistently revealed that the over-
all O/E ratio for SPCs is approximately 2.0 (Krueger et al.  2008 ). In some 
patient populations, research has demonstrated no increased risk for SPCs at all 
(e.g., among patients with prostate cancer). However, dramatically increased 
risks for SPCs have been reported in other patient populations (the O/E ratio is 
~16 for tongue cancer after laryngeal cancer, ~34 for cancer of the small intes-
tine after colorectal cancer, and ~14 for vaginal cancer after cervical cancer; 
Krueger et al.  2008 ). It is important to identify specifi c populations that are at 
increased risk for SPCs and require more intensive risk management and 
 screening for SPCs. 

 Striking differences in the incidence of SPCs have been observed by age at diag-
nosis of the primary cancer; the risk for SPCs among survivors of childhood cancer 
(i.e., those diagnosed with a primary cancer between the ages of 0 and 17 years) is 
more than six times higher than in the general population (O/E = 6.13; Table  18.1 ). 
An age effect is further illustrated by the 2- to 3-fold increased risks for SPCs among 
patients diagnosed with the primary cancer as young adults (ages 18–39 years) 
compared with the 1.2- to 1.6-fold increased risks among those diagnosed at ages 
40–59 years. In contrast, the observed number of SPCs is lower than expected 
among survivors whose primary cancer was diagnosed at age ≥80 years (O/E = 0.92). 
This is likely due to competing risks from comorbid conditions and shortened life 
expectancy in this population (Fraumeni et al.  2006 ).

   Overall, women have a slightly higher risk of developing SPCs than men 
(O/E = 1.17 vs 1.11). This difference is likely due to the increased risk of developing 
a SPC in the breast and gynecologic organs among women, as well as the longer life 
expectancy of female cancer survivors (Krueger et al.  2008 ; Altekruse et al.  2010 ). 

  Table 18.1    Risk of 
developing a second primary 
cancer by age at diagnosis of 
primary cancer 
(n = 2,036,597)  

 Age at diagnosis of primary cancer  O/E ratio a  

 All ages  1.14 
 0–17 years  6.13 
 18–29 years  2.92 
 30–39 years  2.37 
 40–49 years  1.61 
 50–59 years  1.27 
 60–69 years  1.13 
 70–79 years  1.02 
 80–115 years  0.92 

  Adapted from Surveillance, Epidemiology, and End Results 
data, 1973–2000 (Curtis et al.  2006 ), for   patients who sur-
vived at least 2 months after diagnosis of primary cancer 
between 1973 and 2000 
  a Ratio of observed subsequent primary cancers in survivors 
to expected primary cancers in the general population  
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However, the risk for SPCs in men consistently exceeded the risk for SPCs in women 
among patients whose primary cancer was diagnosed before the age of 60 years. 

 For all ages combined, black cancer survivors had a higher risk of developing a 
SPC than white cancer survivors (O/E = 1.13; Fraumeni et al.  2006 ).  

    Mechanisms 

 Although a certain fraction of SPCs in cancer survivors would be expected to 
develop at the same rate as primary cancers in the general population, the patterns 
of increased risk in cancer survivors are suffi ciently distinctive to suggest that pri-
mary cancers and SPCs may share the same risk factors, or that cancer therapies 
may have potentially carcinogenic effects. Insights into carcinogenic pathways of 
SPCs can guide the approach to cancer screening and prevention among cancer 
survivors to reduce their risk for SPCs. 

 Three carcinogenic pathways have been outlined for SPCs (Krueger et al.  2008 ; 
Table  18.2 ):

     1.    Genetic factors involved in both the primary cancer and the SPC.   
   2.    Lifestyle, behavioral, or environmental factors involved in both the primary can-

cer and the SPC.   
   3.    Treatment-related (radiation therapy, chemotherapy, or hormonal therapy) 

effects from the primary cancer (essentially an iatrogenic effect).    

  Elevated risks for SPCs in cancer survivors may also be the result of closer follow-
 up by health care providers (i.e., overdiagnosis). In addition, cancer survivors are not 
immune to age-related cancer risks (e.g., for breast, prostate, or colorectal cancer). 
These cancer risks need to be considered along with the risks for SPCs identifi ed above. 

    Genetic Predisposition 

 A number of well-described clinical genetic syndromes that are unique clinical enti-
ties predispose patients to SPCs. For example, the increased risk for cancers of the 
uterus, ovary, bile ducts, stomach, pancreas, and brain, as well as leukemia and 

   Table 18.2    Carcinogenic pathways of second primary cancers   

 Carcinogenic pathway  Examples 

 Genetic predisposition  Lynch syndrome, BRCA, Li Fraumeni syndrome, Cowden 
syndrome, and others 

 Lifestyle, behavioral, or 
environmental factors 

 Tobacco or alcohol consumption, obesity (poor diet and lack of 
exercise), sun exposure, infections (e.g., human papillomavirus, 
hepatitis B and C, human immunodefi ciency virus,  Helicobactor 
pylori ) 

 Treatment-related effects  Radiation therapy, chemotherapy, hormonal therapy (e.g., 
tamoxifen) 
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lymphoma, following early-onset colon cancer suggests that the inherited mismatch 
repair genes causing the Lynch syndrome are also involved in the development of 
these SPCs (Lindor et al.  2008 ). Among young, premenopausal women with breast 
cancer, the remarkably high risks of contralateral breast and ovarian cancer are con-
sistent with heritable syndromes associated with germline mutations of BRCA1/2, 
and the occurrence of breast cancer, sarcomas, and certain other cancers in children 
and young adults may refl ect Li-Fraumeni syndrome, which is related mainly to 
germline mutations of p53 (Lindor et al.  2008 ).  

    Lifestyle, Behavioral, or Environmental Factors 

 Certain risk factors associated with the development of a primary cancer often play 
a role in the development of a SPC. 

 Tobacco and alcohol are major causes of cancer in the general population and also 
appear to account for a sizable proportion of the SPCs that occur in cancer survivors. 
Cancers associated with tobacco and alcohol use include cancers of the oropharynx, 
larynx, lung/bronchus, esophagus, bladder, renal ureter, pancreas, cervix, and stom-
ach. Survivors with a history of one of these cancers and a history of tobacco or 
alcohol use are at increased risk of developing one of these cancers as a SPC. 

 Obesity has been linked to a number of cancers in the general population (endo-
metrial, colon, esophageal, renal, pancreatic, and postmenopausal breast cancer) 
and is presumed to be a risk factor for SPCs as well. The relationship between SPCs 
and diet and physical inactivity is less clearly defi ned, but diet and physical inactiv-
ity clearly can be variables in obesity management. Reproductive factors may 
 contribute to hormone-dependent cancers such as breast and uterine cancers. 

 There is a growing awareness that certain infectious agents (e.g., human papil-
lomavirus [HPV], human immunodefi ciency virus, human herpesvirus 8, Epstein- 
Barr virus, hepatitis B and C,  Helicobactor pylori ) may contribute to certain 
combinations of tumors. For example, individuals with one HPV-related cancer 
appear to be at risk for an HPV-related SPC (e.g., genital, anal, or oral cancers; 
Hisada and Rabkin  2005 ).  

    Treatment-Related Effects 

 SPCs can be attributable to the late effects of cancer therapy. One factor to be con-
sidered is the elapsed time between the completion of treatment for the primary 
cancer and the diagnosis of the SPC. Because carcinogenesis takes time, a SPC 
cannot be reasonably attributed to the treatment for the primary cancer if the interval 
was too short for the SPC to develop. 

 Treatment-related effects appear to be age-related. Cancer therapy has not been 
associated with a signifi cant increase in risk for SPCs in adults. In contrast, children 
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and young adults seem to be especially prone to the carcinogenic effects of intensive 
chemoradiation (Fraumeni et al.  2006 ). 

    Ionizing Radiation 

 Children and young adults are at increased risk for SPCs related to prior radiation 
therapy (Fraumeni et al.  2006 ). These risks begin to increase 10 years after radiation 
exposure, in keeping with the long latency typically observed with radiogenic solid 
tumors (Meadows et al.  1985 ). Elevated risks for breast, lung, and other cancers are 
especially pronounced among patients who underwent radiation therapy for 
Hodgkin lymphoma: the risk for breast cancer is approximately 3 times higher in 
young women who received radiation doses to the breast region, and the risk for 
lung cancer is approximately 6 times higher in both young men and young women, 
increasing with the dose of radiation received (Travis et al.  2002 ,  2003 ). 

 Although radiogenic cancers are uncommon following most adult-onset malig-
nancies, increased risks for lung and esophageal cancer, as well as sarcomas, have 
been observed among adults who underwent radiation therapy for breast cancer 
(Curtis et al.  2006 ). Elevated risks have also been noted for acute leukemia and for 
solid tumors in heavily irradiated organs after pelvic radiation therapy for cervical 
or uterine cancer (Krueger et al.  2008 ). 

 Typically, SPCs occur within or at the margin of the irradiated fi eld. Bone and 
soft tissue sarcomas are the most common SPCs following radiation therapy, but 
skin, brain, thyroid, and breast cancer can also occur. The risk is higher if the radia-
tion exposure occurred during a period of rapid growth of the tissue, such as radia-
tion therapy for a bone sarcoma during adolescence or for breast cancer during the 
second or third decade of life (Rheingold et al.  2009 ). 

 Certain factors may increase the carcinogenic effects of radiation. For example, 
smoking may act in a synergistic fashion with radiation, increasing the risk of lung 
cancer. This emphasizes the importance of primary prevention strategies such as 
smoking cessation (Rheingold et al.  2009 ).  

    Chemotherapy 

 Leukemia is the most common SPC following chemotherapy (Fraumeni et al.  2006 ). 
Although treatment-related acute myelogenous leukemia and myelodysplastic syn-
drome are the best-established types of chemotherapy-related SPCs, acute lympho-
blastic leukemia and chronic myelogenous leukemia have also been reported. 
Chemotherapy-induced myeloid leukemias are relatively resistant to subsequent 
therapy (Neugut et al.  1990 ). 

 Treatment with alkylating agents (cyclophosphamide, ifosfamide, cisplatin, car-
boplatin, chlorambucil, busulfan, melphalan, nitrogen mustard, and procarbazine) 
increases the risk of developing leukemia almost 5-fold, and the risk increases 
almost 24-fold in patients receiving the highest doses (Tucker et al.  1987 ). Following 
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treatment with alkylating agents, the risk for leukemia begins to increase at 
1–2 years, peaks at 5–10 years, and then decreases (Travis  2006 ). Alkylating agents 
may potentiate the risk for secondary bone cancers when used with radiation ther-
apy (Tucker et al.  1987 ). 

 Hormonal agents may also increase the risk of developing a secondary cancer. 
Among patients with breast cancer, treatment with tamoxifen has been associated 
with a 2-fold increase in the risk for uterine cancer, including rare tumors of the 
mixed Müllerian type (Fisher et al.  1994 ).    

    Management 

 As more cancer survivors have emerged, SPCs have been identifi ed as a signifi cant 
problem that can limit long-term survival and quality of life. However, it is not 
uncommon for oncologists and primary care physicians to become focused on sur-
veillance for the primary cancer, neglecting risks for cancers at other sites (Earle 
and Neville  2004 ). Efforts to quantify and characterize the risks for SPCs related to 
the primary cancer have important implications for risk counseling, as well as risk 
reduction and screening recommendations. In addition, routine cancer screenings 
should be maintained because cancer survivors are not immune to the cancers com-
monly seen in the aging population. 

 A 3-point prevention strategy for cancer survivors at risk for SPCs has been out-
lined (Krueger et al.  2008 ):

    1.    Opt for the least carcinogenic therapeutic agents or regimens available.   
   2.    Encourage patients to modify potential risk factors that have a behavioral 

component.   
   3.    Maintain appropriate screening for SPCs to allow for early detection and 

treatment.    

     Minimizing Therapy-Related Risks 

 An improved understanding of therapy-related SPCs can inform modifi cations in 
regimens to minimize cytotoxic treatment exposure. When a SPC is an unfortunate 
by-product of the successful treatment of the primary cancer, it is important to look 
for safer cures in the future. Modifi cation or reduction of existing regimens that 
have established effi cacy, however, should not be conducted outside the setting of 
clinical trials. It may be diffi cult to moderate treatment for (and side effects related 
to) the primary cancer without decreasing the chance of cure. Moreover, it is impor-
tant to keep in mind that treatment-related SPCs, although serious sequelae, do not 
occur unless patients survive the primary cancer. Thus, the survival benefi ts pro-
vided by many cancer treatments greatly outweigh the risks of developing SPCs. 
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 Advances have been made in cancer treatments that minimize or eliminate the 
risk for SPCs. For example, lower radiation doses are administered to more targeted 
radiation fi elds, minimizing the exposure of regional organs to the radiation. 
Treatment with aromatase inhibitors, which do not increase the risk for uterine can-
cer as tamoxifen does, is now the standard hormonal therapy for postmenopausal 
women with invasive breast cancer.  

    Risk Reduction Through Lifestyle and Behavioral Changes 

 Preventive approaches that may decrease the risk for SPCs should be strongly 
advised. Survivors should be encouraged to implement practices consistent with a 
healthy lifestyle. More than 50% of deaths seen in a primary care practice can be 
prevented by tobacco avoidance or cessation, a healthy diet, limited alcohol intake, 
exercise, and avoidance of obesity. Presumably, the same factors apply to prevent-
ing some types of SPCs. A reduced risk for SPCs has been observed among survi-
vors who changed their high-risk behaviors, most notably among those who ceased 
smoking and consuming alcohol.  

    Maintaining Appropriate Cancer Screening 

 The optimal screening strategies to reduce mortality from SPCs, including which 
screening modalities to use, age to initiate screening, and screening frequency, 
remain to be defi ned for most tumor sites. The goal is to detect any new cancer at an 
early stage when effective treatment is most possible. Sometimes, as in the case of 
pediatric cancer survivors, screening for SPCs needs to be maintained for decades. 
For example, young women exposed to thoracic radiation in their teens or 20s are 
recommended to begin breast cancer screening at age 25 years or 8–10 years after 
radiation exposure, whichever is later. This screening includes an annual breast 
MRI in additional to an annual mammogram, often done on a staggered schedule so 
that screening is performed every 6 months in this high-risk population (Bevers 
et al.  2009 ). 

 It is important to recognize that although cancer survivors have an increased risk 
for SPCs related to their primary cancer, they also have the same risks as the general 
population for other cancers. These risks are commonly related to aging and may be 
related to risks not associated with the primary cancer. For this reason, it is impor-
tant to include routine cancer screening in the follow-up of cancer survivors. Women 
who have survived cancer should at least have routine breast, cervical, and colorec-
tal cancer screening, using age- and risk-based guidelines. Men should undergo 
routine colorectal cancer screening and be counseled regarding the risks and bene-
fi ts of prostate cancer screening.   
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    Conclusion 

 Continued advances in early detection and cancer treatments have led to marked 
improvements in cure rates over the past 30 years. Although cancer survivors are at 
increased risk for recurrence of the primary cancer, they are also at increased risk 
for SPCs. SPCs have become an increasingly important concern in oncology over 
the past few decades. 

 Increased risks for SPCs related to the primary cancer can be a result of common 
risks, whether genetic or environmental, as well as treatment for the primary cancer. 
The evolving patterns of SPCs have important implications for patient counseling 
and recommendations for behavioral changes, prevention strategies, and cancer 
screening. Clearly, predictors of SPCs and more sensitive and specifi c screening 
strategies are needed. 

 Although cancer survivors may have an increased risk for SPCs related to their 
primary cancer, it is important to remember that they are also at risk for cancers seen 
in the general population, owing to age or risks unrelated to their primary cancer. 
Individuals should be educated about healthy lifestyle recommendations, and if effi -
cacious screening methods (e.g., mammography, Pap smear and HPV testing, colo-
noscopy, and possibly prostate cancer screening) are available, this screening should 
be included in routine patient follow-up. 

 It is hard to quantify the psychological impact of developing a SPC after surviv-
ing the emotional experience of the primary cancer. Clearly, any effort that can 
minimize the development of a SPC is a worthwhile endeavor.       

 Key Practice Points 

•     SPCs are the fi fth most commonly occurring cancers (excluding non- 
melanoma skin cancers).  

•   Risks for SPCs vary with the site of the primary cancer, age at diagnosis of 
the primary cancer (risks decrease with age), sex (women are at increased 
risk), and race (black patients are at increased risk).  

•   Three primary carcinogenic pathways have been identifi ed: genetic predis-
position; lifestyle, behavioral, or environmental factors; and treatment-
related (radiation therapy, chemotherapy, or hormonal therapy) effects 
from the primary cancer (essentially an iatrogenic effect).  

•   Insights into carcinogenic pathways of SPCs can guide the approach to 
cancer surveillance and prevention among cancer survivors to reduce their 
risk of developing a SPC. Patients should be encouraged to modify poten-
tial risk factors that have a behavioral component. In addition, appropriate 
screening for SPCs should be maintained to allow for early detection and 
treatment, and the least carcinogenic therapeutic agents or regimens avail-
able should be used.    
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    Screening Algorithms 

 These cancer screening algorithms have been specifi cally developed for MD 
Anderson using a multidisciplinary approach and taking into consideration circum-
stances particular to MD Anderson, including the following: MD Anderson’s spe-
cifi c patient population, MD Anderson’s services and structure, and MD Anderson’s 
clinical information. These algorithms are provided for informational purposes only 
and are not intended to replace the independent medical or professional judgment of 
physicians or other health care providers. Moreover, these algorithms should not be 
used to treat pregnant women.
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   Part IV 
   Long-Term and Late Effects        



325L.E. Foxhall, M.A. Rodriguez (eds.), Advances in Cancer Survivorship Management, 
MD Anderson Cancer Care Series, DOI 10.1007/978-1-4939-0986-5_19,
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         Chapter Overview   Modern therapies for cancer are allowing increasing numbers 
of patients to enjoy long-term remission or cure of their disease. Unfortunately, the 
very modalities that help achieve these results cause injury to tissues or organs; 
these injuries may not be transient and may persist for the duration of survivorship. 
The heart, as a post- mitotic organ, does not regenerate after injury, and therefore is 
especially vulnerable to the long-term effects of a variety of treatment strategies for 
cancer. Although the future holds promise that new initiatives will allow organ or 
tissue regeneration, at present we must maximize protection of the heart at the time 
of exposure and minimize sequential stresses that might add to the cardiac burden 
during the period  following the toxic injury. We now understand that cardiac injury 
may follow some forms of chemotherapy and biologic therapy as well as radiation 
therapy, and oncologists have learned to protect the heart to minimize the immediate 
damage. The burden of managing residual cardiac injury, however, migrates to the 
physician who provides care to cancer survivors, so that the late effects of treatment 
may be minimized. This chapter explores some of the strategies intended to improve 
quality of life for patients whose initial treatment for cancer resulted in cardiac 
injury.  

    Chapter 19   
 Cardiovascular Issues 

             Michael     S.     Ewer     
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    Introduction 

 The heart is a focus of considerable concern for cancer survivors. Therapeutic inter-
ventions that have the potential to be curative can also result in cardiac injury that 
may be progressive, debilitating, and sometimes fatal. Although primary malignan-
cies of the heart are unusual, and metastatic spread to cardiac tissue suggests 
advanced and often incurable disease, having a history of cardiac tumors is gener-
ally not of special concern during the period of survivorship. Cardiologists have 
learned to be proactive in minimizing the effects of cancer treatment. In addition, 
interventions most likely to result in cardiac injury have been identifi ed, as have the 
patient populations in which the risk of cardiac complications is increased. 

 Nevertheless, cardiac effects remain a major concern for cancer survivors. 
Physicians caring for cancer survivors are aware that many of the late cardiac prob-
lems associated with cancer treatment become apparent only after years or even 
decades following the initial injury. The younger a patient is at the time of initial 
diagnosis or treatment, the more likely late manifestations are to appear during the 
years of survival. In one retrospective study examining the incidence of congestive 
heart failure, myocardial infarction, pericardial disease, and valvular disease among 
adult survivors of childhood cancers, signifi cantly increased incidences of these 
complications (hazard ratios ranging from 4.8 to 6.3, and even higher hazard ratios 
when anthracyclines or radiation was used as part of the initial treatment) were 
found in cancer survivors compared with their siblings (Mulrooney et al.  2009 ). 
Additionally, another review focusing on adult survivors of childhood cancer who 
were treated with anthracyclines or radiation reported a signifi cant dose-related 
increase in late cardiovascular effects (Tukenova et al.  2010 ). 

 Therefore, it is not surprising that the organ most commonly screened for adverse 
effects in patients prior to, during, and following treatment for cancer is the heart. 
The heart forms the basis of most preoperative evaluations or evaluations performed 
prior to starting chemotherapy; evaluation of possible cardiac involvement is sought 
during the course of many forms of chemotherapy or radiation therapy that 
encroaches on cardiac structures. Ongoing cardiac surveillance is part of the long- 
term care program for many cancer survivors, especially those who underwent treat-
ment with anthracyclines, radiation, or a combination of both modalities. 

 At the present time, much of the effort devoted to cardiac screening or surveil-
lance is intended to quantify, prevent, and recognize treatment-induced contractile 
dysfunction, often the result of either a loss of myocytes or impairment of their 
function. However, it should be noted that conditions beyond contractile dysfunc-
tion are often observed in this group of patients. In addition to the late effects men-
tioned above, cardiac dysrhythmia and conduction abnormalities can occur. 
Furthermore, a broader spectrum of ischemic responses, heart valve abnormalities, 
and various pericardial syndromes including constriction may be observed. 

 In addition, damage associated with treatment for cancer may be diffi cult to 
detect. The heart has substantial reserves and an astounding ability to compensate 
for injury, even in the face of substantial injury and loss of individual myocytes. 
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This compensation may make the initial presentation of the injury subtle enough 
that the injury is undetectable or underestimated. In some cases of cardiac injury, 
the full extent of the damage becomes evident only months or years after treatment 
is completed, when compensatory strategies have been exhausted. Even with the 
introduction of biomarkers and recently developed cardiac ultrasound techniques 
intended to detect cardiac damage early, currently available tools may be unable to 
detect or fully estimate cardiac damage at early stages. 

 This chapter will examine the ways in which the heart is affected by both cancer 
and its treatment and will provide some guidance in managing, following up, and 
treating cancer survivors who may have sustained cardiac stress or damage while 
they had cancer or were undergoing treatment for cancer.  

    Chemotherapy and Biological Agents 

    Contractile Dysfunction Following Treatment 
with Anthracyclines or Other Type I Agents 

 Concerns regarding contractile dysfunction following some forms of chemotherapy 
came to the attention of clinicians after the introduction of anthracyclines in the 
1960s (Ritchie et al.  1970 ). Although the mechanisms of injury and the extent of the 
clinical spectrum of contractile dysfunction have, to a considerable degree, been 
elucidated, the problem of anthracycline-induced cardiotoxic effects remains one of 
considerable importance. Anthracyclines are now believed to damage the mitochon-
dria and membrane integrity of myocytes at the time of administration. When the 
injury exceeds the threshold of reversibility, myocyte death ensues. Anthracyclines, 
as well as other agents that destroy myocytes, have now been classifi ed as agents 
that cause  type I treatment - related cardiac dysfunction  (see Table  19.1 ). The cardio-
toxicity of these agents is related to the cumulative dose; thus type I agents have a 
limited lifetime allowable cumulative dose. Type I agents are also associated with 
characteristic structural changes involving cellular organelles.

   Loss of cardiac myocytes as a consequence of cardiotoxic chemotherapy with a 
type I agent affects all cancer survivors treated with such agents, regardless of the 
survivor’s age at the time of treatment, preexisting cardiac status, or posttreatment 
cardiac burdens. However, preexisting cardiac stresses may lower the threshold of 
reversibility, and ongoing cardiac damage may exacerbate the effects of cell loss in 
patients who are cured of their malignancy. Survivors of cancer who have been 
treated with type I agents have decreased cardiac reserves, augmenting the effects 
of subsequent cardiac stress or injury. 

 However, huge differences exist among patients treated with type I agents, lead-
ing to considerable diffi culty for clinicians in their attempts to estimate the degree 
of treatment-related injury. In addition, placing any given patient within a particular 
risk group may be problematic because preexisting cardiac status is not always 
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 easily determined, the degree of damage caused in a particular patient by any identi-
fi ed cumulative dose varies, and the ability of a particular patient to compensate for 
cardiac damage depends on many factors that cannot always be integrated into the 
risk estimate. Nevertheless, some principles are well established and can infl uence 
decisions regarding surveillance of these patients in the years and decades following 
their type I agent exposure. Table  19.2  describes some characteristics of patients 
who have received type I agents and are considered to have a high, intermediate, or 
low risk of treatment-related cardiac injury. This stratifi cation may help the physi-
cian caring for cancer survivors to estimate the need for surveillance, as well as 
avoid excessive cardiac follow-up that may have limited value.

   The goal of cardiac surveillance following cure or control of malignancy is to 
maximize preservation of cardiac function in the face of decreased cardiac reserve 

    Table 19.1    Type I and type II treatment-related cardiac dysfunction   

 Characteristic 

 Type I treatment-related cardiac 
dysfunction (example: 
doxorubicin) 

 Type II treatment-related 
cardiac dysfunction 
(example: trastuzumab) 

 Primary functional 
mechanism 

 Cell death  Cell dysfunction 

 Reversibility  Symptoms may respond favorably 
to treatment, but the underlying 
cell damage is largely 
permanent and irreversible 

 Reversibility established for 
several agents, although 
controversy still exists 

 Cardiac biopsy results  Typical changes  No typical changes 
 Need for long-term 

treatment when 
associated with 
cardiac failure 

 Yes  Uncertain, especially in 
instances of full 
reversibility 

 Need for long-term 
follow-up 

 Probably prudent  Uncertain 

    Table 19.2    Stratifi cation of risk for cardiac injury among patients who have received type I agents   

 Patient characteristics  Low risk  Intermediate risk  High risk 

 Cumulative dose of doxorubicin or 
equivalent 

 <300 mg/m 2   300–400 mg/m 2   >400 mg/m 2  

 Age at time of treatment  10–59 years  60–65 years  <10 or >65 years 
 Pretreatment cardiac ejection fraction  >55%  50–55%  <50% 
 Pretreatment conditions: hypertension 

not controlled or requiring 
more than 2 agents for control, 
hemodynamically signifi cant 
valvular disorders, 
cardiac irradiation 

 None  1 or 2 conditions  More than 2 
conditions 

 History of pretreatment 
cardiomyopathy of any cause 

 No  No  Yes 

 Obesity  No  Yes  Yes 
 Diabetes  No  Not insulin 

dependent 
 Insulin dependent 
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and ongoing or sequential cardiac insults. To do this successfully, we must reduce 
cardiac stress to the maximal degree possible while preserving quality of life. The 
benefi ts of lifestyle modifi cation may be under-recognized, but smoking cessation, 
achieving optimal body weight, and moderate exercise are general measures that, 
even in the absence of rigorous clinical studies to prove their specifi c benefi t for 
patients who have received anthracyclines, remain a prudent strategy that is almost 
certainly effective. Optimal management of systemic or pulmonary hypertension 
and diabetes is also crucial in this setting. 

 Recognition that subclinical decreases in cardiac reserve are important, as well 
as awareness that cardiac ultrasound parameters are suboptimal, is crucial for effec-
tive cardiac surveillance. Ejection fraction (EF), which remains the mainstay of 
posttreatment cardiac surveillance, is geared toward early detection of subclinical 
cardiac abnormalities. As the heart loses its ability to compensate for injury, EF may 
decrease; such a decrease may predate the detection of any cardiac symptoms. EF, 
however, is not specifi c for posttreatment declines and may change as a result of any 
number of altered physiologic or metabolic states, including changes in the blood 
carrying capacity of oxygen or altered adrenergic states, or as a side effect of certain 
medications. Although a decline in EF should not be ignored, a clinician treating a 
patient who is a cancer survivor must recognize the frequency with which fl uctua-
tions in EF occur that are unrelated to prior cancer treatment and integrate the infor-
mation from the functional test with other clinically available information. In some 
instances, confi rmation of the drop in EF by a repeat study or a complementary 
study using a different modality may be prudent. 

 During the period of survivorship, 2 considerations regarding surveillance are 
relevant in patients who were previously treated with a type I agent: how often the 
patient should undergo cardiac evaluation, and at what threshold intervention 
should be considered. In the absence of strong clinical data, and on the basis of the 
risk stratifi cation depicted in Table  19.2 , reasonable cardiac surveillance might 
include documenting any cardiac problems occurring since completion of treat-
ment, performing a physical examination, and estimating EF at 6 months after 
completion of treatment and yearly thereafter for those at high risk at the time of 
treatment, or 6 months after completion of treatment and every 2–3 years thereafter 
for those at intermediate or low risk. Intercurrent change in status should trigger 
additional evaluation. A confi rmed drop in EF of more than 15 percentage points or 
more than 10 percentage points to a level below 50% should be deemed clinically 
relevant and should trigger the consideration of intervention. Long-term prospec-
tive studies demonstrating the utility of this strategy are not available, but in their 
absence, a general clinical consensus suggests that early diagnosis and intervention 
are prudent (Ewer and Ewer  2010 ). 

 In the setting of cardiac dysfunction related to prior treatment with a type I agent, 
we generally treat with a beta-adrenergic blocker, angiotensin-converting enzyme 
inhibitor, or angiotensin receptor blocker. One study strongly suggested that the 
progression of damage could be mitigated through early use of  angiotensin- converting 
enzyme inhibitors and beta-adrenergic blockers (Cardinale et al.  2006 ). In refrac-
tory cases, spironolactone or judicious use of a loop diuretic may be considered. 
Standard dosing should be applied for all of these medications and long- term use is 
usually required.  
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    Myocardial Dysfunction Following Treatment 
with Type II Cardiotoxic Agents 

 Type II agents, as noted in Table  19.1 , cause decreased cardiac function through 
different mechanisms than those that cause cardiac dysfunction with type I agents; 
primary myocyte death is not characteristic of type II agent-related cardiac injury. 
Monoclonal antibodies and tyrosine kinase inhibitors fall within the category of 
type II agents. When myocyte death does occur, it may be related to previous use of 
a type I agent or to vulnerable cells experiencing oxidative stress. Interestingly, 
cardiac dysfunction following the use of several type II agents is largely reversible. 
Accumulating data suggest that long-term use of type II agents is safe, a fact that 
may alter the thresholds for routine surveillance in cancer survivors who were 
treated with these agents. 

 Cancer survivors who experience a mild transient decrease in EF after treatment 
with type II agents may not require specifi c cardiac treatment; however, those 
whose EF drops into the 40% range are usually treated, at least until the EF recovers 
to within the normal range. In contrast with patients who have experienced a car-
diac event following treatment with a type I agent, who often require lifelong treat-
ment for cardiac dysfunction, patients who experience transient decreases in EF 
following treatment with type II agents may not need lifelong treatment for cardiac 
dysfunction. The benefi t of long-term treatment with agents to reduce cardiac 
workload in these patients is unknown. On the basis of the assumption that cell loss 
is not part of the primary injury, and considering recent fi ndings from a clinical trial 
showing that patients treated with adjuvant trastuzumab survived up to 7 years 
without signifi cant late events, a less aggressive treatment approach may be justi-
fi ed in cases in which the patient’s EF has normalized following the use of a type II 
agent (Romond et al.  2012 ). 

 Cancer survivors who have received both type I and type II agents present a 
special dilemma; tests are currently not available to determine whether a subse-
quent event is the result of cell loss, which occurs with type I agents, or myocyte 
dysfunction, which occurs with type II agents. In such cases, thresholds for surveil-
lance and treatment should follow those suggested for patients who have received 
type I agents.  

    Concerns Beyond Myocardial Dysfunction Related 
to Chemotherapy or Biological Agents 

 Most other cardiac adverse effects related to chemotherapy are temporally related to 
the administration of the treatment and are not concerns that extend into the period of 
survivorship. Spasm-induced ischemia can occur with 5-fl uorouracil or capecitabine. 
Ischemia following the use of such agents is more common in patients with underly-
ing coronary disease, and a history of such events may be a useful clue that 
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surveillance for latent ischemia during survivorship is prudent. Similarly,  dysrhythmia 
during administration of chemotherapy may alert the clinician to a reduced threshold 
for ectopy, suggesting the need for increased levels of scrutiny. Valvular sequelae in 
patients who have received chemotherapy or biologically active agents do not usually 
occur; however, underlying hemodynamically signifi cant lesions should be followed 
during the period of survivorship because the timing of intervention may be more 
diffi cult to determine if the patient has reduced cardiac reserves. Although pericarditis 
may occur during the administration of some type I agents, chronic pericarditis does 
not occur as a late manifestation in these patients, and other etiologies should be 
sought in patients with ongoing pericardial problems.   

    Radiation Involving Cardiac Structures 

 Radiation remains an important therapeutic modality for many forms of cancer and 
is widely used in adjuvant treatment or as a potentially curative treatment for lung 
cancer, breast cancer, and lymphoma. In all of these instances, the heart may be 
exposed to levels of radiation that may cause signifi cant late damage that could be 
of concern to cancer survivors; radiation at levels used for cancer treatment affects 
all cardiac structures. Although radiation-induced injury is dose-dependent, modern 
administration techniques now offer considerable protection of cardiac structures. 
Notwithstanding innovative strategies to spare the heart, many cancer survivors 
experience late radiation-induced injury, and radiation-induced injury is likely to 
occur among cancer survivors well into the future. Physicians caring for cancer 
survivors must also be aware that anthracycline-based chemotherapy and irradiation 
may cause “supra-additive cardiotoxicity” (Myrehaug et al.  2008 ). 

 The pericardium is the cardiac structure most commonly affected by radiation. 
Acute radiation-induced pericarditis is often self-limited and not associated with 
long-term sequelae; however, chronic pericarditis may extend into the period of 
survivorship and, rarely, may lead to constriction that may be severe or life- 
threatening. Patients who have experienced acute radiation-associated pericarditis 
are at increased risk for later pericardial problems, and recurrent episodes of peri-
carditis, often associated with minor infections, are common. Late pericardial pain 
during the survivorship period may mimic the pain associated with myocardial isch-
emia, but a history of pain exacerbated by the prone position rather than exertion, 
prompt response to a nonsteroidal anti-infl ammatory agent, the presence of a 
 pericardial friction rub, and typical electrocardiographic changes suggesting a peri-
cardial origin may help to focus attention on the pericardium. 

 Although pericardial constriction may be disabling and life-threatening, the 
diagnostic criteria are sometimes confusing. Fluid retention, hepatomegaly, and low- 
output failure in a cancer survivor who has been treated with radiation to the chest 
should suggest the possibility of pericardial constriction. Cardiac ultrasound may 
show pericardial thickening, increased diastolic pressure, and reduced end-diastolic 
volume, but cardiac catheterization with analysis of pressure contours may be 
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required for confi rmation. Surgical intervention in the form of pericardial stripping 
is associated with considerable perioperative risk (Schwefer et al.  2009 ). 

 Radiation affects the cardiac vasculature; the coronary vessels may have a 
decreased luminal area and intimal thickening and ischemic cardiomyopathy may 
ensue (Wang et al.  2011 ). Microvascular involvement may lead to general fi brosis 
and cardiomyopathy. Involvement of larger vessels may cause a more characteristic 
pattern of ischemic heart disease that can be treated in the same manner as arterio-
sclerotic disease of the coronary vessels. The altered vasculature, however, presents 
special concerns with regard to surgical revascularization. Surgeons must be 
informed of the prior history of radiation that included a portion of the heart because 
surgery in the previously irradiated fi eld may prove to be more diffi cult and the 
altered vasculature may impede optimal revascularization. 

 Clinically relevant radiation-related valvular disease is an infrequent fi nding, 
although altered valves are observed more frequently at autopsy in previously irra-
diated patients than in the general population. When observed in patients, valvular 
lesions are usually a late fi nding, and left-sided valves are more frequently involved 
than are right-sided valves. Thickened cusps or leafl ets may be noted and, in more 
severe cases, calcifi cation with a characteristic echocardiographic appearance may 
be observed. Treatment should follow the general guidelines for the management of 
valvular disease of other etiologies. 

 Radiation-associated disease of the conduction system is unusual. When it 
occurs, it may involve the bundle branches; right bundle branch blockage is more 
common than left bundle branch blockage. Varying degrees of atrioventricular nodal 
disease can also occur, and complete heart blockage, requiring pacing, has been 
reported in patients who were previously treated with radiation to the chest. 
Although some instances of conduction system involvement may be secondary to 
concomitant vascular injury, a direct effect of radiation on the conduction system 
itself is now considered likely. Physicians caring for cancer survivors must be aware 
of these entities; prompt intervention may prevent catastrophic or life-threatening 
events. Most radiation-induced cardiac damage presents highly rewarding opportu-
nities for medical or surgical intervention.  

    Other Cardiac Considerations for Cancer Survivors 

 Although the heart responds to external toxic exposure over time in ways outlined 
above, it also experiences the burdens and stresses of everyday life that may include 
hypertension, infections, pregnancy, endocrine and metabolic disorders, other acute 
or chronic illnesses, and toxic or pharmacologic exposure. These stresses may 
diminish reserves further or temporarily stress the heart, causing an acute exacerba-
tion that may result in frank decompensation. The heart of the cancer survivor, 
therefore, is not a static stable organ with diminished reserves, but an organ that 
responds, compensates, and adjusts to its environment to the extent that it can in the 
face of additive cardiac burdens. Added to this cardiac picture are the manifestations 
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of treatment of the primary malignancy. In the case of a breast cancer survivor, these 
manifestations may be small, but in the case of a cancer survivor who has undergone 
a lung resection, they may be huge. Post-resection pulmonary hypertension, aug-
mented by a history of tobacco use, may add additional cardiac stress in the form of 
cor pulmonale. Symptoms of fl uid retention, shortness of breath, syncope, a promi-
nent closure sound of the pulmonic valve (P2), and chest discomfort or chest pain 
should suggest cor pulmonale. Irradiation of the lungs may be an important contrib-
uting factor. Treatment may include calcium-channel blockers and sildenafi l; diuret-
ics may also be useful. 

 Endocrine disorders are common among cancer survivors and may be the under-
lying cause of a number of cardiac abnormalities, including dysrhythmia and high- 
output or other forms of cardiac failure. Although specifi c cardiac interventions may 
be useful during the acute phase of the illness, treating the underlying endocrine 
abnormality is essential for restoring homeostasis and improving quality of life. 

 Cardiac care in a cancer survivor who is pregnant presents special problems that 
may be best managed in conjunction with a physician who specializes in obstetric 
care of high-risk patients. Many cancer survivors undergo uncomplicated pregnan-
cies following treatment of their malignancy, but careful monitoring may identify 
problems suffi ciently early so that interventions can be instituted in a timely manner 
without compromising the well-being of either the mother or the child. Risks should 
be assessed on an individual basis and will be infl uenced by the degree of underly-
ing cardiac damage. 

 Finally, cardiologists treating cancer survivors must be alert to the fact that these 
patients may have subtle or unusual presentations of various cardiac abnormalities. 
Cardiologists must also be aware that survivors require a broader view toward differ-
ential diagnosis. Early intervention makes an important difference for many survivors, 
and a focused approach to achieve early recognition of problems to minimize the 
extent of damage may be crucial. Controlling underlying risk factors through lifestyle 
modifi cation and judicious use of medication can preserve cardiac function and may 
avoid or mitigate the long-term effects of curative therapeutic interventions. 
Notwithstanding the fact that some interventions may carry increased risks in cancer 
survivors, this expanding group of patients should not be denied  consideration of any 
intervention that would be appropriate for the management of cardiac problems in the 
general population. Many cancer survivors have had meaningful improvement in their 
cardiac condition as well as their quality of life following revascularization, open-heart 
surgery, or implantation of simple or complex pacing and defi brillating devices; an 
increasing number of survivors have undergone successful cardiac transplantation. 

 Key Practice Points 

•     Anthracyclines are the class of anticancer agents with the greatest potential to 
cause cardiac damage, and that damage is related to the cumulative dose 
administered.  
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•   Exposure to radiation in the heart affects all cardiac structures; the pericar-
dium is especially vulnerable, but both small and large vessels are affected 
as well.  

•   The heart has extraordinary reserves to compensate for injury over long 
periods of time, and the injury may not come to the attention of either 
the patient or the physician until after compensatory mechanisms are 
exhausted.  

•   Protection of cardiac reserves after completion of treatment may delay or 
prevent clinically relevant cardiac sequelae from occurring.  

•   Reducing traditional risk factors for cardiac disease is especially important 
for patients who have been treated for cancer with cardiotoxic agents.  

•   The late effects of cancer treatment on the heart may be subtle, and surveil-
lance during the posttreatment phase is important.  

•   When cancer patients at increased risk for cardiac disease are evaluated 
to determine the best course of treatment, communication between the 
oncologist and cardiologist may help minimize the extent of cardiac injury, 
thereby preserving cardiac function during the years of survivorship.    
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         Chapter Overview   Many cancer survivors suffer from neurocognitive, emotional, 
and behavioral symptoms that interfere with their academic, vocational, or social 
pursuits. These impairments commonly include problems with memory, attention, 
and speed of thinking. However, many cancer survivors can enjoy improved levels 
of functioning if properly diagnosed and provided with the right support. A number 
of interventions can lessen the adverse impact of neurocognitive impairments on 
cancer survivors’ ability to function in daily life.  

    Introduction 

 Cancer patients experience a number of adverse symptoms, including cogni-
tive impairment, fatigue, pain, sleep disturbance, and others, often in combina-
tion. Fortunately detailed symptom assessment is becoming increasingly 
recognized as a part of routine patient care by physicians, allied health care 
providers, and accrediting agencies. Cancer treatment may be considered suc-
cessful only if these symptoms are managed, but successful management is 
hampered by insufficient knowledge of mechanisms. Interest in the mecha-
nisms, patterns of symptoms, and interventions is growing as the survivorship 
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community grows and must deal with these adverse effects of cancer and 
 cancer treatment. 

 Cognitive dysfunction occurs in most cancer patients who are receiving active 
therapy and is frequently a symptom that heralds the diagnosis. In addition, cogni-
tive dysfunction persists in a substantial number of patients long after treatment is 
discontinued. This type of cognitive dysfunction is popularly termed “chemobrain” 
or “chemo fog.” However, cognitive symptoms secondary to cancer and cancer 
treatment are part of a differential diagnosis of exclusion because a number of fac-
tors may be causal, and the specifi c intervention is based on the etiology of the 
cognitive dysfunction (Table  20.1 ).

   In an effort to gather information directly from cancer survivors about their expe-
rience of “chemobrain” during and following treatment, an online survey conducted 
by the Hurricane Voices Breast Cancer Foundation specifi cally queried the impact 
of neurocognitive symptoms on a survivor’s ability to work. Nearly two-thirds of 
the 471 survey respondents (most of whom were survivors of breast cancer) reported 
that cognitive changes had an adverse impact on their work functioning or relation-
ships at work, and 10 respondents reported leaving jobs or being terminated. Nearly 
300 of the 471 respondents felt that their cognitive symptoms warranted discussion 
with a medical professional; however, their concerns were met with mixed reac-
tions. Fifty-fi ve percent of respondents felt that their oncologist was understanding, 
but 42% felt that their oncologist’s response was dismissive or indifferent. Only 
10% were offered assistance; 6% of respondents had neuropsychological testing 
and less than 8% were referred for an intervention for their cognitive symptoms. 
The authors concluded that “Despite the pervasive impact on patients’ lives, cogni-
tive changes are not adequately acknowledged and addressed by healthcare provid-
ers” (Hurricane Voices Breast Cancer Foundation  2007 ). Oncologic professionals’ 
lack of familiarity with research demonstrating that brain function is affected by 
treatment was cited as a potential factor responsible for the current state of affairs. 
However, assessment of cognitive function in cancer survivors is becoming more 
routine. For many patients, addressing cognitive problems that existed before the 

  Table 20.1    Potential causes 
of cognitive impairment in 
cancer survivors  

 Primary or metastatic cancer in the brain 
 Indirect effects of non-brain cancer 
 Neurotoxic effects of treatment 
  Chemotherapy 
  Radiation therapy 
  Immunotherapy 
  Hormonal therapy 
 Surgery 
 Effects of adjuvant medications 
 Coexisting or preexisting neurologic and psychiatric illness 
 Reactive mood and adjustment disorders 
 Sensory impairment and general frailty 
 Secondary gain 
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start of treatment is important, and the underlying cause can be proactively 
addressed. In addition, cognitive testing is increasingly becoming an endpoint in 
clinical trials. In this way, the effect of new agents or treatments on brain function 
can be evaluated.  

    Assessment of Cognitive Symptoms: The Role 
of the Neuropsychological Evaluation 

 For cancer survivors with treatment-related neurocognitive sequelae preventing or 
limiting successful return to work, neuropsychological assessment to examine 
strengths and weaknesses and to assist with intervention planning is indicated. 
Within the setting of oncology, neuropsychological evaluation provides a quantita-
tive assessment of the cognitive and neurobehavioral symptoms that may arise as a 
consequence of cancer, treatment, or coexisting neurologic or psychiatric comor-
bidities. Brief screens of global neurocognitive dysfunction, such as those afforded 
by the Mini Mental Status Examination, are sensitive to profound cognitive impair-
ment, which is rarely seen in cancer survivors. However, such screens are not sensi-
tive to the types of neurocognitive disturbances most frequently seen in individuals 
with cancer, making them inappropriate when the purpose of the evaluation is to 
assist with decisions about returning to work and planning appropriate intervention 
strategies. Sole reliance on patient self-reporting is also problematic, because self- 
reported cognitive symptoms tend to correlate more signifi cantly with indices of 
fatigue and mood than with objective evidence of cognitive impairment, as assessed 
by standardized neuropsychological testing. 

 Neuropsychological assessment in the setting of oncology is useful for (1) iden-
tifying any pretreatment neurocognitive defi cits to allow more proactive interven-
tion and to establish a baseline from which any neurotoxic effects of disease and 
treatment can be measured; (2) increasing understanding of the extent to which 
different treatment strategies improve neuropsychological functioning (secondary 
to improved tumor control) or have short-term or long-term neurotoxicities; (3) 
improving patient care and management by providing information to assist with 
treatment decisions, including differential diagnostic assessment; and (4) guiding 
interventions, such as pharmacologic and behavioral strategies aimed at reducing 
functional disabilities and improving quality of life.  

    Patterns of Cognitive Symptoms 

 The components of cognitive dysfunction vary as a result of the specifi c etiology, 
but several core cognitive domains appear to be differentially affected. Cancer 
patients with cognitive dysfunction often present with complaints of memory dis-
turbance. They often describe everyday diffi culties recalling something that they 
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were told previously, forgetting or confusing details of recent events, forgetting to 
pass on a message, forgetting where they have placed things in their home or offi ce, 
or forgetting dates and times of appointments. Other common patient complaints 
include “forgetting” words or the names of people or locations. In addition to these 
diffi culties, patients may describe ineffi ciencies in attention, including trouble sus-
taining attention on a task for any length of time or a problem dividing attention 
between multiple tasks at the same time (i.e., “multitasking”). Thus, they may 
become overwhelmed when too much is happening at once. They are often easily 
distracted and fi nd that they may go from project to project without getting any of 
them done. Cognitive processing speed is generally diminished, so that the patient 
is slower to perform their usual activities. Problems with organization or keeping up 
with conversations or occupational responsibilities owing to slowed mental process-
ing speed are often described. Patients may describe their life in general as “no 
longer being on autopilot” and note that increased mental effort is required to per-
form even routine tasks. This contributes to the fatigue that is often a coexisting 
symptom. 

 Objective testing of memory generally demonstrates a restriction of working 
memory capacity (i.e., the patient is able to learn less information, and learning may 
be less effi cient) and ineffi cient memory retrieval (i.e., spontaneous recall may be 
somewhat spotty). However, the ability to consolidate or store new information is 
generally intact, so that the memory disturbance observed in cancer patients is 
vastly different from that observed in those with neurodegenerative disorders such 
as Alzheimer disease, and the memory disturbance is often subtle and relative to the 
patient’s pre-illness level of function. In general, reasoning and intellectual func-
tions are not affected, but patients often have diffi culty performing their normal 
work because of cognitive ineffi ciencies. 

 The impact of cognitive dysfunction on a cancer patient depends on the patient’s 
developmental stage of life, line of work, and pre-illness lifestyle. For instance, the 
symptoms described above may not signifi cantly affect the quality of life of an 
elderly retired person who can take things at his or her own pace. However, such 
symptoms may be disabling to an attorney in a courtroom setting and may necessi-
tate changing jobs or claiming disability.  

    Etiology of Cognitive Symptoms 

 In adult patients with primary brain tumors or metastatic brain tumors from another 
cancer, the types of cognitive problems encountered are associated with the tumor 
location in the brain, tumor-related epilepsy, the speed of tumor growth, and the size 
of the tumor. In addition, most patients receive radiation treatment to the brain, 
which may also cause delayed cognitive symptoms. 

 In patients who have other types of cancer, studies have found that approxi-
mately one-third or more have cognitive symptoms before beginning treatment. 
However, most patients experience declines during or after treatment, and 
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 cognitive dysfunction may persist long after treatment is discontinued. The mech-
anisms by which chemotherapeutic agents affect brain function have only recently 
begun to be understood. A number of possible mechanisms are being studied, 
including the infl ammatory response, autoimmune phenomena, hormonal infl u-
ences, and direct neurotoxicity of specifi c agents. The development of animal 
models has increased understanding and will provide models to develop effective 
treatments. These  fi ndings are supported by imaging and electrophysiologic stud-
ies in cancer survivors that reveal alterations in metabolism, changes in brain 
anatomy, and alterations of brain electrical activity. In addition, cognitive dys-
function has been found to occur only in a subgroup of patients. Some survivors 
have no symptoms, most have mild to moderate symptoms, and very few have 
severe symptoms. This fi nding has provoked interest in identifying potential 
genetic risk factors that may underlie a given patient’s vulnerability to develop 
cognitive side effects. Genes that alter the patient’s ability to metabolize toxins, 
repair DNA, facilitate an infl ammatory response, and other mechanisms are being 
studied. 

 Cognitive dysfunction in cancer patients can thus be conceptualized as a result 
of the interaction between the seed (cancer), the soil (the patient), and pesticides 
that are offered as treatment (Table  20.2 ). This is an exciting time for researchers 
who are interested in the effects of cancer and cancer treatment on brain function. 
Understanding the mechanisms of cognitive impairment and the development of 
effi cacious interventions requires a multidisciplinary approach, including input 
from specialists in oncology, neuropsychology, cognitive neuroscience, genomics, 
proteomics, molecular epidemiology, functional neuroimaging, neuroimmunol-
ogy, animal models, and drug discovery. Improved understanding of the patho-
physiology of cognitive symptoms related to cancer treatment will guide the 
interventions to be offered to minimize the impact of cognitive dysfunction on 
patients’ lives.

  Table 20.2    Predictors of 
cognitive impairment  

 Host-related factors 
  Genetic factors 
  Immune reactivity 
  Nutrition 
  Cognitive reserve 
 Disease-related factors 
  Tumor genetic mutations 
  Paraneoplastic disorders 
  Cytokines 
 Treatment-related factors 
  Cytokines 
  Poisons 
  Specifi c mechanisms of action 
 Interactions between host, disease, and treatment-related 

factors 
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       Interventions 

 There is a need to develop effective intervention techniques and programs for cancer 
patients and establish the effi cacy of these interventions through clinical research. 
The loss of productivity, societal/economic demands, and psychological distress 
that are associated with cancer are highly signifi cant. Advances in the treatment of 
cancer are being realized, and we must be ready to meet the needs of these survivors 
and their caregiving milieu. Effective and proactive assessment and treatment of 
cognitive dysfunction and other symptoms is a critical component throughout and 
following cancer treatment. 

 Fatigue, pain, sleep disturbance, and depression can make cognitive symptoms 
worse, and a multidisciplinary assessment, which includes treatment of all symp-
toms, a neuropsychological evaluation, and laboratory studies to rule out potentially 
reversible causes of cognitive problems, is optimal. 

 Stimulant therapies have proven effective in treating the cognitive dysfunction 
that commonly occurs in cancer patients, and other pharmacologic interventions 
commonly used to treat other diseases affecting cognitive function are currently 
being explored. Cognitive and behavioral intervention strategies that have been 
studied in the traditional rehabilitation literature concerning survivors of stroke and 
traumatic brain injury are becoming increasingly common. These interventions 
often focus on compensatory strategy training, stress management, energy conser-
vation, and psychoeducation. 

 To provide a health care environment in which cancer survivors and their care-
givers have access to best support practices requires a professional network that 
promotes evidence-based support practices throughout the continuum of care. 
Patient and family education is also extremely important. Potential neurobehavioral 
symptoms may not be explained to the patient, sometimes because the primary phy-
sician is not aware of the impact of even subtle symptoms on social and vocational 
functioning. Patients who experience these symptoms may wonder if they are men-
tally ill or may inaccurately attribute their symptoms to other causes. The more 
knowledgeable patients and their families are about the disease, treatment, and 
expected problems, the more effective the intervention process.  

    Conclusions 

 Cancer survivors who experience cognitive symptoms have the ability to improve 
their cognitive function at home and in vocational and leisure pursuits and enjoy an 
improved level of independence and quality of life, given the right support. We must 
be ready to meet the needs of these survivors and their caregiving milieu. Effective 
and proactive intervention strategies are a critical component throughout and fol-
lowing cancer treatment. As primary cancer therapies become more effective and 
more patients experience long-term remissions, assessing neurocognitive function 
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and establishing effective treatment strategies will become even more important. 
Optimizing the quality of life of cancer patients is possible, essential, and should be 
on equal footing with antineoplastic therapy.      
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 Key Practice Points 

•     Cognitive dysfunction is ubiquitous in cancer patients.  
•   The “seed” (cancer), the “soil” (patient), and the “pesticides” (treatments) all 

interact to cause symptom clusters that often include cognitive diffi culties, 
fatigue, sleep disturbance, pain, affective distress, and other symptoms.  

•   Potential mechanisms by which persistent cognitive symptoms arise include 
infl ammatory responses, hormonal infl uences, autoimmune phenomena, 
direct neurotoxicity of cancer drugs, and host genetic susceptibility.  

•   A number of intervention strategies, some borrowed from other neurologi-
cal populations and some driven by our evolving understanding of the 
mechanisms of cancer-related cognitive dysfunction, can improve the 
function and quality of life of patients with cancer at all stages of their 
illness.    

20 Cognitive Function

http://yourbrainafterchemo.com/PDFs/hv_cognitive_summary_final.pdf
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         Chapter Overview   This chapter outlines the important and common late-onset, 
long-term endocrine disorders that occur as a consequence of cancer therapy in 
survivors: bone metabolism disorders, metabolic (i.e., glucose and lipid) disorders, 
thyroid neoplasia and dysfunction, hypothalamic-pituitary dysfunction, adrenal 
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dysfunction, and gonadal system disorders. Strategies for evaluating and managing 
these effects are included.  

    Introduction 

 Advances in targeted, antineoplastic therapies have positively infl uenced 
progression- free survival and cure rates in cancer survivors. However, long-term 
undesirable effects are recognized and often require a multidisciplinary approach 
for evaluation and management. Adverse effects of cancer therapy on the endocrine 
system can span from a subtle laboratory abnormality with limited clinical signifi -
cance to an end-organ effect with signifi cant morbidity.  

    Bone Metabolism Disorders 

 One of the most prevalent long-term health effects in cancer survivors is bone loss 
or osteoporosis. Osteoporosis is a systemic skeletal disorder defi ned by low bone 
mineral density (BMD) and deterioration of the bone tissue microarchitecture, 
which may result in an increased propensity to fracture. 

 Several groups of cancer survivors are recognized to be at particularly high risk 
of developing osteoporosis. Women with breast cancer and men with prostate can-
cer treated with modalities to decrease or suppress estrogen and testosterone levels 
are at high risk for excessive bone loss. A third group at risk for bone loss is patients 
with lymphoma, myeloma, or leukemia, because of their exposure to osteoclast- 
activating cytokines secreted by neoplastic cells and to high-dose glucocorticoids 
included in treatment regimens. In most cases, it is undetermined whether bone loss 
in cancer survivors arises directly from the therapy itself, from the underlying dis-
ease process (including the impact of cachexia, malnutrition, and poor calcium and 
vitamin D intake), or from a combination of the two. Declining BMD, with compli-
cations of fractures and pain, becomes more important with increased duration of 
survival. Developing strategies to monitor and prevent signifi cant bone loss and to 
treat osteoporosis and insuffi ciency fractures in cancer survivors has become a 
prominent focus of clinical research. 

    Therapies Affecting Gonadal Function 

 Patients with breast and prostate cancer may develop osteoporosis as a consequence 
of therapeutic hypogonadism, an important strategy in controlling hormone- 
dependent growth in these cancers. Unfortunately, estrogen and testosterone defi -
ciencies lead to increased bone resorption and diminished bone density owing to 
abnormally increased bone production of interleukin-1, interleukin-6, and tumor 

M.I. Hu et al.



345

necrosis factor-alpha, as well as reduced bone synthesis of transforming growth 
factor-beta 1 (Janssens et al.  2005 ). Additionally, an abnormal increase in the ratio 
of RANKL (receptor activator of nuclear factor kappa-B ligand) to osteoprotegerin 
leads to increased osteoclastogenesis. Because estrogen- and androgen-deprivation 
therapies severely decrease hormone levels, similar or even worse microarchitec-
tural abnormalities, manifesting clinically as osteoporosis or fractures, are expected 
in survivors of breast or prostate cancer compared with non–cancer survivors who 
have hormonal defi ciencies. 

 Bone loss in the spine is more rapid and severe within the fi rst year of various 
treatments for breast cancer (2.6–7.7%) than with natural menopause (averaging 
2% per year for 5–10 years). More importantly, the annual incidence of vertebral 
insuffi ciency fractures is higher in patients with early-stage breast cancer than in the 
general population. Results from the Women’s Health Initiative found that breast 
cancer survivors had a 15% higher rate of all fractures, regardless of the treatment 
they received, than women without any cancer history (Chen et al.  2005 ). 

 In patients with prostate cancer, androgen deprivation therapy (bilateral orchiec-
tomy, leuprolide, or other gonadotropin-releasing hormone analogues), either alone 
or in combination with an antiandrogen therapy (e.g., fl utamide, bicalutamide), 
causes profound hypogonadism characterized by loss of libido, muscle mass, and 
bone. Signifi cant bone loss can occur in men within a year of castration or 6 months 
after initiating treatment with a gonadotropin-releasing hormone (GnRH) analogue. 
The annual incidence of osteoporotic fractures is higher in patients with prostate 
cancer treated with surgical or medical castration than in those who receive nonhor-
monal treatment or in healthy men (Melton et al.  2003 ). Fractures occur within 
2 years of beginning androgen deprivation therapy and increase in frequency with 
the duration of the therapy. Importantly, skeletal fractures in patients with prostate 
cancer may be associated with decreased survival, independent of the pathologic 
stage of the cancer. 

    Selective Estrogen Receptor Modulators and Aromatase Inhibitors 

 In patients with breast cancer, selective estrogen receptor modulators (i.e., tamoxi-
fen or raloxifene) have antagonistic effects in breast tissue, which supports the use 
of these agents as adjuvant therapy for patients at high risk for recurrence or as 
preventive therapy for healthy women at risk of developing breast cancer. However, 
both tamoxifen and raloxifene have antagonistic and agonistic effects on bone 
depending on the patient’s menopausal status. Premenopausal women receiving 
tamoxifen or raloxifene can experience loss in bone mass attributable to antagonism 
of endogenous estrogen in bone. In contrast, postmenopausal women, who already 
have extremely low levels of bioavailable estrogen, typically exhibit increased bone 
density because the estrogen-like effect of a selective estrogen receptor modulator 
is suffi cient to positively affect bone density (Vehmanen et al.  2006 ). 

 Aromatase inhibitors (AIs; e.g., anastrozole, letrozole, exemestane) have become 
preferred for postmenopausal women with hormone receptor–positive breast cancer. 
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By inhibiting the enzyme that mediates peripheral conversion of androgenic precur-
sors (testosterone and androstenedione) of adrenal origin to estradiol and estrone, AIs 
can further suppress estrogen levels in postmenopausal women with breast cancer. 
Thus, AIs can lead to signifi cant bone loss and increased fracture risk compared with 
placebo or tamoxifen (Baum et al.  2003 ; Howell  2006 ; Perez et al.  2006 ; Coleman 
et al.  2007 ). Interestingly, several studies revealed that patients with normal BMD at 
baseline did not become osteoporotic; in comparison, osteopenic patients experi-
enced greater decreases in BMD after treatment with an AI (Perez et al.  2006 ; 
Coleman et al.  2007 ). Thus, surveillance and management of bone loss should be 
personalized to each patient on the basis of appropriate risk assessment.  

    Gonadotropin-Releasing Hormone Agonists 

 For premenopausal women, estrogen suppression is required for the treatment of 
hormone-sensitive breast cancer. This can be accomplished by bilateral oophorec-
tomy, radiation-induced ovarian ablation, or administration of an agonist of GnRH 
or luteinizing hormone–releasing hormone (LHRH). Goserelin, an LHRH-agonist, 
in combination with tamoxifen is preferred over either treatment alone in premeno-
pausal women with hormone-sensitive breast cancer. Consequently, BMD decreases 
substantially; however, BMD can recover partially within 1 year after cessation of 
treatment with goserelin. 

 In patients with prostate cancer, signifi cant losses in BMD can occur in those 
treated with leuprolide or goserelin, in ranges higher than observed with normal 
male aging (Maillefert et al.  1999 ; Smith et al.  2001b ). These losses in BMD are 
associated with abnormally increased bone turnover, in which bone destruction is 
predominant over bone formation.  

    Bilateral Orchiectomy 

 A signifi cant reduction of BMD in both trabecular and cortical bone occurs in 
patients with prostate cancer 1–2 years after bilateral orchiectomy (Eriksson et al. 
 1995 ; Daniell  1997 ; Smith et al.  2001b ). Fracture incidence is higher in patients 
treated with bilateral orchiectomy than in healthy, noncastrated cohorts (40% vs. 
19%; Melton et al.  2003 ).  

    Chemotherapy-Induced Hypogonadism 

 Adjuvant systemic chemotherapy can induce ovarian failure in premenopausal 
women with early-stage breast cancer and can result in excessive bone loss in the fi rst 
12 months: 7% in the lumbar spine and 4.6% in the femoral neck. In addition, che-
motherapy-induced menopause is a more important cause of osteoporosis than the 
direct effects of cytotoxic agents and glucocorticoids. Chemotherapy-induced amen-
orrhea is dependent on age (older than 40 years), dose, and medication type 
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(e.g., cyclophosphamide, L-phenylalanine mustard, busulfan, chlorambucil, mitomycin-
 C). Patients with testicular cancer treated with cisplatin also develop hypogonadism.   

    Other Factors Contributing to Bone Loss and Fractures 

 Hematopoietic stem cell transplantation can lead to signifi cant bone loss, most notably 
in the femoral neck, within the fi rst 3–6 months after transplantation. In addition to 
increasing the risk of developing a hip fracture, reduced femoral neck BMD in 
patients undergoing transplantation is associated with avascular osteonecrosis. 

 Radiotherapy after surgical resection of breast, prostate, or gynecologic cancer 
can increase the risk of developing rib or pelvic insuffi ciency fractures. Exposure to 
high-dose corticosteroids used with systemic chemotherapy or to treat graft-versus- 
host disease exacerbates bone loss acutely. Other conditions, such as vitamin D 
defi ciency or decreased physical activity during and after cancer therapy, may 
potentiate bone loss in this patient population.  

    Prevention and Management of Bone Loss in Cancer Patients 

 The National Comprehensive Cancer Center Network published guidelines on bone 
health surveillance in cancer patients. These guidelines incorporated fracture risk 
analysis by BMD, FRAX (an online calculation tool developed by the World Health 
Organization), and risk factors for bone loss, with guidance of pharmacologic ther-
apy for low bone mass or osteoporosis (Gralow et al.  2009 ). 

 Prevention and treatment of bone loss in cancer patients has been best studied in 
breast cancer survivors receiving bisphosphonates for the prevention of bone loss 
related to chemotherapy, tamoxifen, and AIs (Gnant et al.  2008 ; Greenspan et al. 
 2008 ). Early initiation of bisphosphonate therapy may be benefi cial in preventing or 
delaying bone loss. The clinical value of this practice will need to be validated, 
however, by demonstration of diminished fracture rates in longer follow-up studies 
of these patients. Very few trials have evaluated the effect of antiresorptive agents in 
patients with prostate cancer who undergo androgen deprivation therapy. For now, 
bisphosphonates remain the standard of care for men with osteoporosis. 

 Anabolic therapy with teriparatide, or parathyroid hormone 1-84, induces bone 
formation and prevents fractures in both men and women with severe osteoporosis. 
However, anabolic therapy induces production of growth factors that may theoreti-
cally induce tumor growth or tumor activation. Prior skeletal radiotherapy often 
precludes the use of teriparatide because of the perceived increased risk of develop-
ing osteosarcoma in these patients. These agents have not yet been investigated in 
patients with cancer; therefore, the risks and benefi ts of the use of anabolic agents 
should be considered carefully for cancer survivors (Hu et al.  2007 ). 

 Finally, denosumab, a fully human monoclonal antibody against RANKL to 
inhibit osteoclast activation, has been investigated in postmenopausal women with 
osteoporosis, cancer-related bone loss, and metastatic bone disease (Ellis et al. 
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 2009 ; Smith et al.  2009 ; Stopeck et al.  2010 ; Boonen et al.  2011 ; Fizazi et al.  2011 ; 
Henry et al.  2011 ). Advantages of denosumab include the lack of nephrotoxicity 
and the reversibility of the suppressive effect on osteoclast activity. 

 Currently, no reports on the bone-protective effects of calcium and vitamin D in 
patients with cancer have been published. However, supplementation with vitamin 
D has been shown to reduce the risk for hip fractures in healthy ambulatory women. 
Evaluations of low bone mass are recommended to include an assessment of vita-
min D status.  

    Osteomalacia and Rickets 

 Osteomalacia is a disorder of decreased bone mineralization of osteoid at sites of 
bone turnover, which can lead to bone pain, fracture, and diffi culty walking or mus-
cle weakness. In children, the abnormal mineralization and maturation of the growth 
plate at the epiphysis is called rickets. Vitamin D defi ciency (related to poor nutri-
tional intake, lack of sun exposure, or malabsorption) and renal wasting of phospho-
rus are common causes of osteomalacia, especially in cancer survivors. Other 
contributing factors include chronic kidney disease, exposure to aluminum in total 
parenteral nutrition, and systemic acidosis. Antineoplastic agents (e.g., ifosfamide, 
estramustine) can also cause or worsen osteomalacia. Treatment should include 
vitamin D replacement and correction of hypophosphatemia and hypocalcemia.   

    Metabolic Disorders 

    Glucose Metabolism Disorders 

 Glucocorticoids are used with many chemotherapy protocols and can have profound 
effects on glucose levels by increasing insulin resistance. Glucocorticoids can 
unmask preexisting prediabetic states by precipitating overt diabetes or make diabe-
tes more diffi cult to control. The severity may range from asymptomatic hypergly-
cemia to nonketotic hyperosmolar coma. Most patients who are receiving 
glucocorticoids and have elevated glucose require insulin therapy to achieve blood 
glucose control, especially when given high-dose steroids. 

 Currently, there are no evidence-based, specifi c guidelines for the management 
of steroid-induced diabetes mellitus in patients with cancer. Long-acting and 
intermediate- acting insulin formulations are more effective at controlling glucose 
levels when they are combined with mealtime rapid-acting or short-acting insulin 
than with sliding-scale regimens that use short-acting insulin alone. Confl icting 
clinical study results concerning glargine and cancer have led to concerns that the 
mitogenic effect of insulin and insulin analogues, which cross-activate IGF-1 recep-
tors, may promote malignancy. These concerns have drawn attention to the gap in 
knowledge about proper diabetic management strategies for cancer patients and 
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survivors to maximize their survival (Eckardt et al.  2007 ; Hemkens et al.  2009 ; 
Home and Lagarenne  2009 ; Weinstein et al.  2009 ). 

 Temsirolimus, an inhibitor of mammalian target of rapamycin (mTOR), may 
cause secondary diabetes in 10–30% of patients with renal cell carcinoma. The 
mechanism by which temsirolimus leads to diabetes may be similar to that of tacro-
limus, which decreases glucose-stimulated insulin release in the pancreatic islets. 

 L-asparaginase and pegylated asparaginase, used to treat hematologic malignan-
cies, may cause hyperglycemia and occasionally diabetic ketoacidosis through 
unclear mechanisms (Gillette et al.  1972 ; Land et al.  1972 ). It has been postulated 
that inhibition of insulin, insulin receptor synthesis, or both may lead to a combined 
insulin defi ciency and resistance syndrome. Pancreatitis, another known side effect, 
may contribute to hyperglycemia through islet cell destruction. Insulin therapy is 
frequently required to treat the hyperglycemia, which reverses upon discontinuation 
of treatment with L-asparaginase. Close monitoring for hypoglycemia is recom-
mended after discontinuation of treatment with L-asparaginase. Long-term insulin 
therapy may not be needed in all cases of L-asparaginase-induced diabetes mellitus. 

 Streptozocin, used to treat malignant islet cell tumors and other neuroendocrine 
tumors, can lead to long-lasting impairment of pancreatic β-cells in the production 
and release of insulin; however, most of the effects of streptozocin are reversible upon 
discontinuation of treatment with the drug. Although the reported incidence of glu-
cose intolerance varies from 6 to 60%, cases are often mild to moderate in severity. 

 Use of recombinant interferon-alpha (IFN-alpha-2a, -2b) to treat malignancies 
has been associated with the development of new-onset hyperglycemia, deterioration 
of glycemic control in diabetics, and diabetic ketoacidosis. Although the incidence 
of IFN-alpha–induced diabetes mellitus in patients with cancer is unclear, it arises in 
about 0.7% of patients treated for chronic active hepatitis C (Okanoue et al.  1996 ). 
The exact mechanism of IFN-alpha–induced diabetes is not well understood.  

    Lipid Disorders 

 Lipid disorders are seldom evaluated in the process of active anticancer therapy 
because patients are often encouraged to maintain a positive metabolic balance via 
liberal oral intake. Some lipid disorders may be short-lived without clear clinical con-
sequences, but some may be of clinical importance and need to be detected and treated. 
In general, triglyceride levels higher than 1,000 mg/dL need to be treated urgently 
owing to serious potential complications, such as pancreatitis and visual impairment. 

    Hypertriglyceridemia 

 IFNs may induce hypertriglyceridemia (as high as 1,000 mg/dL) by increasing 
hepatic and peripheral fatty acid production and suppressing hepatic triglyceride 
lipase. In one case, a controlled diet and gemfi brozil had therapeutic effects despite 
continued treatment with IFN-alpha (Berruti et al.  1992 ). 
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 All-trans retinoic acid (tretinoin) and other retinoic acid derivatives, which are 
used to treat several malignancies (e.g., head and neck cancer, acute promyelocytic 
leukemia), are well known to induce hypertriglyceridemia and hypercholesterol-
emia (Marsden  1986 ; Castaigne et al.  1990 ; Vahlquist  1991 ; Fujiwara et al.  1995 ; 
Kanamaru et al.  1995 ). Hypertriglyceridemia is the most common drug-related 
adverse effect (79%) observed with bexarotene, a synthetic retinoid X receptor–
selective retinoid used to treat cutaneous T-cell lymphoma (Duvic et al.  2001a ,  b ). 
Cerebrovascular accidents and pancreatitis have been described in association with 
retinoid-induced hypertriglyceridemia. Retinoid-induced hyperlipidemia has been 
successfully treated with fi brates or fi sh oil. 

 mTOR inhibitors frequently cause hyperlipidemia owing to impaired clearance 
of lipids from the bloodstream, but often this issue disappears when treatment with 
the drug is discontinued.  

    Hypercholesterolemia 

 Dose-related hypercholesterolemia has been described in patients with adrenocorti-
cal carcinoma treated with mitotane from inhibition of cholesterol oxidase 
(Vassilopoulou-Sellin and Samaan  1991 ). Patients with adrenocortical carcinoma 
usually have a poor prognosis, making mild to moderate elevation of cholesterol 
less clinically relevant. However, long-term survivors who continue to receive treat-
ment with mitotane can experience early development of atherosclerotic disease. 
The benefi ts of treating mitotane-induced lipid abnormalities have not been estab-
lished in long-term survivors. 

 Hypercholesterolemia is the second most common side effect of bexarotene 
(Duvic et al.  2001a ,  b ). The long-term signifi cance of this drug-induced hypercho-
lesterolemia is unclear; however, atorvastatin has been successfully used to treat 
hypercholesterolemia in these patients at our institution.    

    Thyroid Neoplasia and Dysfunction 

    Thyroid Neoplasms 

 Ionizing radiation is the only well-established etiology of thyroid cancer, most com-
monly the papillary subtype, through induction of DNA damage and formation of 
chromosomal rearrangements. A dose-response relationship between radiation 
exposure and relative risk of thyroid cancer occurs with radiation doses of ≤5 Gy 
(Ron et al.  1995 ). Female sex, age younger than 15 years when exposed to radiation, 
and a 20- to 30-year period since radiation exposure (even to areas outside of the 
head and neck) are associated with increased risk for thyroid cancer. Incidence of 
local invasion, multicentric disease, and distant metastasis at presentation is higher 
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among patients with radiation-induced thyroid cancer than among patients with 
sporadic thyroid cancer. Thyroid carcinoma is most evident in long-term survivors 
of Hodgkin disease and non-Hodgkin lymphoma. 

 Chemotherapy is not a proven risk factor for thyroid carcinoma despite rare case 
reports to the contrary. The administration of radioactive iodine for diagnostic pur-
poses does not seem to increase the risk of developing thyroid carcinoma.  

    Hyperthyroidism 

 Radiation-induced hyperthyroidism has been described but is far less common than 
radiation-induced hypothyroidism, which has long-term consequences. Thyroiditis- 
induced thyrotoxicosis occurs within 2 years of radiotherapy in most cases; several 
months later, hypothyroidism occurs. Risk of developing Graves disease also 
increases following radiotherapy. Patients with lymphoma treated with radiotherapy 
constitute the largest population to develop Graves disease after radiotherapy. 
Patients treated with radiation for nasopharyngeal, breast, or laryngeal carcinoma 
may also develop Graves disease. 

 Cytokine therapy (e.g., IFN-alpha, interleukin-2) has also been reported to lead 
to thyroid disease. IFN-alpha, via autoantibody production, can lead to autoimmune 
thyroid disease, specifi cally primary hypothyroidism, transient thyrotoxicosis, or, 
more rarely, Graves disease. Thyroid scans showing increased homogeneous uptake 
in the presence of hyperthyroidism are highly suggestive of Graves disease and war-
rant antithyroid medications. Treatment with interleukin-2 alone causes transient 
hyperthyroidism followed by hypothyroidism in about 50% of patients through an 
unclear mechanism (Vialettes et al.  1993 ).  

    Hypothyroidism 

 Head and neck radiotherapy, an important etiology of thyroid dysfunction, can 
induce primary hypothyroidism when administered in doses higher than 25 Gy to 
the region near the thyroid gland. Most cases of primary hypothyroidism occur 
about 5 years after radiotherapy. Subclinical hypothyroidism (elevated thyroid- 
stimulating hormone levels with normal thyroxine levels) without overt hypothy-
roidism occurs more often when doses of less than 40 Gy are administered. The 
probability of developing hypothyroidism increases with increasing radiation doses, 
increasing duration of follow-up after treatment, combined radiation and surgical 
treatments, and failure to shield midline structures. Other more immediate risk fac-
tors for hypothyroidism include thyroid resection during laryngectomy and disrup-
tion of the vascular supply of the thyroid gland during head and neck surgery. 

 Various agents used in cancer management have been associated with primary 
hypothyroidism: IFN-alpha, interleukin-2, cisplatin, bleomycin, dactinomycin, 
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vinblastine, and etoposide. Newer antineoplastic agents such as targeted therapies 
or immunotherapies are associated with a variety of thyroid abnormalities. 
Autoimmune thyroid disease has been observed with the use of monoclonal 
antibodies against CD52 for chronic lymphocytic leukemia (alemtuzumab) and 
CTLA-4 for  melanoma (ipilimumab; Hamnvik et al.  2011 ). 

 Tyrosine kinase inhibitors (imatinib, sorafenib, sunitinib, and pazopanib) can 
lead to increased levothyroxine requirements in patients who have undergone thy-
roidectomy, suggesting that tyrosine kinase inhibitors may accelerate the clearance 
of levothyroxine (Dora et al.  2008 ). Additionally, it has been hypothesized that the 
inhibition of vascular endothelial growth factor by tyrosine kinase inhibitors may 
decrease vascular supply to the thyroid gland. Prospective studies of sorafenib esti-
mated that the risk of thyroid dysfunction with sorafenib reached 68%; however, 
only 6% had clinical symptoms requiring thyroid hormone replacement (Miyake 
et al.  2009 ). Similarly, 36% of patients treated with sunitinib had persistently ele-
vated levels of thyroid-stimulating hormone, suggestive of primary hypothyroid-
ism; this was especially evident in those who had received long-term treatment with 
sunitinib (Desai et al.  2006 ). Some patients were reported to present with thyrotoxi-
cosis preceding hypothyroidism, which supports the theory that sunitinib leads to 
destructive thyroiditis (Faris et al.  2007 ; Grossmann et al.  2008 ). Impaired iodine 
uptake and inhibition of peroxidase activity were also suggested as potential mecha-
nisms to explain hypothyroidism (Mannavola et al.  2007 ; Wong et al.  2007 ).   

    Hypothalamic-Pituitary Dysfunction 

 It is generally believed that chemotherapy alone does not induce hypothalamic- 
pituitary dysfunction, although Rose et al. ( 2004 ) showed that hypothalamic dys-
function could occur in survivors of non–central nervous system tumors who 
received chemotherapy instead of radiotherapy. Malignancies in the vicinity of the 
hypothalamic-pituitary axis are often treated with surgery or radiotherapy. The 
hypothalamus is more sensitive than the pituitary gland to the effects of radiation. 
Hypothalamic-pituitary dysfunction resulting from radiotherapy in the cranial 
region may be delayed and can linger for many years. Reports have suggested that 
the number of pituitary defi ciencies increases with the length of time since the 
radiotherapy. Surgery to remove malignancies such as craniopharyngioma in the 
hypothalamic region may also result in hypothalamic dysfunction. 

    Hypopituitarism 

 Hypopituitarism is not as common for survivors of adult nonpituitary brain 
tumors as it is for survivors of childhood nonpituitary brain tumors (Agha et al. 
 2005 ). IFN has been associated with hypopituitarism (Concha et al.  2003 ; Chan 
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and Cockram  2004 ). Besides surgery, radiotherapy is often used to treat malig-
nancies in the craniospinal region. Hypopituitarism, one of the most common 
complications after radiotherapy to the hypothalamus-pituitary axis, has been 
reported to occur in 41% of survivors of nonpituitary brain tumors (Agha et al. 
 2005 ). After adjuvant radiotherapy for pituitary macroadenoma, 36% of patients 
developed partial pituitary hormone defi ciency and 61% had panhypopituitarism; 
87% needed hormone replacement therapy to alleviate symptoms (Langsenlehner 
et al.  2007 ). The prevalence of hypopituitarism increases with the duration of 
follow-up. 

 Hypophysitis is a rare immune-related side effect that has been reported in 
1–6% of patients with melanoma treated with ipilimumab. Hypophysitis leads 
to headaches, visual disturbances, and panhypopituitarism, and it is usually 
visible on magnetic resonance imaging as a pituitary enlargement with thicken-
ing of the stalk. Patients should initially receive high doses of glucocorticoids 
along with thyroid hormone replacement therapy. The necessary duration of 
replacement therapy with physiologic doses of hydrocortisone and levothyrox-
ine could be very long, and permanent substitution therapy may be required 
(Dillard et al.  2010 ). 

 Growth hormone (GH) defi ciency, a commonly reported complication of child-
hood cancer and cancer treatment, is associated with increased adipose mass and 
decreased lean mass, as well as decreased strength, exercise tolerance, BMD, and 
quality of life. GH defi ciency is the most frequently observed endocrine defi ciency 
in long-term survivors of childhood cancer who received cranial radiotherapy, and 
the effects are related to the dose of radiation received (Gleeson and Shalet  2004 ). 
After receiving radiotherapy to the brain, 90% of patients can become GH defi cient 
within 10 years after treatment (Borson-Chazot and Brue  2006 ). Chemotherapy has 
also been implicated in GH defi ciency. Findings from a study of children treated 
with or without adjuvant chemotherapy after radiotherapy for medulloblastoma 
revealed that the addition of chemotherapy may intensify the adverse effects of 
radiotherapy on GH secretion (Olshan et al.  1992 ). In addition, glucocorticoids can 
completely suppress the secretion of GH. 

 Gonadotropin defi ciency refers to either the absence or loss of luteinizing hor-
mone and follicle-stimulating hormone. This defi ciency has been recognized as an 
effect of surgery in the hypothalamic region, chemotherapy, and radiotherapy. In 
adults, gonadotropin defi ciency may cause sex steroid hormone defi ciency, amenor-
rhea, loss of libido, erectile dysfunction, and infertility. Radiation doses greater than 
35 Gy to the hypothalamus-pituitary axis may result in gonadotropin defi ciency in 
27–61% of patients (Constine et al.  1993 ; Agha et al.  2005 ; Cohen  2005 ). The inci-
dence of gonadotropin defi ciency increases with time since radiotherapy, with a 
cumulative incidence of 20–50% reported in patients at long-term follow-up, mak-
ing it the second most common anterior pituitary hormone defi ciency (Rappaport 
et al.  1982 ). 

 The frequency of pituitary or hypothalamic hypothyroidism and hypoadrenalism 
in patients who undergo radiotherapy for brain tumors not involving the pituitary 
gland is generally less than 5% (Constine et al.  1987 ).  
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    Central Diabetes Insipidus and Nephrogenic Diabetes Insipidus 

 Nephrogenic diabetes insipidus (DI) may result from the effects of ifosfamide or 
streptozocin on tubular reabsorption of water (Murray-Lyon et al.  1971 ; Delaney 
et al.  1987 ; Rossi et al.  1995 ; Negro et al.  1998 ). Although both ifosfamide and strep-
tozocin produce cytotoxic effects on renal tubular cells, the cellular mechanism of 
nephrogenic DI is not clearly outlined. To the best of our knowledge, no new reports 
on nephrogenic DI from antineoplastic drugs have been published in the past decade. 

 Unlike anterior pituitary dysfunction, central DI has not been diagnosed in sur-
vivors of childhood tumors who underwent radiotherapy to the hypothalamic- 
pituitary axis (Gleeson and Shalet  2004 ). Central DI frequently occurs as a result of 
pituitary or hypothalamic malignancies and from surgery or cranial radiotherapy to 
these regions.  

    Syndrome of Inappropriate Antidiuretic Hormone Secretion 

 Toxicity or nerve impairment to the posterior pituitary gland may result in the inap-
propriate production and secretion of antidiuretic hormone (ADH). Syndrome of 
inappropriate ADH secretion (SIADH) has long been associated with cancer ther-
apy. Cytotoxic treatments that may cause SIADH include vinca alkaloids, cisplatin, 
cyclophosphamide, and melphalan (Sorensen et al.  1995 ; Otsuka et al.  1996 ; 
Brougham et al.  2002 ; Ishii et al.  2002 ; Kusuki et al.  2004 ). SIADH may also present 
as an endocrine paraneoplastic syndrome in which excessive ADH is secreted by 
tumors, usually of neuroendocrine origin (Robinson et al.  1980 ).  

    Hyperprolactinemia 

 Hyperprolactinemia is also a common disorder of the hypothalamic-pituitary axis 
(Karasek et al.  2006 ). Dopamine from the hypothalamus normally inhibits prolactin 
secretion from the pituitary gland. Cranial radiotherapy may interfere with this inhi-
bition, especially with high doses of radiation (>50 Gy), resulting in hyperprolac-
tinemia (Constine et al.  1987 ). Hyperprolactinemia has been described in both sexes 
and at all ages, but it occurs most frequently in young women after intensive radio-
therapy and is usually subclinical.   

    Adrenal Dysfunction 

 The adrenal gland is often overlooked in terms of screening and testing for endocrine 
disruption. Symptoms of adrenal insuffi ciency may include malaise, fatigue, 
 weakness, anorexia, nausea, vomiting, weight loss, abdominal pain, diarrhea, 
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hypothermia or hyperthermia, hypotension, altered mental status, and coma. Such 
symptoms often overlap with symptoms of cancer or cancer therapy and adrenal 
defi ciency may be overlooked. Numerous medications prescribed to patients with 
cancer may lead to adrenal dysfunction. 

 Mitotane can induce primary adrenal insuffi ciency through its adrenolytic activ-
ity, thus supporting its role in the treatment of adrenocortical carcinoma. Because 
mitotane must be administered in large doses to be therapeutic, it may destroy both 
normal and malignant adrenocortical cells. Suppressed glucocorticoid secretion and 
increased glucocorticoid and mineralocorticoid liver metabolism may also occur 
(Allolio and Fassnacht  2006 ; van Ditzhuijsen et al.  2007 ). 

 Various other antineoplastic agents have been associated with adrenal insuffi -
ciency, including busulfan (Ward et al.  1965 ; Smalley and Wall  1966 ) and suramin 
(Dorfi nger et al.  1991 ). Although adrenal toxicity has been observed in animals 
treated with sunitinib, no overt, clinically signifi cant adrenal suppression has been 
reported in humans receiving the drug. However, physicians are encouraged to 
monitor their patients for potential subclinical adrenal toxic effects. 

 Prolonged glucocorticoid exposure in the context of primary cancer treatment or 
supportive care (such as in graft-versus-host disease) is the most common cause of 
secondary adrenal insuffi ciency in cancer survivors. Long-term suppression of the 
hypothalamic-pituitary axis by exogenous glucocorticoids may render the adrenals 
atrophic (Howard and Pui  2002 ; Allolio and Fassnacht  2006 ). Slow tapering of 
high-dose steroids is required to allow resumption of normal adrenal function. 
Megestrol acetate is a progestational agent used to treat patients with endometrial 
and breast cancer and to improve appetite in patients with wasting syndromes. This 
agent has steroid activity that may suppress pituitary ACTH production, and abrupt 
withdrawal may cause central adrenal insuffi ciency.  

    Gonadal System Disorders 

 With advances in cancer treatment leading to prolonged survival, female and male 
survivors may be at risk for the development of reproductive disorders as a conse-
quence of radiotherapy to the gonadal or hypothalamic regions, cytotoxic chemo-
therapy, or surgical resection of gonadal organs. It is important to discuss fertility 
issues before initiating treatments that carry signifi cant risks for ovarian and testicu-
lar dysfunction or central hypogonadism (as described in a previous section). 

 In women, the effects of pelvic radiotherapy on the ovaries differ depending on 
the patient’s age, the radiation dose, and the fi eld of treatment. Radiation doses as 
low as 6 Gy can lead to ovarian failure and infertility in prepubertal girls and women 
older than 40 years (Lushbaugh and Casarett  1976 ; Howard  1991 ). Permanent infer-
tility in women younger than 40 years usually occurs after radiation doses of greater 
than 20 Gy (Lushbaugh and Casarett  1976 ). Primary gonadal dysfunction in men 
after radiation exposure is also dose-dependent. Low-dose testicular radiotherapy 
leads to a transient suppression of sperm counts with a recovery time proportional 
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to the radiation dose. Permanent infertility occurs with fractionated radiation doses 
of more than 2 Gy (Howell and Shalet  2002 ). 

 As discussed above, cytotoxic chemotherapy can lead to either primary or sec-
ondary hypogonadism. Alkylating agents (e.g., chlorambucil, melphalan, busulfan, 
cyclophosphamide, procarbazine) are not cell cycle–specifi c drugs, thereby making 
them generally highly gonadotoxic (Freckman et al.  1964 ; Ezdinli and Stutzman 
 1965 ; Bokemeyer et al.  1996 ; Meirow and Nugent  2001 ). Etoposide has been asso-
ciated with transient and permanent ovarian failure (Choo et al.  1985 ; Wong et al. 
 1986 ). In men, alkylating agents, such as cyclophosphamide and chlorambucil, are 
associated with reversible but prolonged azoospermia. A high rate of permanent 
testicular dysfunction has been reported with procarbazine use (Charak et al.  1990 ). 
Dose-related impairment of spermatogenesis has been reported during treatment for 
testicular carcinoma with cisplatin, etoposide, and bleomycin (Petersen et al.  1994 ). 

 Consultation with a fertility preservation specialist is recommended after deter-
mining that a patient is at risk for treatment-induced infertility and is interested in 
fertility preservation options. Options include ovarian suppression, donor eggs or 
sperm, or ovarian or testicular tissue cryopreservation prior to initiating gonado-
toxic therapy (Jeruss and Woodruff  2009 ).      

 Key Practice Points 

•     Because bone loss is one of the most prevalent endocrine adverse effects 
in cancer survivors, appropriate assessment (bone densitometry, vitamin D 
measurement, and FRAX assessment) should be performed for patients at 
risk.  

•   Hyperglycemia and dyslipidemia related to cancer treatments may be mild 
to severe, warranting medical treatment; however, long-lasting morbidity 
is not well established.  

•   A primary thyroid malignancy can develop in long-term cancer survivors 
who received radiotherapy to the neck during childhood.  

•   Thyroid dysfunction (hyperthyroidism, hypothyroidism) can occur after 
exposure to many different cancer treatments; symptoms suggestive of 
thyroid dysfunction warrant a good physical examination and laboratory 
testing.  

•   Hypopituitarism is most common in survivors of childhood nonpituitary 
brain tumors who received radiotherapy to the craniospinal region.  

•   Central hypogonadism from cancer treatments (e.g., craniospinal radio-
therapy or surgical resection) and primary hypogonadism can lead to very 
uncomfortable symptoms and temporary or permanent infertility.  

•   Education regarding potential endocrine complications related to cancer 
treatments must be provided to patients, oncologists, and primary caregiv-
ers so that timely and appropriate evaluation, referrals to specialists, and 
management can be initiated.    
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         Chapter Overview   Fatigue is a common symptom experienced by cancer 
survivors. It is important for the clinician to question the patient about the presence 
of this symptom because patients are often hesitant to mention it. In addition, 
cancer-related fatigue (CRF) commonly clusters with other symptoms, such as 
sleep disturbance, pain, depression, and anxiety. Patients with moderate to severe 
CRF should undergo a comprehensive evaluation that includes a history, physical 
examination, laboratory evaluation, and an assessment of their fatigue and possible 
associated symptoms. Nonpharmacologic interventions for the treatment of CRF 
include psychosocial interventions, activity enhancement, dietary management, and 
sleep management; pharmacologic interventions include agents such as stimulants. 
Further research is needed to elucidate the actual pathophysiology of CRF and 
better tailor treatment strategies.  

    Chapter 22   
 Fatigue 
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    Introduction 

 As strides have been made with earlier diagnosis of and more effective treatments for 
cancer, the number of cancer survivors has increased. Clinicians in both academic 
and community settings are more frequently seeing patients who have been treated 
for cancer with a variety of modalities, including surgery, chemotherapy, and radio-
therapy. Although these patients are considered free of cancer, they often present 
with sequelae resulting from their treatment. One of the most common and distress-
ing symptoms these patients experience is fatigue. Cancer-related fatigue (CRF) is 
defi ned as a distressing, persistent, and subjective sense of physical, emotional, or 
cognitive tiredness or exhaustion related to cancer or cancer treatment that is not 
proportional to recent activity and interferes with usual functioning (Mock et al. 
 2000 ). Cancer patients as well as survivors can experience CRF to such an extent that 
it interferes with their everyday life. The prevalence of CRF among cancer survivors 
is 17–21%, using the ICD-10 criteria for diagnosis. However, if other criteria are 
used, such as fatigue scale scores, the prevalence may be as high as 33–53%. 

 CRF is an important symptom that has often been overlooked for several reasons. 
First, clinicians working in an outpatient setting are usually very busy and experi-
ence time constraints related to assessing CRF. In addition, clinicians often lack 
knowledge related to the evaluation and formulation of a treatment plan for this 
common symptom. Moreover, cancer survivors may be hesitant to mention CRF for 
fear that it could indicate disease recurrence or that it is simply an expected treat-
ment effect. As a result, the clinician must make a defi nite effort to inquire about 
CRF with cancer survivors. Health care providers should also be familiar with 
methods of assessing and treating CRF. Cancer survivors and their families should 
be advised that if this symptom is present, they should alert their physician so that 
an evaluation can be done and a treatment plan can be formulated. CRF may 
decrease the cancer survivor’s overall quality of life and ability to maintain a career 
or fulfi ll other responsibilities. 

 CRF rarely occurs alone. In fact, CRF commonly occurs with other symptoms. 
It is important to assess the patient for the presence of other symptoms, as well as 
the severity of the symptoms. In the CRF Clinic at MD Anderson, patients with 
severe CRF have also been found to have increased levels of sleep disturbance, pain, 
depression, and anxiety (Escalante et al.  2010 ).  

    Etiology and Proposed Mechanisms of Cancer-Related Fatigue 

 Because of the high prevalence of fatigue among cancer patients and survivors, better 
understanding of the causal mechanism of CRF is needed. Unfortunately, the etiology 
of CRF is poorly understood. Several possible mechanisms have been proposed:

    1.    Serotonin dysregulation: cancer or cancer treatment leads to an increase in 
brain serotonin levels or upregulation of 5-HT receptors, resulting in reduced 
somatomotor drive, modifi ed hypothalamic-pituitary-adrenal axis function, and 
a feeling of reduced capacity due to physical work.   
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   2.    Disturbance of the hypothalamic-pituitary-adrenal axis: cancer or cancer treat-
ment alters the hypothalamic-pituitary-adrenal axis, resulting in endocrine 
changes, such as low cortisol levels, that result in fatigue.   

   3.    Circadian rhythm disruption: changes in circadian function result in alteration of 
endocrine function and metabolic processes, as well as sleep disorders.   

   4.    ATP dysfunction: cancer or cancer treatment leads to a defect in the regeneration 
of ATP in skeletal muscle, thereby resulting in decreased ability to perform 
mechanical tasks.   

   5.    Peripheral release of neuroactive agents: release of these agents leads to activa-
tion of vagal afferent nerves, resulting in suppression of somatic muscle activity 
and “sickness behavior.”   

   6.    Dysregulation of cytokines: dysregulated levels of cytokines such as tumor 
necrosis factor-alpha or interleukin-beta can lead to increased fatigue. 

 A patient’s CRF could be caused by any or all of these potential mechanisms. 
Further research on the causes of CRF is needed so that better prevention and treat-
ment modalities may be established.      

    Fatigue Measurement 

 It is important to screen cancer survivors for CRF so that if it is present, an appro-
priate evaluation may be performed and an individualized treatment program may 
be created. The National Comprehensive Cancer Network recommends the follow-
ing screening question: How would you rate your fatigue on a scale of 0–10 over the 
past 7 days? Mild fatigue is scored as 1–3; moderate fatigue, 4–6; and severe fatigue, 
7–10. The National Comprehensive Cancer Network recommends using the words 
none, mild, moderate, and severe to describe fatigue for patients who are unable to 
assign a number to it. In the CRF Clinic at MD Anderson, we use the Brief Fatigue 
Inventory (Mendoza et al.  1999 ), which consists of nine questions. This inventory 
evaluates the patient’s present, usual, and worst levels of fatigue and its impact on 
the patient’s daily life. Answers to the questions are scored as described above and 
individual question scores are summed and averaged to produce a fi nal score. The 
scoring system for the fi nal scores is as follows: mild fatigue, <4; moderate fatigue, 
4–6; severe fatigue, ≥7.  

    Evaluation 

 When a clinician evaluates a cancer survivor with CRF, the clinician must obtain a 
complete history and perform a physical examination. It is vital to note the patient’s 
cancer diagnosis and the treatment received, such as surgery, chemotherapy, radio-
therapy, bone marrow transplantation, or hormonal treatment, in the patient’s 
 history. Cancer survivors should also be assessed during the clinic visit for the pres-
ence of comorbid conditions and other factors contributing to CRF. It is important 
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to keep in mind that a multitude of comorbid conditions may result in fatigue. 
For example, cardiac disease, pulmonary dysfunction, hepatic disease, renal insuf-
fi ciency, hypothyroidism, and anemia are just a few of the medical issues that may 
contribute to the patient’s fatigue (Table  22.1 ).

   Another important component of the patient’s history is a thorough evaluation of 
medications the patient is taking. Certain medications such as sedating agents and beta 
blockers may add to increased fatigue. Another key aspect of medication review is an 
assessment of any over-the-counter medications the patient may be  taking, including 

  Table 22.1    Factors 
contributing to cancer-related 
fatigue  

 Medical issues 
  Anemia 
  Endocrine dysfunction 
   Hypothyroidism 
   Hypogonadism 
   Diabetes mellitus 
   Adrenal insuffi ciency 
  Neurologic dysfunction 
  Cardiac dysfunction 
  Pulmonary dysfunction 
  Hepatic dysfunction 
  Renal dysfunction 
  Rheumatologic disorders 
 Physical function changes 
  Physical inactivity 
  Physical deconditioning 
 Nutritional imbalances 
 Medications 
   Sedating agents (e.g., hypnotics, narcotics, neuropathic 

agents) 
  Beta-blockers 
  Other (drug interactions and other medication side effects) 
 Cancer treatment effects 
  Chemotherapy 
  Radiotherapy 
  Surgery 
  Bone marrow transplantation 
  Biologic response modifi ers 
  Hormonal treatment 
 Sleep dysfunction 
  Obstructive sleep apnea 
  Restless leg syndrome 
  Narcolepsy 
  Insomnia 
 Symptom burden 
  Pain 
  Anxiety and depression 
  Stress 
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vitamins, supplements, and herbal therapy. Polypharmacy and drug interactions may 
also be a factor in the CRF. Additionally, inquiry into alcohol and illicit drug usage is 
necessary. These behaviors may impact the patient’s overall medical condition. 

 A complete review of systems is also necessary because this can provide valu-
able clues to the presence of comorbid conditions that have not been diagnosed or 
are being inadequately treated. For instance, questions regarding sleep quality may 
aid in the assessment of sleep disturbances such as insomnia, narcolepsy, restless 
leg syndrome, and obstructive sleep apnea. 

 A detailed history regarding the patient’s CRF should also be attained. It may be 
very helpful to establish when the patient began to experience fatigue, its pattern over 
time, factors that have alleviated the fatigue or made it worse, and its overall impact 
on the patient’s daily life. By asking a patient to describe a typical day, the clinician 
may begin to assess the patient’s overall activity level. It is important to inquire 
whether employed patients are having diffi culty fulfi lling their job duties and 
whether the patient is or has recently been on short-term or long-term disability. 

 Inquiries should be made regarding whether the patient exercises; regular daily 
exercise can be benefi cial to many patients with CRF. Finally, a complete physical 
examination is required for those with moderate to severe fatigue. The National 
Comprehensive Cancer Network has developed a practice guideline for CRF that 
may be helpful to practitioners (Mock et al.  2007 ). 

 At MD Anderson, a clinic is dedicated to the evaluation, treatment, and long- 
term follow-up of cancer patients and survivors with CRF. During the initial clinic 
visit, patients undergo a complete history and physical examination as detailed 
above. In addition, patients are required to complete a packet of survey tools in an 
effort to assess not only the severity of the fatigue, but also the presence and degree 
of other symptoms that normally cluster with fatigue, such as pain, anxiety, depres-
sion, stress, and poor sleep quality. Each patient undergoes an initial workup that 
includes a complete blood count, chemistry panel, and tests to measure electrolyte 
levels and thyroid-stimulating hormone levels. The thyroid-stimulating hormone 
test should be performed within 6 months of the initial clinic visit and the additional 
tests within 2 months of the visit, especially in patients who have not recently under-
gone diagnostic testing. Further studies may need to be requested to determine 
whether comorbid conditions may be a factor in the patient’s CRF. Then, an initial 
treatment plan is formulated and a subsequent visit is arranged.  

    Treatment Interventions 

 All cancer patients should be educated on general strategies for the management of 
CRF, regardless of the patient’s level of fatigue. These approaches are often helpful 
to patients and families. General strategies for managing CRF include energy con-
servation and distraction. Examples of energy conservation include setting priori-
ties, delegating activities, and scheduling activities at times of peak energy. 
Distraction may include playing games, working on puzzles and listening to music, 
or visiting family or friends. 
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 In addition, it is often helpful for the patient to self-monitor fatigue levels, noting 
activities that both improve and worsen levels of fatigue. For instance, writing in a 
daily diary may be helpful for identifying fatigue patterns. 

 CRF treatment interventions are organized into two major categories: nonphar-
macologic and pharmacologic (Fig.  22.1 ).

      Nonpharmacologic Treatment Interventions 

 Nonpharmacologic treatment interventions are divided into four categories:  
 psychosocial interventions, activity enhancement, dietary management, and sleep 
management. Psychosocial interventions and activity enhancement have the most 
supportive evidence that they benefi t cancer patients with CRF. 

Psychosocial
interventions

Dietary management

Sleep management

Activity enhancement
(level 1)    

Pharmacologic

Stimulants

Treat anemia as
appropriate 

Cognitive-behavioral therapy/
behavioral therapy

(level 1)

Psychoeducational and
educational therapy (level1)

Supportive expressive
therapiesNonpharmacologic

  Fig. 22.1    Cancer-related fatigue treatment interventions (level 1 indicates National Comprehensive 
Cancer Network Category 1: the recommendation is based on high-level evidence [e.g., random-
ized, controlled trials] and there is uniform consensus in the National Comprehensive Cancer 
Network)       
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    Psychosocial Interventions 

 Cancer survivors commonly experience stress, anxiety, and depression following 
completion of their active treatment. Often, these symptoms are associated with 
fatigue and should be surveyed during the initial medical evaluation. Evidence 
from clinical trials and meta-analyses demonstrates the effectiveness of a diverse 
group of nonpharmacologic psychoeducational interventions. Improvements in 
CRF following these types of interventions have been noted to persist for as long 
as 2 years. 

 Types of psychosocial interventions include educational activities, support 
groups and individual counseling, comprehensive coping methods, stress manage-
ment training, and personal behavioral intervention. Cognitive-behavioral therapy 
has benefi ted some patients with fatigue. Cognitive-behavioral therapy includes 
aspects of self-care management; aid with information, decision-making, and 
problem- solving; communication with health care providers; and counseling and 
support. Self-care management includes behaviors such as taking brief naps early in 
the day or listening to guided imagery tapes daily. Psychosocial interventions may 
not be effective in all patients with CRF, especially if we assume that CRF has a 
biologic mechanism.  

    Activity Enhancement 

 Strong data support the effi cacy of activity enhancement (exercise) in managing 
CRF. Although the exact mechanism of exercise that improves CRF is not clearly 
elucidated, one hypothesis relates to improvement in functional capacity, thus lead-
ing to a decreased effort in performing daily activities and, therefore, less 
fatigue. 

 A variety of studies, involving various types of patients and cancer diagno-
ses, have shown that exercise decreases levels of CRF. Many of these studies are 
limited by small size, variable methodologies, diverse exercise interventions, 
and differences in study follow-up time. Despite these limitations, all studies 
have consistently shown that exercise decreases levels of CRF. Exercise inter-
ventions assessed have included use of bed-cycle ergometers, walking  programs, 
stationary biking, strength and resistance training, fl exibility training, routine 
stretching, yoga, and seated exercise, as well as choice of an aerobic-type 
exercise. 

 Each patient should be carefully evaluated prior to instituting an exercise pro-
gram, with consideration of age and functional status, condition of any underlying 
comorbidities, prior cancer treatment received, and any residual treatment side 
effects that may interfere with an exercise program. An individualized approach 
should be taken. Some patients with poor physical conditioning may need a physi-
cal therapy or rehabilitation program initially. Others with signifi cant comorbidities 
may need a more in-depth medical evaluation prior to recommendation of any 
 specifi c exercise intervention.  
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   Dietary Management 

 Nutritional issues are very common in cancer survivors. The most common prob-
lems include malabsorptive syndromes, especially in patients who have undergone 
surgical interventions for gastrointestinal malignancies, and electrolyte disorders 
resulting from renal tubular dysfunction. Some patients have more poorly controlled 
diabetes, or develop diabetes, with weight gain after treatment. This may be particu-
larly prominent in breast cancer survivors who are receiving hormonal therapy. In 
addition, discussion of weight management measures in overweight or obese cancer 
survivors should be a priority. Other patients with poor oral intake may require 
nutritional support with feeding tube placement or total parenteral nutrition. Dietary 
assessment in patients complaining of CRF should be performed, and patients with 
signifi cant nutritional issues should undergo a more in-depth review.  

   Sleep Management 

 Various sleep dysfunctions, from the extremes of insomnia to hypersomnia, are often 
present in patients with CRF, and these dysfunctions are frequently challenging to 
remedy. A number of factors may cause or contribute to the sleep dysfunction, includ-
ing anxiety and depression, the amount of sleep the patient gets, day napping, medi-
cation side effects, nutritional characteristics, and night awakenings. Patients with 
symptoms of obstructive sleep apnea may benefi t from further workup, including a 
sleep study. Cognitive-behavioral therapy has also been used to treat sleep dysfunc-
tions, with an emphasis on stimulus control, sleep restriction, and sleep hygiene.  

   Complementary Therapies 

 Complementary therapies that have been studied for the treatment of CRF include 
acupuncture, aromatherapy, adenosine triphosphate infusions, healing touch, hyp-
nosis, lectin-standardized mistletoe extract, levocarnitine, massage, mindfulness- 
based stress reduction, polarity therapy, relaxation, and Tibetan yoga. Presently, 
insuffi cient data support the routine use of these interventions for the treatment of 
CRF. Larger, randomized trials are necessary to establish evidence of the effi cacy of 
complementary therapies for CRF (Molassiotis et al.  2007 ; Sood et al.  2007 ; Vickers 
et al.  2004 ). Results of these preliminary trials suggest a potential benefi t of these 
therapies for the treatment of CRF, but further study is needed.   

    Pharmacologic Treatment Interventions 

 The most commonly used pharmacologic agents for the treatment of CRF include 
stimulants and antidepressants. Although these two groups of agents have been 
most studied, data are still scant. The studies are often poorly designed, include a 
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relatively small number of patients, and are diffi cult to compare and interpret. 
Larger, better-designed clinical trials are needed to provide stronger evidence. 

   Stimulants 

 The most frequently used stimulants to treat CRF include methylphenidate, 
modafi nil, and armodafi nil, none of which are approved by the US Food and Drug 
Administration for the treatment of CRF (Table  22.2 ).

   Methylphenidate has both short-acting and long-acting preparations. This drug 
has been available for many years and is commonly used in children for the treat-
ment of attention defi cit hyperactivity disorder. It is a controlled substance in the 
United States and requires triplicate prescription. Usually, the starting dose for the 
treatment of CRF for the short-acting preparation is 5 mg in the morning and 5 mg 
at noon. Short-acting methylphenidate may require dose titration, with a usual maxi-
mum dose of 1 mg/kg per day. For most patients with CRF, minimal improvement is 
observed with doses of more than 20 mg per day. Doses of the long-acting prepara-
tion start at 18 mg daily in the morning. The dose titration can begin within 2–3 days 
following use of the stimulant because the effect is usually observed fairly quickly. 
Side effects frequently become more prevalent with higher doses. These may include 
jitteriness or nervousness, tachycardia, insomnia, headache, and anorexia. 

 The short-acting preparation of methylphenidate has a short plasma half-life 
(2 hours), with a rapid onset of action and duration of action lasting 3–6 hours. The 
long- acting preparation has a 12-hour duration of action. Whether a short-acting or 
 long- acting stimulant is prescribed depends on the patient’s preference. The long-
acting preparation is taken only once daily and may improve compliance in patients 
who have diffi culty adhering to a twice-daily medication schedule. However, the 
twice- daily medication plan may lend itself to more specifi c titration at particular 

   Table 22.2    Commonly used stimulants for the treatment of cancer-related fatigue   

 Name 
(trade name) 

 Preparation 
type  FDA approval  Starting dose  Maximum dose 

 Common side 
effects 

 Methylphenidate 
(Ritalin) 

 Short-
 acting  

 ADHD, 
narcolepsy 

 5 mg orally, 
morning 
and noon 

 1 mg/kg 
per day 

 Jitteriness, 
headache 

 Methylphenidate 
(Concerta) 

 Long-
acting 

 ADHD, 
narcolepsy 

 18 mg orally, 
morning 
only 

 54 mg per day  Jitteriness, 
headache 

 Modafi nil 
(Provigil) 

 Short-
 acting  

 Narcolepsy, 
OSAHS, 
SWSD 

 100 mg orally, 
morning 
and noon 

 200 mg orally, 
morning and 
noon (400 mg 
per day) 

 Headache, 
nausea, 
nervousness 

 Armodafi nil 
(Nuvigil) 

 Long-
acting 

 Narcolepsy, 
OSAHS, 
SWSD 

 150 mg orally, 
morning 
only 

 250 mg per day  Headache, 
nausea, 
dizziness 

   FDA  indicates US Food and Drug Administration,  ADHD  attention defi cit hyperactivity disorder, 
 OSAHS  obstructive sleep apnea/hypopnea syndrome,  SWSD  shift work sleep disorder  
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times of the day. For example, a patient with more fatigue in the afternoon may take 
a larger dose of the short-acting preparation at noon compared with the morning 
dose. This feature may be attractive to some patients. 

 One study of methylphenidate for the treatment of CRF used a dosing schedule 
that allowed patients to repeat doses of 5 mg every 2 hours as needed, up to 20 mg 
daily. Results of this study showed signifi cant improvements in fatigue at the end of 
the fi rst week compared with baseline in patients in both the placebo group and the 
methylphenidate group. The benefi ts may be attributable to contact with the study 
personnel on a daily basis or the placebo effect (Bruera et al.  2006 ). No trials have 
been conducted comparing stimulants for the treatment of CRF. Often a patient not 
benefi ting from one stimulant changes to another and reports improvement. 

 Modafi nil is a nonamphetamine central nervous system stimulant that has 
received US Food and Drug Administration approval for the treatment of narco-
lepsy, obstructive sleep apnea/hypopnea syndrome, and shift work sleep disorder. 
Modafi nil has been used to treat fatigue related to multiple sclerosis. Studies of 
modafi nil for the treatment of CRF have shown confl icting results. A large study 
showed reductions in CRF only in a subgroup of patients with high baseline levels 
of CRF (Jean-Pierre et al.  2010 ). Two smaller pilot studies composed of 27 patients 
and 20 patients demonstrated statistically signifi cant reductions in CRF for most 
patients treated with modafi nil. These pilot studies also demonstrated that modafi nil 
led to reduced sleepiness during the day, reduced depression and anxiety, and 
improved performance status (Blackhall et al.  2009 ; Spathis et al.  2009 ). 

 Modafi nil has a peak plasma concentration after 2–4 hours, with a half-life of 
15 hours. The initial dose is 100–200 mg in the morning. Modafi nil is short-acting 
and requires a second dose around noon, depending on the time of the fi rst dose. The 
maximum dose is 400 mg per day. 

 Dextroamphetamine is approved by the US Food and Drug Administration for 
the treatment of narcolepsy and attention defi cit hyperactivity disorder. Fifty patients 
with advanced cancer and fatigue were studied in a placebo-controlled trial of 
 dextroamphetamine, with a dose of 10 mg twice daily (Auret et al.  2009 ). Patients 
were treated for 8 days and showed no benefi t. This outcome may be attributable to 
the population studied (poor performance status), the short treatment time, or inter-
actions with the various other medications that patients in this group were taking 
during the study period. More study is needed to determine whether this agent may 
be benefi cial for patients with CRF. 

 Armodafi nil is a long-acting stimulant currently approved for the treatment of 
narcolepsy and shift work sleep disorder. It is also approved for the treatment 
of obstructive sleep apnea/hypopnea syndrome. The exact mechanism of action of 
armodafi nil is unknown. Armodafi nil is the R-enantiomer of modafi nil, and it has a 
half-life elimination of 15 hours, a time to peak plasma of 2 hours, and a steady state 
of approximately 7 days. Armodafi nil is taken once daily in the morning, at a dose 
of either 150 mg or 250 mg. The maximum daily dose is 250 mg. Armodafi nil has 
been studied in human immunodefi ciency virus (HIV)-related fatigue in a placebo- 
controlled randomized trial and was effective and well-tolerated in HIV-positive 
patients (Rabkin et al.  2011 ). The response rate to armodafi nil was 75%, compared 
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with 25% in the placebo group. Patients reported substantially improved energy. 
Although there is interest in using this agent to treat CRF, data are not currently 
available to endorse its routine use.  

   Antidepressants 

 Fatigue and depression are highly correlated and may be viewed as overlapping 
in some cases. However, 3 placebo-controlled randomized trials of selective sero-
tonin reuptake inhibitors (paroxetine, sertraline) in cancer patients have demon-
strated that fatigue and depression differ and are each a distinct entity. These 
trials did not demonstrate improvement in fatigue with treatment, although 
improvement in depressive symptoms was observed (Auret et al.  2009 ; Morrow 
et al.  2008 ). 

 Bupropion has been studied in cancer patients with CRF with or without moder-
ate to severe levels of depression (Moss et al.  2006 ). Both groups of patients showed 
improvements in fatigue and depression, suggesting that bupropion could be a 
potential treatment for CRF. However, the study was limited by a small number of 
patients and open-label methodology. Larger, randomized trials are needed to vali-
date preliminary fi ndings. 

 The varied fi ndings thus far in the study of antidepressants as a treatment for 
CRF may be related to the assorted classes of antidepressants and their related 
mechanisms of action.  

   Other Agents 

 Other agents studied for the treatment of CRF have been wide-ranging. Steroids 
have been studied primarily in patients with CRF at the end of life and not in cancer 
survivors (Bruera et al.  1985 ). Other outcome measures (strength, weakness,  activity 
level) were substituted for CRF in these trials. No agreement has been established 
that these metrics are correct substitutes for fatigue. In addition, side effects limit 
the routine use of steroids in other cancer populations. 

 Donepezil is a selective acetyl cholinesterase inhibitor approved for the  treatment 
of Alzheimer disease. It was evaluated for the treatment of CRF in a randomized, 
placebo-controlled trial of 142 cancer patients (Bruera et al.  2007 ). Patients received 
5 mg of donepezil or a placebo daily for 7 days. During week 2, all patients were 
offered open-label donepezil. No benefi t was found for donepezil over placebo in 
the management of CRF. 

 In another double-blind randomized crossover trial, multivitamins were studied 
against placebo in 40 breast cancer patients undergoing radiotherapy (de Souza 
et al.  2007 ). Lower levels of fatigue were noted in the placebo arm. 

 Twenty-nine cancer patients with carnitine defi ciency participated in a double- 
blind phase followed by an open-label phase trial of L-carnitine lasting 2 weeks 
(Cruciani et al.  2009 ). No improvement in CRF was noted with L-carnitine. 
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 Hematopoietic growth factors, erythropoietin, and darbopoietin have been used 
to treat chemotherapy-induced anemia in cancer patients, and some studies have 
shown improvements in fatigue when anemia is corrected (Lyman and Glaspy  2006 ; 
Gabrilove et al.  2007 ). Because of thromboembolic events, increased mortality 
rates, and other adverse cancer outcomes related to these agents, guidelines regard-
ing appropriate use, including specifi c recommendations based on tumor diagnosis 
and hemoglobin levels, have resulted in less use of these agents. 

 In summary, few well-designed, large clinical trials of pharmacologic agents to 
treat CRF have been done, and no trial thus far has focused on cancer survivors 
with CRF.        
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 Key Practice Points 

•     CRF is different from the fatigue commonly experienced by healthy adults.  
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•   Research focusing on the pathophysiology of CRF is in its infancy. Further 
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•   Patients with moderate to severe CRF require a detailed evaluation so that 

an individualized treatment plan can be formulated.  
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Activity enhancement (exercise) and psychosocial interventions are sup-
ported by the most evidence and are category 1 recommendations (National 
Comprehensive Cancer Network Clinical Practice Guidelines in Oncology: 
CRF).  
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         Chapter Overview   Patients with cancer frequently develop immunologic 
impairment as a result of the underlying malignancy and its treatment. Each 
immunologic defi cit is associated with a specifi c spectrum of infection, although 
there is some overlap. Multiple risk factors may be present in the same patient, 
increasing the risk of and widening the spectrum of infection. Some nonimmunologic 
factors also play a role in the predisposition to infection. Increased survival durations 
among patients with solid tumors and hematologic malignancies and those who 
have undergone hematopoietic stem cell transplantation have resulted in a growing 
population of patients who remain at risk for the development of serious infections 
for sustained periods of time. This chapter discusses the immunologic defects 
commonly encountered in subgroups of cancer patients, focusing on the risk factors, 
infectious complications, and other features unique to each subgroup. A brief 
discussion of immune reconstitution in hematopoietic stem cell transplantation 
recipients is included. The stem cell transplantation specialists at MD Anderson 
perform more hematopoietic stem cell transplantations than at any other institution 
in the United States. Finally, the chapter concludes with a brief discussion of 
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antimicrobial stewardship, which has become an important and (in the opinion of 
the author) mandatory strategy in the overall management of infection in cancer 
patients, particularly long-term survivors.  

    Introduction 

 Infection is a common problem in patients with cancer, both during active treatment 
and in the survivorship phase. Patients develop signifi cant impairment of host 
defenses as a result of either the underlying disease or its treatment. Host defense 
mechanisms can be immunologic or nonimmunologic. Immunologic host defenses, 
which respond to specifi c microbial antigens, include phagocytosis (carried out pri-
marily by polymorphonuclear leukocytes and cells of the monocyte-macrophage 
lineage), cell-mediated immunity (primarily a function of T-cells), humoral immu-
nity and antibody production (primarily a function of B-cells), and the complement 
system. Nonimmunologic host defenses include anatomic barriers such as the skin 
and mucous membranes, gastric acid, epithelial ciliary function, tears, and even 
intestinal peristalsis. This chapter will focus primarily on immunologic host 
defenses and the infectious complications associated with them.  

    Neutropenia 

 Neutropenia, defi ned as an absolute neutrophil count of ≤500/mm 2 , is the most 
common predisposing factor for infections (Rolston and Bodey  2010 ). Both the 
degree and the duration of neutropenia infl uence the development of infection. 
Bacterial infections are common during the initial phase of neutropenia, and fungal 
infections are encountered more frequently as neutropenia persists. Fever is the 
most common, and sometimes the only, manifestation of infection in neutropenic 
patients. Some patients with adequate numbers of neutrophils may still be suscep-
tible to infection owing to impaired neutrophil function (e.g., neutrophil migration, 
phagocytosis).  

    Impaired Cellular Immunity 

 Defects in the T lymphocyte or mononuclear phagocytic system also result in an 
increased susceptibility to infection. Cell-mediated immunity plays a primary role 
in protecting against intracellular pathogens. T-4 lymphocytes, however, can infl u-
ence all aspects of immunity as a consequence of their ability to induce specifi c 
immune responses in other cells. T lymphocyte function is impaired in a variety of 
disorders, such as Hodgkin disease and chronic or acute lymphocytic leukemia. 
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Immunosuppressive therapy with agents such as corticosteroids and tacrolimus and 
treatment with purine analogs such as fl udarabine and clofarabine, monoclonal 
antibodies such as alemtuzumab or rituximab, and alkylating agents such as temo-
zolomide also produce lymphocytopenia and prolonged suppression of lymphocyte 
function (Samonis and Kontoyiannis  2001 ; Su et al.  2004 ; Martin et al.  2006 ).  

    Impaired Humoral Immunity 

 The immune response mediated by antibodies is referred to as humoral immunity. 
B lymphocytes are responsible for antibody production. In disorders such as multi-
ple myeloma, Waldenström macroglobulinemia, and the various “heavy chain dis-
eases,” malignant proliferation of plasma cells or their precursors occurs at the 
expense of normal plasma cells, resulting in low levels of normal immunoglobulins 
(Karlsson et al.  2011 ). Hypogammaglobulinemia is also present in 30–40% of 
patients with chronic lymphocytic leukemia. Patients with impaired humoral immu-
nity are particularly susceptible to infections caused by encapsulated organisms 
such as  Streptococcus pneumoniae . Common infection-causing organisms associ-
ated with the various immunologic defi cits are listed in Table  23.1 .

       Patients with Hematologic Malignancies 

 The predominant risk factor for infection in patients with hematologic malignancies 
is neutropenia (Crawford et al.  2004 ). Severe and prolonged neutropenia (absolute 
neutrophil count ≤500/mm 3  for >10 days) occurs when normal bone marrow is 
replaced by malignant cells and as a result of cytotoxic chemotherapy. Bacterial, 
fungal, and some viral infections are common in neutropenic patients (Table  23.1 ). 
Neutropenia, however, is not the only risk factor for infection in patients with hema-
tologic malignancies. Impaired cell-mediated immunity occurs in patients with 
Hodgkin disease and those treated with corticosteroids. Immunosuppressive drugs 
such as purine analogs and monoclonal antibodies produce defects in cell-mediated 
immunity and humoral immunity, and the risk and spectrum of infection may 
resemble that observed in recipients of allogeneic stem cell transplantation. 
Additionally, patients with a hematologic malignancy requiring splenectomy 
develop prolonged impairment of antibody production.  

    Hematopoietic Stem Cell Transplantation Recipients 

 Recipients of myeloablative hematopoietic stem cell transplantation experience pro-
found and prolonged periods of pancytopenia and immunosuppression. Although the 
degree of myelosuppression is milder following nonmyeloablative regimens, the 
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degree and duration of lymphodepletion and resultant immunosuppression tends to 
be similar. Following transplantation, neutrophil recovery occurs fi rst, followed by 
monocyte, natural killer cell, platelet, and red cell recovery. B-cell recovery generally 
takes 6–12 months to occur, and patients remain at risk for infections caused by 
encapsulated bacteria during this time. Humoral immune competence following 
transplantation can be reliably assessed only by documenting adequate increases in 
specifi c antigens following vaccination or infection. T-cells are the last to recover, 

   Table 23.1    Common 
pathogens in patients 
with cancer  

 Neutropenia 
  Gram-positive bacteria 
   Coagulase-negative staphylococci 
    Staphylococcus aureus  (including MRSA) 
    Viridans  group streptococci 
    Enterococcus  species (including VRE) 
   Beta-hemolytic streptococci 
  Gram-negative bacteria 
    Escherichia coli  
    Klebsiella  species 
    Pseudomonas aeruginosa  
    Stenotrophomonas maltophilia  
  Fungi 
    Candida  species 
    Aspergillus  species 
   Zygomycetes 
    Fusarium  species 
 Cellular Immune Dysfunction 
  Bacteria 
   Listeria monocytogenes 
    Rhodococcus  species 
    Salmonella  species 
   Mycobacteria 
    Nocardia  species 
    Legionella  species 
  Fungi 
    Aspergillus  species 
    Cryptococcus neoformans  
    Histoplasma capsulatum  
    Coccidioides immitis  
    Pneumocystis jiroveci  
  Helminths 
    Strongyloides stercoralis  
 Humoral Immune Dysfunction 
   Streptococcus pneumoniae  
   Haemophilus infl uenzae  

   MRSA  indicates methicillin-resistant  Staphylococcus 
aureus ,  VRE  vancomycin- resistant  Enterococcus   
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and their recovery is greatly affected by several factors, including graft-versus-host 
disease (GVHD), age, other comorbidities, and infectious exposure prior to trans-
plantation. Full immune competence is defi ned as the ability to safely receive live 
vaccines. This occurs at approximately 24 months after transplantation in patients 
who do not have active GVHD and who are not receiving immunosuppressive 
therapy. 

 Patients receiving myeloablative preparatory regimens develop infections in 
three distinct phases (Mir and Battiwalla  2009 ). Phase I is the pre-engraftment 
phase, which generally lasts for 15–45 days after the transplantation. During this 
phase, severe neutropenia and breaches in the mucocutaneous barriers increase the 
risk for bacterial infections and infections caused by  Candida  species. As neutro-
penia persists, infections with  Aspergillus  species and other molds begin to emerge. 
Herpes simplex virus reactivation also occurs during this phase. Phase II is the 
postengraftment phase (30–100 days after the transplantation). During this phase, 
infections related to impaired cell-mediated immunity predominate. GVHD and 
immunosuppressive therapy can greatly increase the occurrence of infections dur-
ing this phase. Infections with herpes viruses (especially cytomegalovirus), 
 Pneumocystis jiroveci , and  Aspergillus  species are common during this phase. 
Phase III is the late phase (>100 after the transplantation). Patients with chronic 
GVHD and alternative donor transplantation recipients remain at risk for infection 
during this phase. Infections with cytomegalovirus, varicella zoster virus, and 
encapsulated bacteria, such as  Streptococcus pneumoniae , are most common. A 
detailed description of the clinical features, diagnosis, treatment, and prevention of 
these various infections is beyond the scope of this chapter (Tomblyn et al.  2009 ; 
Freifeld et al.  2011 ).  

    Patients with Solid Tumors 

 Infections in patients with hematologic malignancies and hematopoietic stem cell 
transplantation recipients have been studied extensively, and many of the principles 
for the management of infections in patients with cancer have been developed in 
this group of patients. Solid tumors, however, account for most cancers in adults, 
and most cancer survivors have or had solid tumors. The American Cancer Society 
estimates that approximately 1.4 million new solid tumors are diagnosed each year 
in the United States. 

    Risk Factors for Infection 

 Several factors contribute to the risk of infection in patients with solid tumors 
(Table  23.2 ). Unlike patients with hematologic malignancies, patients with solid 
tumors usually have normally functioning neutrophils, and conventional 
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chemotherapy rarely produces severe neutropenia that lasts for more than 7–10 
days. Thus, the “at risk” period is short, and many neutropenic patients with solid 
tumors are considered to have a low risk of developing an infection (Klastersky 
et al.  2000 ).

   Anatomic barriers (intact skin and oropharyngeal, respiratory, gastrointestinal, 
and genitourinary mucosal surfaces) provide an important defense mechanism 
against invasion by microorganisms. Chemotherapy often damages mucosal sur-
faces, increasing the risk of infection. Mucosal damage can also be caused by radia-
tion, surgical procedures, and medical devices. 

 Obstruction caused by expanding tumors is fairly common. Bronchogenic carci-
nomas (or metastatic lesions) often cause partial airway obstruction, leading to the 
development of postobstructive pneumonia, bronchopleural fi stula, and empyema. 
Biliary tract obstruction results in ascending cholangitis. Ureteral obstruction caus-
ing urinary tract infections occurs in patients with genitourinary and prostatic 
tumors. 

 Surgery, medical procedures, radiation, and catheters and other devices (shunts, 
stents, and prostheses) are often associated with infection. Vascular access catheters 
facilitate the drawing or administration of blood or blood products, as well as 
administration of chemotherapy, antimicrobial agents, or other supportive therapy. 
Infection is the most common complication associated with these catheters. Urinary 
catheters are frequently used when urinary obstruction or incontinence is present. 
Local involvement of the bladder or ureters with the malignancy often requires the 
creation of surgical diversions into ileal or colonic segments. Acute or chronic 
pyelonephritis progressing to abscess formation or bacteremia can also occur. Many 
patients with central nervous system tumors require cerebrospinal fl uid shunts. 
Infection at the central nervous system end of the shunt produces symptoms consis-
tent with ventriculitis or meningitis, whereas an infection at the distal end of the 
shunt produces symptoms consistent with pleuritis or peritonitis. Surgically 
implanted prosthetic devices are frequently used in patients with osteosarcoma and 
other bone tumors. Infection is the most common complication associated with 
these devices.  

   Table 23.2    Risk factors for infection in patients with solid tumors   

 Risk factor  Contributing factors 

 Neutropenia  Chemotherapy; other agents (e.g., ganciclovir); radiation; tumor 
  infi ltration of bone marrow 

 Disrupted anatomic 
  barriers 

 Chemotherapy; radiation; surgical procedures; catheters and other 
  medical devices 

 Tumor obstruction  Primary or metastatic tumor in the airways, biliary tract, urinary tract, 
  or bowel 

 Certain procedures and 
  devices 

 Vascular access catheters; shunts; prosthetic devices; percutaneous 
  endoscopic gastrostomy tubes; diagnostic and therapeutic surgical 
  procedures 

 Miscellaneous  Loss of gag refl ex/cord compression; impaired micturation; age; 
  malnutrition; antibiotics 
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    Site and Spectrum of Infection 

 The site of infection depends on the location and size of the tumor or the site and 
nature of the medical device or surgical procedure (see Table  23.3 ). Most infections 
are caused by the patient’s resident microfl ora (Wisplinghoff et al.  2003 ). Surgical 
wound infections and catheter-related infections are caused most often by organ-
isms colonizing the skin, although certain opportunistic pathogens, such as 
 Pseudomonas aeruginosa , are beginning to emerge. Most respiratory infections are 
caused by the oropharyngeal fl ora;  Staphylococcus  species and gram-positive bacilli 
are the predominant pathogens observed in various health care settings. Polymicrobial 
infections occur when the infection includes tissue involvement (Rolston et al. 
 2007 ). Examples include perirectal abscesses, neutropenic enterocolitis, pneumo-
nia, and complicated skin–skin structure infections. Catheter-associated infections 
may also be polymicrobial. Fungal and viral infections are less common in patients 
with solid tumors. A breakdown of predominant pathogens according to the site of 
infection is provided in Table  23.4 .

        Diagnosis and Treatment 

 Because such a wide variety of infections occur in patients with solid tumors, a 
detailed discussion of diagnosis and treatment is beyond the scope of this chapter. 
As a general rule, patients with severe neutropenia and those receiving 

   Table 23.3    Common sites of infection in patients with solid tumors   

 Tumor  Site or type of infection 

 Brain (central 
  nervous system) 

 Wound infection; epidural or subdural infection; brain abscess; 
  meningitis/ventriculitis; shunt-related infection; pneumonia 
  (aspiration); urinary tract infection 

 Head and neck  Cellulitis; wound infection; deep facial space infection; mastoiditis; 
  sinusitis; osteomyelitis; aspiration/nosocomial pneumonia; cavernous 
  (or other) sinus thrombosis; meningitis; brain abscess; retropharyngeal 
  and paravertebral abscess; percutaneous endoscopic gastrostomy 
  tube-related infection 

 Gastrointestinal  Mediastinitis; tracheo-esophageal fi stula with pneumonia/empyema; 
  gastric perforation and abscess; percutaneous endoscopic gastrostomy 
  tube-related infections; peritonitis; abdominal/pelvic abscesses 

 Breast  Wound infection; cellulitis and lymphangitis; mastitis; abscess; breast 
  expander-related infections 

 Hepatobiliary and 
  pancreatic 

 Wound infection; peritonitis; ascending cholangitis ± bacteremia; 
  hepatic, pancreatic, or sub-diaphragmatic abscess 

 Genitourinary and 
  prostate 

 Urinary tract infection; wound infection; prostatitis; pelvic or abdominal 
  abscess 

 Bone, joint, 
  cartilage 

 Wound infection; skin and skin structure infection; bursitis; septic 
  arthritis; synovitis; osteomyelitis; infected prosthesis 
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corticosteroids or other immunosuppressive agents have blunted infl ammatory 
responses, leading to a paucity of clinical manifestations. In contrast, most patients 
with solid tumors have normal infl ammatory responses, making clinical evaluation 
easier to accomplish. Therapy is usually based on knowledge of current local epide-
miology and susceptibility patterns. There are few indications for empiric therapy 
in patients with solid tumors because documented infections are much more com-
mon. Surgical intervention for drainage or removal of devitalized tissue, as well as 
placement of drainage catheters or stents, is more common in patients with solid 
tumors. Many neutropenic patients with solid tumors are considered to have a low 
risk of developing severe infections and can safely be treated without hospitaliza-
tion, or they can be discharged early, often after only a 24- to 48-hour period of 
hospital-based therapy, to complete therapy at home (Rolston  1999 ; Kern  2006 ; 
Klastersky and Paesmans  2007 ; Freifeld et al.  2011 ).   

    Antimicrobial Stewardship 

 Antimicrobial agents are used frequently and for a number of indications in patients 
with cancer. Heavy antimicrobial usage leads to the development of resistant patho-
gens (Rolston  2005 ). In addition, the pipeline for new drugs is relatively dry (Talbot 
et al.  2006 ; Boucher et al.  2009 ). Therefore, the judicious use of currently available 

   Table 23.4    Common pathogens by site of infection   

 Infection site  Common pathogens 

 Bloodstream  Coagulase-negative staphylococci;  Staphylococcus aureus ; 
   Enterococcus  species; enteric gram-negative bacilli; 
   Candida  species 

 Central nervous system 
  (including shunt-related 
  and postsurgical infection) 

 Coagulase-negative staphylococci;  S. aureus ; enteric 
  gram-negative bacilli;  Streptococcus pneumoniae ; 
   Haemophilus infl uenzae ; mouth anaerobes;  Listeria 
  monocytogenes ;  Cryptococcus neoformans  

 Respiratory tract (upper 
  and lower) 

  S. pneumoniae ;  H. infl uenzae ;  S. aureus ;  Enterobacteriaceae ;  
  Pseudomonas aeruginosa ; mouth anaerobes 

 Biliary tract  Enteric gram-negative bacilli;  Enterococcus  species 
  (including VRE); enteric anaerobes;  Candida  species 

 Intra-abdominal/pelvic  Enteric gram-negative bacilli;  Enterococcus  species 
  (including VRE); enteric anaerobes;  Candida  species 

 Skin/skin structure   S. aureus ;  Streptococcus  species (Groups A, B, C, G, and F); 
   P. aeruginosa ; enteric gram-negative bacilli; anaerobes; 
   Candida  species 

 Central venous catheter-related  Coagulase-negative staphylococci;  S. aureus ;  Bacillus  
  species;  Corynebacterium  species;  P. aeruginosa ; 
   Stenotrophomonas maltophilia ;  Acinetobacter  species; 
   Candida  species 

   VRE  indicates vancomycin-resistant  Enterococcus   
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antiinfective agents, usually referred to as antimicrobial stewardship, has become an 
important strategy in the overall management of infections, whether the patient has 
cancer or not (Dellit et al.  2007 ).      
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•     Immunologic defi cits are common in cancer patients and survivors.  
•   Specifi c defi cits are associated with specifi c infections, although there is 

some overlap.  
•   Multiple defi cits may be present, increasing the risk and severity of 

infection.  
•   Neutropenia is the most common immunologic defi cit in patients with 

hematologic malignancies.  
•   Hematopoietic stem cell transplantation recipients develop almost global 

loss of immunity.  
•   Patients with solid tumors, in general, experience less immunosuppression 

than patients with hematologic malignancies or hematopoietic stem cell 
transplantation recipients.  

•   Infection management strategies include infection prevention, diagnosis, 
and treatment.  

•   Antimicrobial stewardship is important, especially considering that new 
antimicrobial drug development is minimal.    
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         Chapter Overview   As the number of cancer survivors has increased owing to 
more effective treatment, more attention has been placed on quality of life for these 
individuals. Physiatry, or physical medicine and rehabilitation, emphasizes function. 
Physiatrists prevent, diagnose, and treat disorders of the nervous and musculoskeletal 
systems. Commonly addressed issues in the cancer survivor population include 
neurogenic bowel, neurogenic bladder, spasticity, lymphedema, pain, and return to 
work. Generalized weakness and fatigue are among the most common diagnoses in 
patients with  cancer and the most commonly addressed by physiatrists.  
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    Rehabilitation Issues in Cancer Survivors 

 According to the American Academy of Physical Medicine and Rehabilitation 
( 2011 ), physical medicine and rehabilitation, or physiatry, is the branch of medicine 
emphasizing the prevention, diagnosis, and treatment of disorders, particularly 
those related to the nerves, muscles, bones, and brain. Physiatry is concerned with 
quality of life, with a focus on function. Rehabilitation physicians, or physiatrists, 
may also perform electromyograms and subspecialize in a number of areas, includ-
ing pediatrics, sports medicine, palliative care, spinal cord injury, and pain manage-
ment. Physiatry is a relatively new specialty; the American Board of Physical 
Medicine and Rehabilitation was formed in 1947. 

 Cancer rehabilitation has become increasingly important in the young fi eld of 
physiatry. The major goal of cancer rehabilitation is to improve quality of life by 
minimizing the disability caused by cancer and its treatment and decreasing the 
“burden of care” needed by cancer patients and their caregivers (Fu and Shin  2011 ). 
Dietz ( 1980 ) classifi ed cancer rehabilitation into four categories: preventive, restor-
ative, supportive, and palliative. 

 Preventive rehabilitation occurs before or immediately after a treatment to pre-
vent loss of function or disability. An example of preventive rehabilitation is teach-
ing a patient with a lower-extremity sarcoma about stump care and walker ambulation 
prior to amputation. Courneya and Friedenreich ( 2001 ) described a concept called 
“buffering,” in which a cancer patient performs exercises and undergoes therapies to 
increase physical and functional reserves before treatment. The concept of “preha-
bilitation” is similar to preventive rehabilitation. 

 Restorative rehabilitation occurs in patients who are believed to be disease-free or 
in whom a stable disease course is anticipated. An example of this is postamputation 
prosthetic rehabilitation in a patient with a lower-extremity sarcoma and no known 
metastatic disease. Preventive and restorative cancer rehabilitation are not substantially 
different from conventional nononcologic rehabilitation. However, as cancer survivor-
ship has increased, restorative rehabilitation has become more prominent. Issues com-
monly addressed include disability, return to work, and lymphedema management. 

 Supportive and palliative rehabilitation occur in patients whose disease has not 
been fully cured. Supportive rehabilitation is performed in patients with persistent 
ongoing disease. Palliative rehabilitation is done to reduce discomfort and improve 
independence in patients with advanced disease (Dietz  1980 ). 

 Improvements in cancer survivorship over the past two decades have largely 
been due to improved detection, surgeries, chemotherapeutic agents, and radiation 
therapies (Kevorkian  2009 ). Improved survival has led to increasing attention to the 
quality-of-life implications of cancer and its treatment. Physiatry’s emphasis on 
quality of life and return of function has made it an important piece of cancer survi-
vorship care. The defi nition of a cancer survivor can include a broad range of 
patients; this chapter will focus on restorative rehabilitation in cancer survivors with 
no evidence of disease who are not undergoing active treatment. However, many of 
the concepts and topics discussed here are applicable to cancer survivors receiving 
ongoing treatment as well. We will discuss the issues that a physiatrist encounters in 
the cancer survivor population.  
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    Pain 

 Chronic pain is a common symptom in the general population but it is very   pervasive 
in the cancer population. Chronic pain is the third largest global health problem, the 
most common cause of disability in the United States, and the second most common 
reason for physician visits (Greenberg et al.  2003 ). Sixty percent to 85% of patients 
with advanced cancer and 40% of 5-year cancer survivors report pain (Caraceni 
 2001 ; Nelson et al.  2001 ). When assessing pain in this patient population, physiat-
rists should never overlook the possibility of cancer recurrence or metastasis. 
A conscientious physical examination is invaluable. Imaging studies such as x-rays 
can also often be useful to evaluate the possibility of bony metastasis. 

    Musculoskeletal Pain 

 Physiatrists frequently encounter patients with pain originating in the muscles, liga-
ments, tendons, and bones. These patients are often referred to physiatrists by their 
oncologists. Although musculoskeletal pain is quite common in patients who do not 
have cancer, cancer survivors may be at increased risk for musculoskeletal ailments. 
Many cancer survivors undergo substantial muscle loss (Mourtzakis and Bedbrook 
 2009 ) owing to the cancer, its treatment, and complications. Cachexia and signifi -
cant weight loss are very common. Weight loss in cancer disproportionately favors 
muscle loss over fat loss. 

 Steroids are frequently used in cancer treatment, and prolonged use of steroids 
can lead to steroid myopathy. This condition typically favors proximal muscles, and 
patients often present with signifi cant hip weakness. Sit-to-stand transfers and 
climbing stairs may be particularly diffi cult for these patients. 

 In addition, many surgical treatments for cancer involve muscle fl aps, neurolysis 
of innervating motor nerves, damage to muscles in the body, and signifi cant altera-
tions in musculoskeletal anatomy. Changes to muscles and anatomy during the 
course of cancer treatment can suboptimally alter the body’s biomechanics, often 
leading to chronic repetitive trauma injuries. The most common areas of repetitive 
trauma injury are the shoulder and back. Low back pain caused by loss of strength 
in the core musculature is common, as is patellofemoral knee pain caused by quad-
riceps weakness. 

 It is important for patients to maintain activity and nutrition during treatment for 
cancer. Early rehabilitation may help minimize deconditioning and muscle loss 
 during treatment. A musculoskeletal treatment plan for a cancer survivor may be 
similar to that of a patient who does not have cancer. However, strengthening of 
muscles that were disproportionately affected by cancer and its treatment, special 
emphasis on nutrition, and rehabilitation focused on anatomic changes may be 
required. 

 Reduced range of motion in musculoskeletal joints can lead to painful symp-
toms. Debility and prolonged immobility from lengthy hospitalizations or stays in 
the intensive care unit can become problematic when soft tissue changes lead to 
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decreased range of motion. Many patients with cancer experience adhesive capsulitis. 
Lack of consistent range of motion in the shoulder joint because of pain from a 
nearby tumor or lack of activity is common. Many patients also experience decreased 
passive or active range of motion in the bilateral ankles secondary to contracture 
formation and lack of daily movement. 

 Treatment for reduced range of motion often requires serial casting and aggres-
sive range-of-motion exercises that are often painful. Joints with reduced range of 
motion can impair function, including gait and activities of daily living (e.g., upper 
extremity dressing). It is important for clinicians to maintain range of motion during 
acute hospitalizations through exercises or simply by applying pressure relief ankle 
foot orthosis boots. This often is overlooked by the acute care clinician when more 
pressing medical issues are being addressed. Prior radiation therapy or surgery and 
the effects of the cancer can also lead to chronic infl ammation and scar tissue forma-
tion that can reduce range of motion. 

 The PRICE acronym describes protect, rest, ice, and elevation; this concept can 
be applied to acute musculoskeletal injury and pain. Treatment with nonsteroidal 
anti-infl ammatory drugs as analgesia is helpful if not medically contraindicated. 
(Use of nonsteroidal anti-infl ammatory drugs is not recommended in patients with 
thrombocytopenia, poorly controlled hypertension, renal insuffi ciency, or a history 
of gastrointestinal bleeding, or for those receiving treatment with anticoagulants.) 
This simple treatment plan leads to improvement in most musculoskeletal injuries. 
If the musculoskeletal pain continues despite PRICE, referral to a physiatrist, ortho-
pedist, or sports medicine physician is warranted. 

 Therapists often request to use other treatment modalities as an adjunct to 
 rehabilitation. Heat modalities include ultrasound, shortwave diathermy, microwave 
diathermy, heat packs, paraffi n baths, and infrared lamps. Cold modalities include 
ice packs, cold baths, and vapocoolant sprays. Transcutaneous electrical nerve 
 stimulation units and massage are also useful treatment modalities in rehabilitation. 
Unfortunately, the safety of these modalities in patients with cancer is not well 
defi ned. Patients theoretically increase their risk of developing metastasis when 
using the transcutaneous electrical nerve stimulation units and heat modalities, 
especially near the site of a known cancer lesion. Use of these modalities is often 
dependent on the prescribing clinician’s viewpoint (Strax et al.  2004 ). A referral to 
an acupuncturist or a massage therapist may be useful.  

    Neuropathic Pain 

 Neuropathic pain is prevalent in cancer survivors. Peripheral neuropathy is caused 
by a number of chemotherapeutic agents. Radiation-induced plexopathy, neurolysis 
after surgery, phantom neuropathic pain after amputation, and central pain  syndrome 
after brain surgery or stroke also occur. 

 At times patients with these symptoms present directly to the physiatrist for man-
agement of pain. However, many cancer survivors present to a physiatrist for 
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 functional impairments related to the neuropathic pain described above. Gait 
 deviations are common in patients with neuropathy and in those who have under-
gone amputation or brain surgery. Controlling these neuropathic symptoms can 
improve function. Anticonvulsants and opiate pain medications are commonly used. 
Rehabilitation of these patients is focused on gait and activities of daily living. 
Desensitization techniques can be performed by therapists to reduce dysesthesia 
and paresthesia.   

    Chronic Fatigue and Deconditioning 

 Fatigue is the most common symptom in patients with cancer (Zeng et al.  2012 ), 
and physiatrists often encounter complaints of fatigue and deconditioning among 
cancer survivors. There are many causes of fatigue in cancer survivors, and workup 
is similar to that used for patients complaining of fatigue who do not have cancer. 
However, deconditioning, depression, inadequate nutrition, chronic pancytopenia, 
infection, hormonal changes (such as adrenal insuffi ciency after prolonged use of 
steroids or testosterone defi ciency after treatment for testicular cancer), and medica-
tions are among the most common causes of fatigue in cancer survivors. The stan-
dard laboratory panel used to assess chronic fatigue at the MD Anderson fatigue 
clinic includes complete blood count, electrolytes, blood urea nitrogen, creatinine, 
calcium, magnesium, phosphorus, thyroid-stimulating hormone, free T4 cortisol, 
vitamin B12, vitamin D, and C-reactive protein. Testosterone and prostate-specifi c 
antigen levels are also tested in men. 

 A self-perpetuating cycle may develop in which fatigued patients avoid activity 
to reduce fatigue, but the reduced activity leads to worse deconditioning and fatigue 
(Winningham et al.  1994 ). An important step to combat this cycle is to encourage 
activity and use therapy to insure continued activity, especially during treatment for 
cancer. Educating patients and caregivers regarding the importance of staying active 
is just as valuable as therapy. Patients should be encouraged to sit in a chair when-
ever possible and avoid lying in bed for extended periods of time during the day. 
Keeping blinds open to help maintain sleep-wake cycles and avoiding excessive 
napping may also help. 

 Cessation of sedating medications should be considered. Stimulant medications 
may be an option, if a reversible cause for the fatigue is not found. Methylphenidate 
(Ritalin) and modafi nil (Provigil) have been studied as treatments for fatigue, with 
mixed results (Portela et al.  2011 ). Other treatment strategies include brief steroid 
boluses and other neurostimulants such as amantadine and carbidopa/levodopa 
(Sinemet). 

 Rehabilitation of patients with fatigue should focus on improving patients’ 
conditioning and activity. Motivation is often a diffi cult obstacle. Physical therapy 
may be useful to develop a home exercise program that the patient can maintain. 
Having the guidance of a therapist can be helpful, especially for a poorly moti-
vated patient. It is important to emphasize that reconditioning takes time and 

24 Rehabilitation



390

 persistence. Recovering from deconditioning can take up to two to three times 
longer than the period of deconditioning (Choi    et al.  2006 ). Typically, the patient 
is advised to gradually increase the distance walked or time spent exercising. 
Often the analogy of training for a marathon is useful, describing the technique of 
gradually increasing distances, speed, and conditioning. Incorporating the 
patient’s hobbies into the therapy can also help motivate the patient. The effec-
tiveness of exercise for reducing fatigue and increasing physiologic conditioning 
has been well studied. Exercise leads to reduced body fat, improved lean mass, 
increased bone mass, and increased well-being in patients with cancer (Courneya 
and Friedenreich  2001 ; Irwin et al.  2009 ).  

    Common Conditions Treated by Physiatrists 

    Neurogenic Bowel 

 Physiatrists frequently encounter patients with neurogenic bowel. Managing this 
condition requires patience, persistence, and an understanding of the underlying 
neurologic innervation of the intestinal tract. 

 Neurogenic bowel can be caused by either an upper or a lower motor neuron 
lesion. With an upper motor neuron lesion, cortical innervation and thus external 
anal sphincter control is lost. This scenario, referred to as hyperrefl exic bowel, can 
occur with a brain injury or a spinal cord injury at L1 or above (the conus  medullaris). 
Without voluntary control, the sphincter cannot be relaxed and the pelvic fl oor 
 muscles become spastic. However, refl exive activity between the colon and spinal 
cord remains intact, and these refl exes are utilized in the “bowel programs” to 
 manage hyperrefl exic bowel (see below). 

 A lower motor neuron lesion, which is below the level of the anterior horn cell, 
frequently occurs with nerve root damage or spinal cord injury below the level of 
the conus medullaris. In patients with cancer, these injuries are often found among 
those who have undergone a sacrectomy and sometimes among those who have 
undergone internal hemipelvectomy for chondrosarcoma. Lower motor neuron 
lesions result in an arefl exic bowel, in which refl exive defecation is impeded. The 
Auerbach myenteric plexus coordinates peristalsis and movement of stool, but the 
movement is very slow, and the most common outcome is constipation. A fl accid 
external anal sphincter may lead to small releases of stool throughout the day. 

 Physiatrists prescribe “bowel programs” to help these patients regain some 
 control of their bowel movements. The bowel program involves emptying the bowel 
at set consistent times so that if the colon does move at a socially embarrassing or 
inconvenient time, the colon is empty and therefore does not release any stool. 
Ideally bowel movements occur once per day, but an arefl exic bowel may require 
2–3 movements per day. Two refl exes in particular are exploited in bowel programs. 
The fi rst is the gastrocolic refl ex, which is stimulated 30–60 minutes after a meal. 
The second is the anorectal refl ex (rectocolic refl ex), in which colonic wall disten-
sion caused by stool buildup results in relaxation of the internal anal sphincter. 
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 A bowel program consists of two basic phases. The fi rst is the oral phase, which 
consists of a large meal, preferably with hot prune juice or hot coffee or tea, at the 
same time every day. The most commonly chosen meal is breakfast, but other meals 
can be used to fi t with the patient’s typical routine. If the patient typically had a 
bowel movement in the morning prior to the injury, then the patient is encouraged 
to use breakfast for the oral phase of the bowel program. Consistency is the key; 
patients are advised to always use the same meal for the bowel program. The oral 
phase stimulates the gastrocolic refl ex. The patient should also take stool softeners 
or gentle laxatives such as sennosides daily, typically 8–12 hours prior to the 
planned bowel movement. 

 The second phase occurs approximately 35–55 minutes after the meal, at which 
point the patient inserts a rectal suppository and performs digital stimulation for at 
least 3–15 minutes. Digital stimulation consists of using a fi nger to press against 
the walls of the rectum. Patients may also disimpact any hard stools they may feel 
in the rectum. The rectal irritation from the suppository combined with rectal wall 
expansion from digital stimulation is meant to stimulate the anorectal refl ex. In a 
patient with hyperrefl exic bowel, a large bowel movement is often stimulated: 
because spinal cord injuries in cancer patients are rarely complete, some degree of 
these refl exes is preserved. However, in patients with lower motor neuron injury, 
these refl exes are typically muted signifi cantly. The bowel movements stimulated 
by digital stimulation in a patient with lower motor neuron injury are typically 
much smaller, and multiple stimulations throughout the day may be required to 
empty the colon. 

 Patients begin training for bowel programs as soon as possible. Patients and their 
caregivers are educated about the basics of the bowel program. Patients are encour-
aged to perform the digital stimulation and suppository insertion themselves if they 
are physically capable. In the cancer population, special consideration should be 
addressed to those with neutropenia and thrombocytopenia. A safe blood count 
threshold for bowel programs has not been established. However, at MD Anderson, 
platelet counts of less than 70,000/μL and white blood cell counts of less than 2,000/
μL are generally the thresholds to stop the rectal stimulation portion of the bowel 
program.  

    Neurogenic Bladder 

 Similar to neurogenic bowel, neurogenic bladder can be the result of a lower motor 
neuron injury (arefl exic bladder) or an upper motor neuron injury (hyperrefl exic 
bladder). 

 Upper motor neuron lesions are those that occur above the anterior horn cell. 
Typically, these lesions occur at L1 or above (conus medullaris) or within the cauda 
equine, with signifi cant damage above the sacral micturition center (S2-S4). 
Hyperrefl exic bladder is characterized by a spastic bladder, which results in  frequent 
urination and inability to store signifi cant amounts of urine. Treatment typically 
involves bladder relaxers such as anticholinergic medications (e.g., oxybutynin 
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[Ditropan], tolterodine [Detrol]). In some cases, a Foley catheter may be used. 
In men, a condom catheter may be useful to prevent wetting clothing without the 
infection risks of an indwelling Foley catheter. 

 With arefl exic bladder, lesions are typically located at the sacral micturition 
 center (S2 and below). The resultant fl accid bladder is unable to contract or empty, 
and the patient experiences overfl ow incontinence with frequent small drops of 
urine escaping. Treatment for arefl exive bladder requires emptying the retained 
urine. The most preferred method is clean intermittent catheterization. Careful care 
should be taken to clean the catheter to prevent infection, and the patient and care-
giver are instructed on how to accomplish this. At times, the assistance of an occu-
pational therapist may be needed if the patient’s neurologic weakness makes this 
challenging. If the patient is uncomfortable or unable to perform intermittent cath-
eterization, an indwelling Foley catheter may be a more appealing alternative. Other 
less effective methods of emptying the bladder include the Valsalva and Crede 
maneuvers to “push out” urine by increasing intraabdominal pressure. Patients are 
typically encouraged to catheterize instead, but if they do use the Valsalva and Crede 
maneuvers, a urologic evaluation is indicated to ensure that retrograde travel of 
urine does not occur. 

 A postvoid bladder scan or catheterization may also be useful to determine the 
amount of retained urine. Generally, less than 200 mL of urine is considered accept-
able. Cancer survivors typically present with some ability to void but are unable to 
empty the bladder adequately. If the patient can consistently maintain less than 
200 mL of retained urine, the patient is permitted to urinate without catheters. 
However, if the patient is unable to consistently maintain retained volumes of less 
than 200 mL, the patient should use intermittent catheterization or an indwelling 
Foley catheter. A simple way to test the patient’s ability to void is timed voluntary 
voids followed by a postvoid bladder ultrasound. 

 A combination type of neurogenic bladder may also occur in some patients. 
These patients typically have spinal cord lesions between the sacral micturition cen-
ter and the brain. The resultant condition is called detrusor sphincter dyssynergia, in 
which both the bladder and sphincter are hyperactive. This creates a situation in 
which the bladder pushes urine against a closed sphincter, which increases intrave-
sicular pressure and forces the urine to ascend through the ureters toward the kid-
neys. Urologic evaluation is highly recommended. A cystometrogram can confi rm 
the diagnosis. Treatment typically involves anticholinergic bladder relaxants in 
combination with clean intermittent catheterization. At times, surgical interventions 
such as sphincterotomy or suprapubic tube insertion are indicated.  

    Spasticity 

 Spasticity forms in many patients with upper motor neuron or central nervous sys-
tem damage. In clinical practice at MD Anderson, spasticity has been found to be 
particularly prevalent in patients with meningioma and survivors of stroke. 

J. Fu



393

 The Modifi ed Ashworth Scale is used by clinicians to measure spasticity and 
hypertonia. The scale ranges from 0 to 4: 0 indicates no increase in tone; 1, a slight 
increase in tone with a “catch and release” accompanied by minimal resistance at 
the end of the range of motion; 2, a slight increase in resistance through less than 
half of the range of motion; 2+, an increase in resistance through more than half of 
the range of motion; 3, considerably increased resistance that makes passive move-
ment diffi cult; and 4, a rigid joint that cannot be passively moved. 

 Spasticity can be treated in a variety of ways. One important method is daily 
stretching and range of motion exercises to stretch the muscles and prevent contrac-
ture formation. Contracture forms from the accumulation of scar tissue within the 
muscle when the muscle does not routinely go through its range of motion. Treatment 
modalities such as heat, cold, splinting, serial casts, relaxation techniques, biofeed-
back, and electrical stimulation may also help. 

 Oral medications can also be used to treat spasticity. Commonly used oral medi-
cations include baclofen, diazepam (Valium), dantrolene (Dantrium), clonidine 
(Catapres), and tizanidine (Zanafl ex). Liver function should be monitored in patients 
treated with tizanidine and dantrolene. Blood pressure should be monitored in 
patients treated with clonidine and tizanidine in particular, although all of these 
medications can cause hypotension. A problematic and unfortunately common side 
effect of these oral agents is sedation. Many patients who have signifi cant spasticity 
have brain injuries, and their arousal and cognition may already be impaired. 
Sedating them with oral medications can be problematic. 

 Injectable medications can be useful when oral medications are not tolerated. 
Phenol can be used to block a nerve by demyelination. The phenol is injected via 
ultrasound or electrical stimulation into the nerve that innervates affected muscles. 
Typically, the effect of the agent is almost immediate and the effects can linger for 
up to 6–12 months. Phenol is relatively inexpensive but it is more diffi cult to admin-
ister than botulinum toxin (see below). Phenol can also affect sensation and may 
cause paresthesia or dysesthesia. If these side effects become bothersome, treatment 
with a neuropathic pain agent can be attempted, or a repeated injection to further 
block the nerve may be helpful. 

 Botulinum toxin can also be injected into affected muscles to reduce muscle 
activity. Several types of botulinum toxin are available on the market. The most 
widely used is botulinum toxin A (under the brand names Dysport, Botox, and 
Xeomin). Botox, or onabotulinum toxin, is approved by the US Food and Drug 
Administration for the treatment of upper extremity spasticity. The toxin works at 
the neuromuscular junction and inhibits release of acetylcholine, thereby reducing 
muscle activity. Botulinum toxin is more expensive, does not produce a clinical 
effect immediately, and typically does not last as long as phenol. However, the botu-
linum toxin does not cause sensory problems and is easier to administer than 
phenol. 

 Another option is the intrathecal baclofen pump (produced by Medtronic), 
which delivers baclofen directly into the cerebrospinal fl uid of the spinal cord. 
This device has several advantages, including the ability to fi ne-tune the level of 
baclofen  delivered and maintain a steady level of baclofen and spasticity control. 
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The intrathecal baclofen pump also produces fewer cognitive side effects than 
those that occur with oral antispasmodic agents and requires fewer needle sticks 
than those required with injected agents. In addition, the baclofen can be mixed 
with opiate analgesics in the intrathecal pump if the patient has severe pain. 
Disadvantages of the intrathecal baclofen pump include high cost, the need for 
maintenance, the possibility of complications owing to malfunction and infection, 
and the fact that it is an implanted device. Refi lls must be placed before the reser-
voir is empty to prevent baclofen withdrawal. The pump battery typically lasts 
about 7 years, and the pump must be replaced when the battery runs out. 

 The intrathecal baclofen pump is usually pursued after more conservative treat-
ments have failed. The patient undergoes a trial in which baclofen is administered 
intrathecally, typically by lumbar puncture. The patient’s spasticity is measured by 
a physician or therapist both before and after the intrathecal infusion. A documented 
improvement is necessary to proceed with pump installation. Effects of the intrathe-
cal baclofen pump tend to be more prominent in the lower extremities. However, 
placing the catheter slightly higher may improve upper extremity effects as well. It 
is not unusual for patients with an intrathecal baclofen pump to continue to require 
botulinum toxin injections in the upper extremities after pump placement. The rate 
of infusion is controlled by a wireless handheld computer and can be fi ne-tuned to 
prevent excessive or insuffi cient fl ow.  

    Lymphedema 

 Malignancy is the leading cause of lymphedema in the United States. Breast, gyne-
cologic, and urologic cancer, as well as melanoma and lymphoma, are the most 
commonly implicated malignancies. Direct metastatic invasion of the lymphatic 
system, as well as radiation therapy and surgical treatments, can lead to damaged 
lymph nodes and lymphatic function. Breast cancer and associated upper extremity 
swelling is the most common lymphedema scenario that American physiatrists 
encounter. An estimated 24–49% of patients with breast cancer have lymphedema 
after mastectomy. 

 The lymphatic system has three main functions. The fi rst is to transport or 
drain interstitial fl uid from the limbs, the second is to move chyle fl uid, and the 
third is to maintain immunity. Lymphedema can be divided into four distinct 
stages. In stage 0, no overt edema is present but lymphatic function is impaired. 
In stage 1, fl uid high in protein begins to accumulate, but the accumulation sub-
sides with limb elevation. In stage 2, fi brosis develops, and limb elevation alone 
rarely allows the swelling to subside. In stage 3, no pitting occurs and trophic 
skin changes develop. 

 Patients with lymphedema can suffer from complications such as recurrent 
cellulitis, lymphangitis, and skin changes, including hyperkeratosis, papilloma-
tosis, skin breakdown, and cutaneous tumors. Peau d’orange occurs on the 
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affected breast of patients with lymphedema; in this condition, the skin  resembles 
an orange skin. Stemmer’s sign is often a sign of late-stage lymphedema. 
The hallmark of Stemmer’s sign is the inability to pinch the skin on a patient’s 
affected toes. 

 The diagnosis of lymphedema is typically clinical. Known risk factors for lymph-
edema include cancer, recent lymph node dissection, and known lymph node tumor 
involvement with new-onset progressive swelling. Most patients with swelling of an 
extremity could benefi t from lymphedema management. However, cardiac, renal, 
and hepatic malfunction, as well as malnutrition, venous insuffi ciency, and deep 
venous thrombosis should also be considered as possible causes of swelling. Ruling 
out other causes of swelling by laboratory or radiologic tests can be helpful. If the 
diagnosis is in question, a computed tomographic scan or magnetic resonance imag-
ing may be helpful. However, the gold standard test is the lymphoscintigram, or 
lymphangiogram. This nuclear medicine test consists of injecting a radionucleotide 
dye into both the affected and unaffected limbs. The transit time for the dye and the 
amount of dye that has arrived at the torso are examined. This test is not done fre-
quently but can be useful in certain cases. 

 If a patient has suspected lymphedema and other potential causes for swelling 
have been eliminated, a referral to a lymphedema-certifi ed physical therapist is indi-
cated. Patients with stage 0 lymphedema or those at high risk of developing lymph-
edema could also benefi t from seeing a lymphedema therapist. The therapist teaches 
the patient and caregiver techniques of manual lymph drainage and educates them 
about the basics of lymphedema. A detailed description of manual lymph drainage 
is beyond the scope of this text; essentially, it incorporates massage, wrapping the 
limb with multilayered bandages, and using compression garments. The goal of 
manual lymph drainage is to increase lymph return, establish protein lysis by mac-
rophages, and break down collagens. If successful, manual lymph drainage can 
improve the appearance of the affected limb, improve function by decreasing the 
weight and volume of the affected limb, and prevent progression of the lymph-
edema to higher stages. External pneumatic compression devices may also be used. 
These consist of multiple air-fi lled bladders that place pressure on the limb sequen-
tially to assist with fl uid return. In the event that conservative management through 
manual lymph drainage is unsuccessful, a number of surgical procedures can be 
considered. 

 Exercise and lymphedema has been a controversial topic. Recent research sug-
gests that moderate exercise is acceptable for patients with lymphedema. Previously, 
many feared that exercise involving the affected limb may lead to further lymphatic 
damage and progression of lymphedema, and patients were told not to use the 
affected limbs. However, recent research has shown no change, and in some cases 
improvement, in swelling with moderate resistance exercise (Kim et al.  2010 ). 
Furthermore, depriving patients of the benefi ts of exercise is detrimental to quality 
of life. In light of recent research, the physiatrists at MD Anderson encourage 
patients to engage in aerobic exercise and allow them to participate in light to mod-
erate weight resistance exercise, but no heavy weight exercises.   
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    Resuming Life After Cancer Treatment 

    Independent Living 

 The patient’s cognitive function after completion of treatment is an important 
 consideration when determining the patient’s level of independence. If the patient 
shows signs of or is at risk for cognitive impairment (e.g., after brain tumor removal 
or a stroke), an evaluation by a speech therapist, occupational therapist, or neuro-
psychologist can confi rm and document these issues. Evaluations examining 
whether the patient’s cognitive function is adequate for living in his or her environ-
ment are particularly useful. If independent living is not an option, living with 
 relatives, in assisted living, or in a nursing home should be considered. Unfortunately, 
assisted living and nursing home facilities are often very costly for the patient.  

    Driving 

 Physiatrists assist patients with their return to normal life. After a major surgery, 
treatment, or hospitalization, the patient is primarily advised to focus on resuming 
household mobility and basic activities of daily living. However, once the patient 
has achieved these goals, the topic of driving often comes up. In many parts of the 
country, access to a car and the ability to drive can add convenience and indepen-
dence to one’s life. 

 Driving requires vision, motor coordination, proprioception, cognition, and 
 vestibular function to some degree. Most states do not have a formal process for 
assessing a patient’s ability to drive after a hospitalization or major disability. 
Physicians are often asked to “permit” patients to resume driving. However, the 
physician is rarely able to observe the patient driving in a vehicle or simulator. An 
examination of vision, motor function, proprioception (especially in the right leg), 
and cognitive reasoning are used to formulate a decision regarding driving. 

 If the patient’s ability to drive safely is questionable, the assistance of a certifi ed 
driving occupational therapist may be helpful. The Association of Driver 
Rehabilitation Specialists is a useful resource to fi nd a certifi ed driving occupational 
therapist in an area. Most occupational therapists are not certifi ed or trained in this 
fi eld. However, occupational therapists that are specially trained can evaluate the 
patient’s driving ability by observing the patient behind the wheel or in a simulator. 
If the patient passes, the therapist typically issues a certifi cate. Sometimes, the ther-
apist will recommend changes to the vehicle before allowing the patient to drive. 
Vehicle modifi cations can include changes to the pedals, steering wheel, and even 
the addition of extra mirrors. In other circumstances, the therapist may forbid the 
patient from driving. The certifi cation by an occupational therapist, although not 
required by law in most states, can be useful for liability purposes and to reassure 
the family, patient, and physician. 
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 Most patients who resume driving have not sat behind the wheel for months. 
They are encouraged to start off with small amounts of driving in low-traffi c areas 
and gradually increase the time spent driving and level of traffi c over time.  

    Return to Work and Disability 

 Returning to employment is important to cancer survivors. Cancer and its treatment 
are fi nancially burdensome and a common cause of bankruptcy (Andrews  2007 ). 
Employment brings income and perhaps health insurance. Psychologically, employ-
ment is one more step toward a return to “normal life.” Financial independence and 
identity can be tied to employment. 

 Studies reveal that cancer survivors are 1.4 times more likely to experience 
long- term unemployment than healthy controls (de Boer et al.  2009 ). Rates of 
unemployment among cancer survivors have been reported to range from 10% to 
20% (Carlsen et al.  2008 ; Syse et al.  2008 ), with some variations on the basis of 
age, cancer type, cancer treatment, education, occupation, and work load (Taskila-
Abrandt et al.  2005 ). A comparison of primary cancer types and time to return to 
work showed that patients with skin cancer returned to work the fastest (median 
55 days) and those with lung cancer took the longest to return to work (median 377 
days; Roelen et al.  2011 ). 

 Cancer survivors encounter a number of obstacles when resuming work. 
Physical limitations include fatigue, pain, and other chronic symptoms. Stress and 
anxiety related to having cancer and maintaining work performance can be psycho-
logically challenging (Spelten et al.  2003 ). Verbeek ( 2006 ) described three ways 
for physicians to assist patients with the transition back to work. First, the physi-
cian and therapists should incorporate skills necessary to return to work in the 
rehabilitation process. If a patient must perform a specifi c physical task at work, 
the therapist can teach him or her how to perform it given their new disabilities. 
Second, the physician should advise the patient and employer regarding accom-
modations necessary at the workplace. The most common accommodations include 
changes to work times and even work tasks. Most employers have forms that are to 
be fi lled out by the physician describing specifi c limitations. Last, special attention 
should be paid to cognition and executive function. Radiation effects, chemother-
apy, intracranial surgeries, and other cancer-related complications can affect cogni-
tion (Verbeek  2006 ). 

 The Americans with Disabilities Act, passed in 1990, prohibits discrimination 
based on disability. The Americans with Disabilities Act consists of multiple titles 
covering a variety of topics, including access to public facilities and telecommuni-
cations. Title I covers most nonfederal employers with more than 15 employees. 
These employers must make “reasonable accommodations” in the hiring and main-
tenance of qualifi ed disabled persons unless those accommodations pose an “undue 
hardship.” The accommodations must be requested by the employee or applicant; 
employers are not required to make accommodations that have not been requested. 
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In addition, employers are forbidden from asking about impairments unless they are 
specifi cally job-related. Pre-employment physical examinations can be performed if 
similar screenings are performed on all applicants (Choi et al.  2006 ). Most large 
corporations’ human resources departments are keenly aware of the Americans with 
Disabilities Act. 

 If the patient has determined that he or she is incapable of returning to work, 
 fi ling for disability may be necessary. Many employers offer short-term and long-
term disability. The physiatrist is often involved in fi lling out forms necessary for 
maintaining the disability coverage.   

    Conclusion 

 Cancer survivors have endured the emotional, psychological, and physical gauntlet 
of cancer and its treatment and are ready to move on. Oncology helps save their life; 
physical medicine and rehabilitation helps them to live it.      

   Suggested Readings 

   American Academy of Physical Medicine and Rehabilitation. What is a physiatrist?   http://www.
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 Key Practice Points 

•     Because cancer survivorship is increasing, cancer rehabilitation is playing 
an increasingly greater role in the fi eld of physiatry. Physiatrists must take 
into account the patient’s prognosis, ongoing treatments, functional level, 
and  discharge disposition.  

•   Deconditioning, fatigue, and asthenia are among the most common diag-
noses encountered by cancer physiatrists.  

•   The treatment of lymphedema is important to prevent its progression and 
reduce limb volume, which makes function easier.  

•   Bowel incontinence is a signifi cant problem in patients with central 
 nervous  system disease. A bowel program can help prevent unplanned 
bowel accidents.  

•   Returning to employment is important for patients for income, health 
insurance, and personal identity. Cancer survivors are more likely to be 
unemployed than the general population. The Americans with Disabilities 
Act ensures that employers make reasonable accommodations for their 
employees without undue  hardship on the employer.    
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         Chapter Overview   Sexual dysfunction in men and women after treatment for 
cancer is one of the most common problems of survivorship, yet most survivors 
experiencing sexual dysfunction do not receive medical help. Left untreated, sexual 
dysfunction does not resolve, but instead persists over many years. Not all survivors 
are distressed about sexual dysfunction. Factors associated with distress include 
young age, being in a relationship, and having enjoyed sexuality before the cancer 
diagnosis. The most common problem for which men seek help is erectile 
dysfunction, although loss of desire for sex, diffi culty reaching orgasm, and pain 
during sexual activity also occur after a number of treatments. Pelvic surgery and 
radiation are common causes of erectile dysfunction, but hypogonadism also 
sometimes occurs in survivors of intensive chemotherapy. In women, chemotherapy-
induced ovarian failure is a major risk factor for vaginal dryness, dyspareunia, and 
consequent loss of interest in sex. Pelvic radiation therapy, surgery that changes 
vaginal or vulvar anatomy, or vaginal complications of graft-versus-host disease are 
also problematic. Oncology clinics should provide basic education, counseling, and 
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referrals. The optimal treatment for sexual dysfunction is multidisciplinary, with a 
medical specialist and a mental health professional working together to assess the 
problem and create a treatment plan.  

    How Many Cancer Survivors Have Sexual Problems? 

 A recent report by the Centers for Disease Control and Prevention noted that 69% 
of the estimated 14 million cancer survivors currently living in the United States 
have had prostate, breast, gynecologic, urinary tract, or colorectal malignancies 
(Rowland et al.  2011 ). A number of studies have suggested that at least half of sur-
vivors of these pelvic cancers end up with long-term sexual dysfunction that does 
not resolve without medical or psychological treatment (Sadovsky et al.  2010 ). 
Furthermore, these sexual problems tend to be severe, affecting desire, ability to 
become aroused, and ability to reach orgasm. Pain with sex is a major problem, 
particularly for women. A recent survey by the Livestrong Foundation of more than 
2,300 cancer survivors who were younger than 55 years at diagnosis confi rmed that 
46% experienced sexual problems in the fi rst few years after their treatment, and 
less than a quarter of this group sought professional help (Rechis and Boerner 
 2010 ). Survivors ranked sexual problems third among their concerns about physical 
health, behind energy and concentration. 

 At MD Anderson, a survey was used to estimate how many outpatients wanted 
help for sexual problems (Huyghe et al.  2009b ). Respondents included 129 men and 
124 women who either received the questionnaire in the mail or picked it up during 
a clinic visit. Although this survey had only a 29% return rate, the results were quite 
similar to those in reports from the literature. Most respondents had breast or pros-
tate cancer. Eighty percent of men reported that they had been sexually active at 
diagnosis, but only 60% were active when completing the questionnaire. Among 
women, 73% were sexually active at diagnosis compared with 59% when complet-
ing the questionnaire. About half of men attributed a new problem with erectile 
function to their cancer treatment, and 30% said it was hard to reach an orgasm or 
their sensation of pleasure was weak. Forty-six percent of women developed a prob-
lem with vaginal dryness after cancer or treatment, and 45% experienced a loss of 
desire for sex. Given the conventional wisdom that negative changes to “body 
image” are a major factor in sexual problems in cancer survivors, it was interesting 
that only 18% of men and 16% of women believed that a partner would not fi nd 
them attractive. Physiologic changes in ability to enjoy sex were much more 
common. 

 Respondents were also asked how likely they would be to make an appointment 
in the next year in a clinic that treated cancer-related sexual problems. Twenty-four 
percent of men and 21% of women said they would defi nitely make an appointment. 
In a phone survey of almost 1,500 Americans aged 40–80 years (not selected for 
health status), a very similar percentage of men and women reported seeking help 
for their sexual problem (Laumann et al.  2009 ). 
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 Obviously, not all men and women with cancer are distressed about having a 
sexual problem. Risk factors for distress in both men and women include young age, 
having a sexual partner, and being in a relatively new relationship. For men, having 
a much younger partner often prompts them to seek help (Schover et al.  2002 ).  

    Types of Cancer-Related Sexual Problems 

 Despite the very large variety of cancer sites and treatments, most sexual problems 
among male and female cancer survivors fall into a few categories (Sadovsky et al. 
 2010 ). Typical complaints for women are loss of desire for sex and vaginal dryness 
that causes pain with sexual touching or intercourse. If a woman is not in the mood 
for sex and experiences pain with caressing, she is of course also unlikely to experi-
ence strong sexual pleasure or to reach an orgasm, but these tend to be secondary 
issues (Carter et al.  2011 ). 

 For men, diffi culty getting or maintaining fi rm erections is the most common 
problem leading them to seek help. Some men lose interest in sex despite having 
normal erections, but more often, repeated erectile dysfunction leads to emotional 
distress and avoidance of sexual activity. Most men can still experience the sensa-
tion of orgasm, even without a fi rm erection, but many men stop sexual stimulation 
if an erection does not result, and thus no longer have orgasms either. Cancer treat-
ment may also interfere with ejaculation of semen and with the subjective quality of 
orgasm, although either one may be impaired while the other remains intact. Most 
men who have dry orgasms report that the sensation is still satisfying and intense, 
but at least a third complain that their pleasure is weaker, and a few report that 
orgasms are more prolonged and pleasurable than normal (Barnas et al.  2004 ). 

 Although pain during sex is less common in male than in female cancer survi-
vors, about 10% of male cancer survivors also notice pain after radical pelvic sur-
gery, either upon getting an erection or at the moment of orgasm. Such problems are 
particularly common after surgery or radiation therapy for prostate cancer, although 
these symptoms tend to improve over time (Barnas et al.  2004 ; Huyghe et al.  2009a ). 
Pain with erection is sometimes associated with infl ammation and eventual fi brosis 
and plaque formation in the tunica albuginea, leading to penile curvature (Peyronie 
disease). Penile curvature has recently been noted to be more common than usual 
after radical prostatectomy (Tal et al.  2010 ).  

    How Cancer Treatment Interferes with Sexual Function 

 Physiologically, normal sexual function in men and women requires intact path-
ways in the brain and spinal cord, normally functioning autonomic nerves in the 
pelvis, and reasonably healthy cardiovascular systems in the genital area, as well as 
normal levels of the hormones involved in sexual desire and arousability. Cancer 
treatment may damage one or more of these systems. 
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    Central Nervous System Malignancies 

 Little is known about the direct effects of tumors in the central nervous system on 
sexual function. The limited survival time for many patients with brain tumors is 
one barrier. Researchers have not attempted to correlate brain tumor location with 
specifi c sexual problems. Areas of the brain and neurotransmitters involved in sex-
ual desire and arousal have only recently been identifi ed (Pfaus  2009 ). However, 
changes in personality or motivation can also cause indirect damage to a couple’s 
sex life. The caretaking partner may lose interest in sex if the person with a brain 
tumor develops dementia or is chronically angry and depressed. Patients with brain 
tumors often have decreased sexual desire, but hypersexuality also occasionally 
occurs. Tumors affecting the spine, either as a primary site (e.g., Ewing sarcoma) or 
as a metastatic site (as in leptomeningeal disease), can interrupt erotic sensation and 
orgasm or disrupt the refl exive increase in genital blood fl ow during sexual arousal.  

    Hematopoietic Cancer 

 For men and women treated for hematopoietic cancer, the stronger the intensity of 
the chemotherapy regimen, the more likely that sexual function will be damaged (Yi 
and Syrjala  2009 ). For women, alkylating chemotherapy drugs and combination 
chemotherapy administered at high doses (e.g., in preparation for stem cell or bone 
marrow transplantation) can cause permanent, premature ovarian failure. 
Menopausal symptoms are usually more severe after these abrupt hormonal changes 
than after natural menopause. Cancer survivors with ovarian failure often have 
severe hot fl ashes that disturb their sleep, adding to chronic fatigue and problems 
with concentration. 

 However, vaginal atrophy is most destructive to sexual function in women (Carter 
et al.  2011 ). Normally during female sexual arousal, the vagina deepens consider-
ably and the upper vagina “balloons,” rising from the pelvic fl oor. As blood fl ow 
increases dramatically in the clitoris, vulvar tissues, and vaginal walls, a slippery 
transudate appears as droplets of fl uid on the vaginal mucosa, preparing the vagina 
for sexual intercourse. With estrogen deprivation, the vaginal mucosa and vulvar 
skin become thin and easily irritated or torn. Genital blood fl ow is decreased, so that 
these changes take place more slowly and are attenuated. The woman experiences 
vaginal dryness and tightness. Attempts at penetration often cause burning pain, 
with spotting of blood caused by small mucosal tears. The vaginal pH increases, 
leaving women vulnerable to repeated bacterial or yeast infections. Postcoital uri-
nary tract infections also may become chronic. 

 If women end up with permanent ovarian failure, systemic hormonal replacement 
therapy can reverse vaginal atrophy as well as protect bone density and reduce hot 
fl ashes. However, the genital symptoms are better controlled with vaginal estrogen, 
whether in the form of a cream, suppository, or vaginal ring (Suckling et al.  2006 ). 
Low-dose rings and suppositories can treat vaginal atrophy without elevating serum 
estrogen above the usual postmenopausal levels. 
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 Women who develop graft-versus-host disease (GVHD) after an allogeneic 
hematopoietic transplantation are at risk of developing vaginal symptoms (Stratton 
et al.  2007 ). The granulocyte colony-stimulating factors used in stem cell rescue 
appear to elevate genital GVHD rates even more than bone marrow transplanta-
tion, affecting at least 25% of women with systemic GVHD. Women should be 
warned to watch for early signs of genital GVHD, which include pain and redness 
on the vulva, similar to symptoms of vulvar vestibulitis. If untreated, genital 
GVHD can lead to vaginal adhesions and stenosis, making intercourse very painful 
or even impossible. Most centers treat women with a combination of medication 
for the systemic GVHD and topical ointments for the genital area that combine 
estrogen with a strong corticosteroid or other immunosuppressant medication. 
Adhesions can often be gently stretched and eventually eliminated by frequent use 
of vaginal dilators. 

 Intensive chemotherapy is not as destructive to male sexual function but can 
sometimes damage the Leydig cells in the testicles, leading to a hypogonadal state 
(Yi and Syrjala  2009 ). If a man experiences decreased desire for sex, often accom-
panied by diffi culties with erection, hot fl ashes at night, and severe fatigue, it is 
important to check serum testosterone levels. Testosterone replacement restores 
sexual function for most men. Injections often produce high initial hormone tests 
but cannot maintain normal levels even when given every 2 weeks. Patches or gels 
can provide a more stable level of testosterone. 

 It is unclear whether genital GVHD in men contributes to the high rates of male 
sexual problems that occur after hematopoietic transplantation, but chronic skin 
irritation on the glans of the penis can make sexual stimulation painful in some 
survivors. Topical creams similar to those used in women (but without the estrogen) 
may be used to treat these problems in men.  

    Breast Cancer 

 Chemotherapy is the treatment most likely to cause sexual dysfunction in women 
treated for breast cancer (Schover  2008a ). Early research was focused on the psycho-
logical impact of breast loss, but now that most women can choose either breast 
reconstruction or conservation, the type of localized treatment with surgery and 
radiation is not correlated with sexual outcomes. Women treated with tamoxifen or 
raloxifene notice few changes in sexual desire or vaginal dryness. Some problems 
attributed to tamoxifen in women diagnosed with breast cancer before menopause 
actually are related to ovarian failure caused by the chemotherapy preceding treat-
ment with tamoxifen. A number of young women experience temporary ovarian 
failure during and after adjuvant chemotherapy for breast cancer. It is unclear 
whether their levels of sexual function return to normal if their menstrual cycles 
return. 

 With the advent of aromatase inhibitors as the treatment of choice for postmeno-
pausal women with hormone-sensitive breast cancer, rates of sexual problems have 
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increased greatly (Baumgart et al.  2011 ). Aromatase inhibitors prevent estrogen 
from being produced in peripheral tissue, further reducing the estrogen available in 
the genital area, even in women who already had mild vaginal atrophy. Vaginal dry-
ness and pain with sex are problems for as many as two-thirds of women treated 
with aromatase inhibitors. However, even a low-dose vaginal estrogen therapy may 
elevate serum estrogen levels enough to interfere with the benefi cial effects of aro-
matase inhibitors in some women, making breast oncologists very reluctant to pre-
scribe hormonal therapies.  

    Pelvic Radiation Therapy 

 In both men and women, radiation to the pelvic area causes high rates of sexual 
dysfunction. The timing of these changes is important in designing follow-up 
research, which often does not assess patients for a long enough period to detect the 
damage. At the end of treatment, acute genital pain can be a problem. Sexual func-
tion may then seem to normalize, only to get worse again beginning several months 
after the end of radiation therapy (Sadovsky et al.  2010 ). Sexual function may 
worsen for at least 3–5 years after completion of treatment. Infl ammation in the 
target zones leads to a gradual process of fi brosis that can reduce blood fl ow in the 
genital area. 

 In premenopausal women, pelvic radiation therapy in the doses used to treat 
localized, invasive cervical or anal cancer, or included as part of treatment for 
Hodgkin lymphoma, usually damages the ovaries enough to cause permanent ovar-
ian failure, leading to all of the symptoms of vaginal atrophy and hot fl ashes 
described above. In addition, women are at risk to have the vagina agglutinate and 
close off if they do not have intercourse or use a vaginal dilator during the healing 
period. Some women also struggle with painful radiation ulcers that take a long time 
to heal. Vaginal stenosis—a narrowing of the canal in one area—can limit penetra-
tive sex and may need correction with dilation under anesthesia or with vaginal 
reconstructive surgery. 

 In men, erectile dysfunction is the most common problem caused by pelvic radi-
ation therapy. Radiation for prostate cancer is the most typical example (van der 
Wielen et al.  2007 ), but preoperative radiation therapy worsens rates of erectile 
dysfunction in men who have colorectal cancer as well. Many attempts have been 
made to decrease the impact of radiation for prostate cancer on erectile function, 
including use of brachytherapy, intensity-modulated radiation therapy, and proton 
or photon beams. Although using computers and imaging to target the prostate 
while sparing the surrounding tissues has reduced the rate of erectile dysfunction 
somewhat, longer-term follow-up studies have been disappointing (van der Wielen 
et al.  2007 ). Some men choose defi nitive radiation therapy in an attempt to avoid a 
radical cystectomy for bladder cancer, but the sexual and urinary morbidity can be 
 considerable. Recent protocols using chemoradiation are more promising (Sandler 
and Mirhadi  2010 ). 
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 Radiation targeting the prostate also usually reduces semen volume sharply, 
sometimes to the point of a totally dry orgasm. If men are not told to expect such 
changes, the changes may cause a great deal of anxiety. Pain with orgasm is also 
common after brachytherapy for prostate cancer (Huyghe et al.  2009a ).  

    Radical Pelvic Surgery and Male Sexual Dysfunction 

 For men, radical surgery to treat prostate, bladder, or colorectal cancer remains a 
major cause of sexual dysfunction. Because the autonomic nerves that direct blood 
fl ow into the penis during sexual arousal are located between the prostate and rec-
tum, coursing along the left and right sides of the prostate and then along the ure-
thra, surgery in this central area often damages the neurologic system needed for a 
healthy erection (Sadovsky et al.  2010 ). Although nerve-sparing techniques were 
introduced in the 1980s, the number of men who regain reliable and fi rm erections, 
even after a bilateral nerve-sparing procedure, is far lower than suggested in early 
studies (Schover et al.  2002 ; Tal et al.  2009 ). Much of the recovery takes place in the 
fi rst 12 months after surgery, but some men continue to experience improvement in 
their erections after 2 or even 3 years. Men most likely to recover erections are those 
who had fi rm erections before surgery, those younger than 60 years, and those who 
underwent a bilateral nerve-sparing procedure (Tal et al.  2009 ). Loss of penile blood 
fl ow also contributes to erection problems. Although the main penile arteries are 
spared, the surgeon may tie off small, accessory arteries. After radical prostatec-
tomy, most men have some fi brosis of the spongy tissue in the cavernous bodies of 
the penis, resulting in loss of length and thickness of erections (Gontero et al.  2007 ). 
In addition to no longer ejaculating semen, many men leak urine during orgasm 
after radical prostatectomy, which can be emotionally upsetting for them and their 
partners (Choi et al.  2007 ). 

 Sparing the prostatic nerves is even more diffi cult with radical cystectomy. Often 
a bilateral nerve-sparing procedure with adequate margins is not possible (Sadovsky 
et al.  2010 ). Erectile dysfunction remains common after surgery for rectal cancer, 
even with improved surgical techniques, such as total mesorectal excision. Men 
who undergo abdominoperineal resection or adjuvant preoperative radiation ther-
apy have the poorest sexual outcomes.  

    Surgeries That Interfere with Ejaculation of Semen 

 Radical prostatectomy and cystectomy include removal of the prostate and semi-
nal vesicles so that semen manufacture no longer occurs. Emotional reactions to 
the loss of ejaculation, as well as the impact of loss of ejaculation on pleasurable 
sensations with orgasm, vary quite a bit (Barnas et al.  2004 ; Schover et al.  2002 ). 
Men with testicular cancer who have surgery to remove lymph nodes in the 
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retroperitoneum or men who have surgery to remove sigmoid colon cancer 
sometimes have dry orgasm because of sympathetic nerve damage that prevents the 
prostate and seminal vesicles from contracting and releasing seminal fl uid during 
emission, the fi rst stage of male orgasm (Sadovsky et al.  2010 ). Although tech-
niques to spare nerves near the aorta have been shown to reduce orgasmic dysfunc-
tion after retroperitoneal node dissection, nerve-sparing procedures are not always 
possible when surgery is performed after chemotherapy to remove residual disease 
(Winter et al.  2009 ), a common scenario in recent years. Less severe nerve damage 
can result in retrograde ejaculation, in which semen spurts backwards into the blad-
der because the bladder neck does not close completely during orgasm. In either 
case, men experience a “dry orgasm” with pleasurable sensation but no semen.  

    Radical Pelvic Surgery and Female Sexual Dysfunction 

 Radical pelvic surgery in women, in contrast with men, often leaves sexual function 
relatively intact. Although premenopausal women who undergo bilateral oophorec-
tomy experience hormonal effects (Schover  2008a ), women report normal sensation 
and ability to reach orgasm after radical hysterectomy (Frumovitz et al.  2005 ). 
Autonomic nerve-sparing surgical techniques have been described, but their major 
impact may be in preserving bladder function rather than sexual function. The main 
function of autonomic nerves in women is to direct blood fl ow to the genital area 
during sexual arousal. Even with reduced blood fl ow, women can often compensate 
for the reduction in vaginal expansion and lubrication by using moisturizers, lubri-
cants, and extra sexual stimulation. The sensory nerves that mediate female orgasm 
are located close to the pelvic sidewalls, protected under fascia. They are unlikely to 
be damaged in pelvic cancer surgeries. 

 Radical cystectomy in women has traditionally included removing the entire 
anterior vaginal wall. Recent modifi cations that preserve this tissue are associated 
with reduced sexual dysfunction (Sadovsky et al.  2010 ). Female sexuality after rec-
tal cancer surgery has been diffi cult to study because of poor response rates in 
elderly women and small sample sizes (Sadovsky et al.  2010 ), but it appears that 
problems with pain during sex and loss of desire are prevalent, even in women who 
do not undergo adjuvant chemoradiation or a change in their hormonal status from 
oophorectomy. As in men, abdominoperineal resection appears to have the most 
severe sexual side effects.   

    Facilitating Sexual Rehabilitation 

 Barriers to resolving sexual problems in patients with cancer include the lack of 
practice guidelines to encourage oncology professionals to bring up the topic of 
sexual problems, decreased time with patients in busy clinics, and discomfort in 
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discussing this very personal topic. Yet, for many men and women, some practical 
suggestions and brief medical interventions can make the difference in staying 
sexually active (Schover  2008b ). In site-specifi c clinics or private practice oncology 
offi ces, an allied health care professional (e.g., an oncology nurse or social worker) 
can be trained in basic knowledge of cancer-related sexual problems and counseling 
strategies. Workshops on sexual function and cancer are often provided at annual 
meetings of oncology nurses, social workers, or psychosocial professionals. When 
a new patient is going to receive a treatment that carries a risk of sexual dysfunction, 
that member of the team can provide education about what to expect, as well as 
hope of recovery of sexual pleasure and intimacy. If a patient is in a committed 
relationship, it helps to include the partner in this discussion. Otherwise, the patient 
is left at a diffi cult time to disclose complex and upsetting news that could disrupt 
their relationship. 

 At follow-up visits, the same professional can assess a range of quality-of-life 
issues, including sexual function, concerns about fertility, return to work, and emo-
tional distress. If a sexual problem occurs, information about self-help strategies as 
well as referrals for appropriate medical care should be provided. 

 The sexuality specialist should keep a “library” of patient education materials 
such as books, pamphlets, or videos, as well as a list of web sites providing reliable 
and accurate information. A referral network of local specialists should be avail-
able, including a urologist comfortable with providing a range of treatments for 
erectile dysfunction as well as for problems with desire and orgasm; a gynecologist 
with the patience and expertise to help women with dyspareunia and menopausal 
symptoms; an endocrinologist who can assess and treat hormonal abnormalities; 
and mental health professionals with training in cognitive-behavioral sex therapy 
(and hopefully also experience with oncology patients). Outside of urban areas or 
large cancer centers, the oncology team may need to actually train some local prac-
titioners to enhance the quality of care available. A research team at MD Anderson 
is currently creating and testing computerized, multimedia educational and counsel-
ing tools on sexuality and cancer for men and women (Schover et al.  2013 ). These 
tools may soon be available to the general public. Each intervention includes a 
“therapist manual” for medical and mental health professionals who can help 
patients use the educational information and cognitive-behavioral exercises more 
effectively.  

    Issues in Male Sexual Rehabilitation 

 Despite the impressive array of medical and surgical treatments for erectile dys-
function, most male cancer survivors do not fi nd a satisfactory solution (Schover 
 2008b ). Phosphodiesterase-5-inhibitors such as sildenafi l, vardenafi l, or tadalafi l are 
not powerful enough to produce fi rm and reliable erections in men who have severe 
problems after pelvic surgery or radiation therapy. Men are given high expectations 
of these drugs both by commercial advertisements and often by their physician, and 
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when the results are disappointing, patients may blame themselves or feel ashamed 
to reveal the drugs’ failure to the prescribing physician. Many fewer men are moti-
vated to try more invasive treatments, such as a vacuum erection device, penile 
injections, or surgery to implant an infl atable penile prosthesis. Dropout rates from 
pumps and injections are very high, particularly if the man is single or has a partner 
who has lost interest in sexual activity. 

 Sexual satisfaction in both partners in a couple, as well as adherence to an effec-
tive treatment for erectile dysfunction, can be boosted signifi cantly by just a few 
sessions of sex therapy, delivered in person or over the internet (Schover et al.  2012 ). 
Treatment focuses on the partners making a joint decision about the treatment for 
erectile dysfunction that they want to try, ensuring that sexual communication skills 
are good and that the couple focuses on sharing sexual pleasure and intimacy rather 
than on sexual performance. 

 Men who are single often believe that they should not attempt to date if they have 
erectile dysfunction. Reassurance about the shortage of unattached men compared 
with women older than 40 years can be helpful, because most men are in that age 
group. In addition, suggestions about how to meet new partners through hobbies, 
mutual friends, or dating organizations can be helpful.  

    Issues in Female Sexual Rehabilitation 

 For women who have vaginal dryness and pain, a simple treatment algorithm can 
often help resolve the problems (Carter et al.  2011 ). Ideally, a gynecologist and a sex 
therapist can consult together, providing both a pelvic examination and instructions 
for behavioral change. The fi rst step is to advise the woman to use a vaginal moistur-
izer two to three times per week at bedtime. Products on the market include polycar-
bophil gels or gels containing a mild solution of hyaluronic acid. These moisturizers 
hydrate the vaginal mucosa. Another type of moisturizer is a prebiotic that restores 
a premenopausal pH to the vagina and creates an environment in which lactobacilli 
can grow. In addition, women are counseled to use either a water- or silicone-based 
lubricant during sexual activity. Lubricants should not contain perfumes, fl avors, 
parabens, or glycerine and should help maintain a low pH in the vagina. Both part-
ners should spread the lubricant on their genital area before trying penetrative sex. 
It is best to keep the lubricant nearby during sex in case more needs to be applied. 

 If the woman has become anxious or avoidant of sex because of repeated experi-
ences of painful sex, it is also helpful to teach her to be aware of pelvic fl oor muscle 
tension. Women can learn to control the muscles around the vaginal entrance by 
practicing Kegel squeezes. The goal is to be able to keep the muscles relaxed during 
vaginal penetration. Performing Kegel exercises while inserting vaginal dilators of 
graduated size can be helpful to women with more severe muscle tension problems. 
In some health care settings, a physical therapist who works with pelvic pain may 
conduct similar training using biofeedback equipment. 

 If dyspareunia persists despite all of these interventions, women may want to 
consider using a low-dose vaginal estrogen, particularly if they have not had a 
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hormone- sensitive type of cancer. Women prefer rings or suppositories to creams, 
but creams may be helpful if the vulvar skin is dry and sensitive because the estro-
gen from other types of products may not reach that part of the genitals. 

 Loss of desire for sex in female cancer survivors is often multifactorial. Each 
contributing factor should be identifi ed and treated either medically or with psycho-
social care. These factors include fear that sex will hurt; feeling unattractive because 
of the impact of cancer treatment on appearance; depressed mood; use of psychotro-
pic medications such as antidepressants, anxiolytics, and opiate pain medications 
that can blunt sexual desire; chronic fatigue in the months after cancer treatment; 
chronic tensions between partners; or diffi culty getting into the mood for sex because 
of distraction from fear of cancer recurrence. In some subcultures or communities, 
women may be rejected by a partner because cancer is stigmatizing. In these situa-
tions, the counsel of a community opinion leader or religious fi gure may be helpful.      

   Suggested Readings 

      Barnas JL, Pierpaoli S, Ladd P, et al. The prevalence and nature of orgasmic dysfunction after radi-
cal prostatectomy.  BJU Int  2004;94:603–605.  

    Baumgart J, Nilsson K, Stavreus-Evers A, et al. Urogenital disorders in women with adjuvant 
endocrine therapy after early breast cancer.  Am J Obstet Gynecol  2011;204:e1–e7.  

   Bhatt A, Nandipati K, Dhar N, et al. Neurovascular preservation in orthotopic cystectomy: impact 
on female sexual function.  Urology  2006;67:742–745.  

 Key Practice Points 

•     Sexual dysfunction is very common and persistent after treatment for cancer.  
•   Most sexual dysfunction after treatment is caused, at least in part, by neu-

rologic, vascular, or hormonal damage to the reproductive system.  
•   Although erectile dysfunction is the most common problem in men, loss of 

desire for sex, diffi culty with orgasm, and pain during sex are also impor-
tant problems.  

•   In women, abrupt ovarian failure can lead to vaginal dryness, pain with 
sexual activity, and, consequently, loss of desire. Sexual dysfunction may 
be exacerbated by damage to the vulvar or vaginal anatomy after pelvic 
surgery or radiation therapy, or by complications from genital GVHD.  

•   An oncology clinic should train an allied health care professional to assess 
sexual problems and provide education and brief counseling.  

•   Optimal assessment and treatment of sexual dysfunction after cancer is 
multidisciplinary, with a medical specialist collaborating with a mental 
health professional.  

•   Couples may need counseling to integrate a medical treatment into their 
sex lives and to resume sex comfortably after a period of illness-related 
abstinence.    
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    Chapter 26   
 Legal Issues 

             Laurel     R.     Hyle     

         Chapter Overview   This chapter explores a number of important legal issues that 
cancer  survivors may encounter. Issues explored include health and other insurance 
coverage; labor law issues, including the Americans with Disabilities Act; travel and 
 leisure; fi nancial estate and advance care planning, including different types of 
advance directives commonly used in the health care setting; and genetic testing, 
research study participation, and intellectual property. This chapter is intended to 
provide a brief, cursory overview and is not an in-depth or exhaustive analysis. 
Following review of this chapter, the reader will hopefully be better informed 
regarding certain general concerns that may arise in the legal arena related to cancer 
survivorship.  

    Introduction 

 Cancer survivors may encounter a number of legal issues. These issues might be 
initially encountered early in the cancer experience or might appear only during the 
survivorship phase. This chapter attempts to provide insight into an array of legal 

Contents

 Introduction ..............................................................................................................................  415
 Insurance Issues .......................................................................................................................  416
 Employment Issues ..................................................................................................................  416
 Travel and Leisure Issues .........................................................................................................  417
 Financial, Estate, and Advance Care Planning ........................................................................  417
 Genetic Testing, Research Study Participation, and Intellectual Property ..............................  418
 Resources .................................................................................................................................  419
Suggested Readings .................................................................................................................  420



416

issues that cancer survivors may encounter, but it must be emphasized that nothing 
in this chapter is legal advice; any legal questions or concerns should be addressed 
with a competent professional legal advisor.  

    Insurance Issues 

 One of the foremost concerns experienced by cancer patients and cancer survivors 
is access to comprehensive, affordable health insurance. Health insurance can be 
diffi cult to fi nd and cost-prohibitive for cancer survivors. Health insurance “risk 
pools” have been established to deal with this issue, and although these risk pools 
appear to increase access to insurance for certain individuals, they do not necessar-
ily always address other, related issues, such as lifetime or yearly benefi t caps, the 
high cost of co-pays and deductibles, or lack of coverage for certain services. The 
Patient Protection and Affordable Care Act may help ameliorate this situation 
because the new law seeks to defi ne the minimum coverage required by insurance 
plans, eliminate certain caps on coverage, abolish the exclusion of coverage for 
preexisting conditions, provide subsidies to help make insurance coverage more 
affordable, and set up health insurance exchanges intended to increase access and 
reduce costs. However, gaining access to appropriate health care services through 
an affordable health insurance plan continues to be one of the primary issues of 
concern for cancer survivors. 

 Additionally, cancer survivors may encounter issues with other types of insur-
ance products. For instance, life insurance policies may have increased premiums, 
short- and long-term disability policies may be more diffi cult or more expensive to 
obtain, and specialized health insurance policies, such as for vision or dental care, 
may also be more diffi cult to obtain or more costly.  

    Employment Issues 

 Cancer survivors may also encounter a variety of employment-related issues. 
Survivors often have concerns related to access to group insurance benefi ts that may 
restrict their employment options. Additionally, survivors may encounter issues 
related to posttreatment needs and abilities that may or may not fall within the pur-
view of the Americans with Disabilities Act (ADA). For instance, survivors may 
encounter physical or mental limitations after treatment that they did not experience 
before. These limitations may be related to surgical changes, such as amputation or 
reconstruction; general physical function, such as how long or how far the individ-
ual is comfortable walking or traveling or the need for assistive devices such as a 
cane, walker, or wheelchair; or a diverse range of mental functioning and neurologic 
issues, such as anxiety or changes in cognitive function. 

 Although the ADA requires employers to make reasonable accommodations in 
certain circumstances, employers may not necessarily be obligated to permit survi-
vors to continue with their former jobs if the survivors’ abilities with regard to 
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essential job functions have changed. Employers also are not necessarily obligated 
to provide additional time for breaks, travel, or medical appointments. ADA law is 
a specialized area of legal practice and some survivors may need to consult an 
 attorney with expertise in this area to fully understand the legal rights and responsi-
bilities of employers and employees in this context. Also, because the ADA is a 
federal law, the United States Department of Justice maintains an ADA webpage 
(  http://www.ada.gov    ) that may be of benefi t to survivors with questions regarding 
this area of the law.  

    Travel and Leisure Issues 

 Survivors may encounter changed circumstances related to travel and leisure as 
well. Some of these circumstances may pertain to transportation and access to 
health care while traveling, and others may pertain to the signing of waivers and 
disclaimers associated with certain leisure activities both at home and abroad. 
Travelers may be asked to sign waivers indicating that they have no preexisting 
conditions that would increase their risk of injury from participating in certain activ-
ities, and cancer survivors may be unsure of how to approach this because the exact 
parameters for such waivers are often unclear. 

 As with almost any traveler, cancer survivors should be aware of issues relating 
to access to care when they travel and they may want to be especially aware of 
emergency evacuation options and their ability to get back home or to a particular 
level of care quickly should an emergency or unexpected medical situation occur. 
Numerous emergency evacuation and international health care plans are available 
on the market and are well worth exploring.  

    Financial, Estate, and Advance Care Planning 

 Advance care planning is an important aspect of health care planning, including and 
perhaps especially for cancer survivors. Cancer survivors may fi nd themselves with 
changed perspectives, altered fi nancial circumstances, new or different  relationships 
with loved ones, clearer visions of preferences regarding medical interventions, or a 
general renewed awareness of the importance of advance care planning. Individuals 
often mistakenly think of advance care planning as end-of-life planning, when in 
fact advance care plans can be engaged to assist individuals any time they are unable 
to communicate their wishes to the health care team; this can happen at any stage of 
life and may be transient or permanent. 

 Many advance care planning tools are available to assist patients in communicating 
their health care choices to their current and future health care providers. Financial 
and estate plans should be considered and revised as appropriate. A variety of 
resources are available for setting up and revising such plans, including fi nancial 
planners; tax, estate, and fi nancial planning attorneys; and numerous online 
resources of widely varying quality and reliability. 
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 Advance care planning tools can take a variety of forms, especially if they are 
drafted by competent professional advisors. For example, professionals consulted 
about advance care planning may draft documents that allow for a greater variety of 
customization than standardized forms would otherwise allow. However, the 
advance care planning tools most commonly encountered in a standardized environ-
ment are the medical power of attorney and living will. These documents may go by 
different names in different jurisdictions and can be drafted in a variety of ways, 
with various effects and consequences. However, in general, a medical power of 
attorney allows an individual to name someone to serve as a surrogate medical 
decision- maker should the individual become unable to make his or her own  medical 
decisions or unable to communicate with health care providers. A living will typi-
cally allows an individual to comment prospectively on health care interventions 
that the individual would want or not want in a variety of circumstances. Sometimes 
 elements of the medical power of attorney and living will are combined, either in 
standardized or customized forms. Although efforts have been made to standardize 
these and other advance care planning tools across jurisdictional lines, substantial 
variations remain among countries and states. It is important for individuals to 
understand the rules of advance care planning in any place(s) where they live and 
where they are receiving or may plan to receive health care services. 

 The most important element of advance care planning is communication. Using 
communication tools appropriate to individual circumstances can help empower an 
individual to contribute to his or her own health care decision-making prospectively 
and can help ensure that an individual’s wishes are known even if the individual 
becomes unable to communicate these wishes to loved ones or health care providers. 
Advance care planning is typically discussed in terms of offi cial legal documenta-
tion, but more everyday human communications can also be an important part of 
effective advance care planning. For instance, it may be quite helpful for loved ones 
to understand the decisions an individual has made regarding health care, because if 
the loved ones understand such decisions, they may be better prepared to support 
them. Toward this end, it may be helpful to write a letter to loved ones explaining the 
reasons for health care choices and preferences; such a communication can serve 
multiple purposes, including personalizing what can be, for some, a fairly diffi cult 
conversation, and providing a written record of the individual’s wishes that others can 
refer back to in a time of need or concern. Such a letter can become a personalized 
touchstone that refl ects the patient’s wishes and can be returned to as often as needed.  

    Genetic Testing, Research Study Participation, 
and Intellectual Property 

 Cancer patients and survivors may experience a variety of circumstances in which 
very specifi c legal rules and regulations apply. Three of these areas are highlighted 
here: genetic testing, research study participation, and intellectual property. These 
are not the only areas of concern, merely some common ones. 
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 Highly specifi c laws apply to the areas of genetic testing, research study 
 participation, and intellectual property. Some of these laws pertain to matters of 
confi dentiality and some pertain to the division of legal rights and responsibilities. 
For instance, research study participants may be asked to surrender all property 
rights to any research sample that is collected from them as part of a study. And 
genetic information, including genetic testing results and residual tissue or blood 
samples, may sometimes be available to a patient’s family members, with or with-
out the patient’s consent, either while the patient is alive or after death. It is impor-
tant for individuals providing such information to be aware of the implications of 
such disclosures, understanding that such material might survive well beyond any 
individual patient’s lifetime, and there is no reliable way to know for certain what 
future laws or regulations might be enacted or altered with regard to such 
information. 

 Because of this, in addition to exploring specifi c legal questions or concerns they 
might have about these or other areas of the law with appropriate advisors, survivors 
should remember that laws can change, sometimes quite quickly. In general, in the 
law, as in life, there are no guarantees. Thus, to the extent that a survivor is inter-
ested in a particular course of action only with, for instance, a guarantee of absolute 
confi dentiality, caution is likely warranted.  

    Resources 

 Many resources are available to assist cancer survivors in understanding vari-
ous concerns they may encounter as part of their journey through cancer. A few 
of these resources are listed in the Suggested Readings section below. The 
author is not responsible for maintaining any of these sources of information 
and cannot ensure their accuracy or helpfulness or make any warranties or rep-
resentations about these resources, but some individuals might find that these 
resources provide additional information on topics of interest related to 
survivorship.      

 Key Practice Points 

•     When in doubt, ask.  
•   Communication is essential.  
•   Advance care planning is an important patient advocacy tool.  
•   Expertise is a valuable commodity.  
•   Knowledge is power.    
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         Chapter Overview   Cancer survivors face many challenges resulting from the side 
effects of treatment, the effects of the cancer itself, and the many emotions that 
accompany their illness. Cancer survivors often fear recurrence, suffering, or death 
and feel sad or angry when bad things happen. Discussing emotional issues with 
patients is challenging. One reason that emotional conversations are so uncomfortable 
is that formal communication skills training is underemphasized during medical 
education and training, which primarily focuses on biomedical issues. Discussing 
diffi cult questions or concerns takes health care providers out of the familiar 
biomedical realm and thrusts them into the less comfortable psychosocial realm. 
However, these challenging conversations can be turned into opportunities to 
establish trust and rapport with a few key communication strategies. These strategies 
include exploring patients’ concerns; listening actively; seizing empathic 
opportunities when emotions arise; engaging in natural, free-fl owing conversations; 
and allowing space (silence) in the conversation. These key strategies can be applied 
to discussions of a variety of clinical scenarios, including recurrence or fear of 
recurrence, prognosis, and other diffi cult conversations.  

    Chapter 27   
 Communication Between Patients 
and Health Care Providers 

             Daniel     E.     Epner     
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    Introduction 

   The pessimist sees diffi culty in every opportunity. The optimist sees opportunity in every 
diffi culty. –Winston Churchill 

   Clinic visits with cancer survivors are often joyful reunions to celebrate life and 
health, or an opportunity to catch up and share recent photos of family and friends. 
Such visits are very gratifying for health care providers and patients. Unfortunately, 
many survivorship visits are not so joyful. Many cancer survivors experience tre-
mendous fear and uncertainty over the prospect of recurrence. For some, this fear is 
so strong that they no longer enjoy life, sleep well, eat well, or even go to follow-up 
visits (National Cancer Institute  2010 ). Worse yet, many cancer survivors actually 
experience recurrence. Other survivors feel stress from losing the emotional support 
provided by the cancer treatment team. Many others experience long-term side 
effects of cancer or its treatment, such as lymphedema, altered cognition (“chemo-
brain”), or altered body image. Survivorship clinic visits therefore often quickly 
evolve from joyful reunions to emotional heart-to-heart conversations. What should 
a provider say, for example, to a patient who cries and says, “I live in constant fear 
my cancer will come back”? How does a provider tell a patient that her worst fear 
has been realized: her breast cancer has spread to lungs, liver, and bones? What does 
the provider say when that patient asks, “How long do I have?” 

 One reason that conversations such as these are so uncomfortable is that formal 
communication skills training is underemphasized during medical education, which 
primarily focuses on biomedical issues. Discussing diffi cult questions or concerns 
takes providers out of the familiar biomedical realm and thrusts them into the less 
comfortable psychosocial realm. Success in this domain requires key communica-
tion skills that can be taught and learned. Furthermore, these skills require constant 
practice. No matter how skilled providers become at handling diffi cult conversa-
tions, such conversations are never easy. Nonetheless, with sound communication 
skills, providers can view every challenge as an opportunity to build trust and rap-
port with patients and to support patients’ psychosocial needs. This chapter presents 
a series of clinical vignettes that illustrate diffi cult conversations that commonly 
arise as providers care for cancer survivors, as well as strategies for successfully 
engaging in these diffi cult conversations.  

    Addressing Feelings Before Facts 

   “A weight on my shoulders”: fear of recurrent cancer 

 Mr. S is a 61-year-old man who was diagnosed with T3N1 colon cancer 18 months ago. He 
underwent hemicolectomy and adjuvant chemotherapy. Surveillance studies remain nor-
mal, but he nonetheless fears his cancer will recur. “I have a hard time focusing at work, 
because it seems like every day someone reminds me about my cancer. They mean well by 
asking how I am doing, but I wish I could just forget about it. I constantly worry about my 
cancer coming back. I feel like I have a weight on my shoulders.” 
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      Acknowledging Emotions 

 Many providers try to “fi x” patients’ fears by offering reassurance in the form of 
factual statements, such as “your chances of long-term remission are greater than 
50%.” However, this factual approach can make patients feel that their fears are 
being trivialized and that they are not being heard. Another common strategy is to 
be a cheerleader, telling patients to “focus on the positive,” or “be tough—you have 
to think positive.” This approach can leave patients feeling guilty, as though their 
negative thoughts or lack of strength caused their illness or will increase the likeli-
hood of recurrence. Addressing feelings before facts is a key strategy for dealing 
with emotions. 

 Addressing feelings before facts requires recognizing and naming emotions. 
Empathic opportunities emerge when patients express negative emotions. 
Empathy means putting yourself in the other person’s shoes and imagining what 
his or her life is like (Back et al.  2009 ). Patients have less anxiety and depres-
sion and report greater satisfaction and adherence to therapy when oncologists 
seize empathic opportunities by responding with “continuer” statements that 
encourage patients to continue expressing emotions rather than with “termina-
tor” statements that discourage disclosure (Pollak et al.  2007 ). An example of a 
continuer statement is, “I can imagine how scary it must be for you to wonder 
whether your cancer will come back.” An example of a terminator statement is, 
“We are doing everything we can to monitor your situation, so if your cancer 
recurs, we will catch it early.” This statement may seem reassuring, but it is 
likely to cut off further expression. Continuer statements can be categorized into 
fi ve groups represented by the mnemonic “NURSE,” as detailed in Table  27.1  
(Pollak et al.  2007 ).

       When Patients Cry 

 Emotional expression often takes the form of crying. According to Dr. David 
Spiegel, a psychiatrist well known for his work with support groups, “We physi-
cians are trained to treat crying as bleeding, to apply direct pressure to stop it” 
(Spiegel et al.  1989 ; Hope  2005 ). However, crying is often very therapeutic, so 
providers should let it happen. When patients cry, it does not mean that the provider 
has been cruel to them; in fact, just the opposite. Patients are most likely to open up 
emotionally and cry when they know that the provider cares about them. Crying is 
often a sign of trust and rapport. When patients cry, providers should give them 
space by sitting with them silently, offering a tissue, and perhaps touching them 
gently on the forearm. Providers should resist the temptation to immediately reas-
sure or offer factual information. If the provider says anything when a patient cries, it 
should be something empathic, such as, “I can see how diffi cult this is for you. 
I wish things were different.” Responding to patients’ emotions with empathic state-
ments may seem very time consuming, but it extends the length of consultations by 
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an average of only 21 seconds (Kennifer et al.  2009 ). The more attentive and 
empathic providers are, the less emotional distress their patients experience 
(Zachariae et al.  2003 ). 

 Empathy is very powerful “medicine” for just about any negative emotion, 
including the grieving or sadness that patients feel when they experience permanent 
side effects of cancer or its treatment, such as lymphedema following mastectomy 
and radiation, altered cognition related to chemotherapy or radiation therapy, and 
neuropathy. Providers can refer patients to lymphedema specialists, physical thera-
pists, neurologists, occupational therapists, and psychiatrists, but they cannot “fi x” 
these problems. These challenges therefore represent opportunities for providers to 
show how much they care by simply listening and offering empathy. 

 Respectful and supportive statements are most effective after patients have 
had the opportunity to express their emotions. Examples of supportive statements 
are listed in Table  27.2 . These are often most useful at the end of a clinic visit, so 
that the visit ends on a positive note. These statements also make it clear to 
patients that the provider will not abandon them in their time of greatest need 
(Epner et al.  2011 ).

   Table 27.1    Empathic opportunities in patient-provider communication   

 Opportunity  Defi nition  Examples 

 Type of empathic opportunity 
   Direct  Explicit verbal 

  expression 
  of emotion 

 “I have been really depressed lately.” 

   Indirect  Implicit verbal 
  expression 
  of emotion 

 “Does this mean I am going to die?” 

 “Continuer” statements (NURSE) 
   N ame  State the patient’s 

  emotion 
 “I wonder if you’re feeling sad about  
  the test result.” 
 “I can see this is making you angry.” 

   U nderstand  Empathize with  
  and legitimize  
  the patient’s  
  emotion 

 “I can imagine how scary this must be for you.” 
 “Many of my patients feel discouraged when  
  they aren’t seeing the response they want, so 
  it makes sense that you feel this way.” 

   R espect  Praise the patient  
  for strength 

 “You’ve done a great job at keeping everything 
  in perspective.” 
 “I applaud you for your courage in all of this.” 

   S upport  Show support  “I will be with you until the end.” 
 “No matter what happens, I will always  
  be your doctor.” 

   E xplore  Ask the patient to  
  elaborate on  
  the emotion 

 “Tell me more about what is upsetting you.” 
 “What do you mean when you say this is not  
  going to happen to me?” 

  Adapted from Pollak et al. ( 2007 )  
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        Delivering Diffi cult News 

   I am afraid I have some bad news for you. Your CT showed… 

 Mrs. Taylor is a married 45-year-old mother of an 8-year-old son and 12-year-old 
daughter. She underwent surgery, chemotherapy, and radiation for T2N2, poorly dif-
ferentiated, invasive ductal breast cancer 3 years ago. Surveillance studies remained 
normal until 1 month ago, when blood work revealed elevated liver transaminases and 
alkaline phosphatase. She also noticed left hip pain for the first time a few weeks ago, 
but she attributed the pain to her new exercise regimen. CT and bone scans yesterday 
revealed new liver and bone metastases. She returns to the clinic to discuss test 
results. 

   This scenario is unfortunately all too common in the survivorship clinic. Recurrent, 
incurable cancer not only creates an existential crisis for the patient, but also forces 
everyone involved to face their own mortality. Discussing recurrence is therefore 
stressful for everyone involved, and it never becomes easy. 

 The “SPIKES” mnemonic represents an established strategy for discussing seri-
ous news (Baile et al.  2011 ). The fi rst step is to create the proper  setting , repre-
sented by the “S” in SPIKES. Serious conversations should be held in a quiet, 
private space, with the provider sitting at eye-level at a comfortable distance from 
the patient, close enough to touch him on the forearm and offer tissues if necessary. 
At least one close family member or friend should accompany the patient for moral 
support if possible, but no more than about four or fi ve people should be in the 
room. 

 The next step in SPIKES is to assess the patient’s understanding, or  percep-
tion , of his illness, symbolized by the “P.” This involves “asking before telling.” 
The idea is to use open-ended questions to elicit a reasonably accurate picture of 
how the patient perceives the medical situation—what it is and whether it is serious. 
A good patient-centered conversation of this type involves  reciprocal  information 
exchange, rather than unidirectional fl ow of information from provider to patient. 

  Table 27.2    Examples of 
respectful and supportive 
statements  

 You’ve been through so much already. 
 I respect you for being so brave in the face of adversity. 
 I am inspired by your courage and fi ghting attitude. 
 Don’t worry; we’ll be here to help you if your cancer comes 
  back, heaven forbid. 
 We are here for you no matter what. 
 We are here to help you meet any challenge you encounter,  
  no matter how daunting. 
 I think your chances of (being cured, benefi tting) are good  
  (or X%). 
 I am optimistic about your situation. 
 I respect your religious faith. Your faith is very powerful  
  medicine. 
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The  language should be simple and free of technical jargon to keep the message 
clear. A good starting point is for the provider to ask, “What is your understanding 
of your illness?” or, for the patient described above, “What is your understanding of 
why we did the CT and bone scan?” On the basis of this information, providers can 
correct misinformation and tailor the serious news to the patient’s level of under-
standing. This approach can also accomplish the important task of determining 
whether the patient is in denial. The patient may respond, “I know I had the CT and 
bone scan to see if my cancer came back. Please don’t tell me it has!” The provider 
and patient then respond to each other’s comments in a free-fl owing manner. 

 The next step in the SPIKES protocol involves obtaining the patient’s permis-
sion, or “ invitation ,” to discuss the serious news, symbolized by the “I.” This means 
negotiating how the news will be handled, which may involve asking the patient 
how much detail she wants, whether she wants other family members present for 
the discussion, or whether she wants to delegate others to receive information on 
her behalf. 

 Making a warning statement, such as “I am afraid I have bad news…” immedi-
ately before disclosing the news (K for “ knowledge ”) allows her to brace herself. 
Knowledge should be offered in nontechnical, clear language in small aliquots. 
Providers should avoid blunt language, such as, “You are going to die.” 

 The “E” in SPIKES represents responding to  emotions  with  empathic  responses, 
as described above. Providers should continue to respond to strong emotions 
empathically rather than factually until the patient has calmed down enough to hear 
cognitive information about what is next. The patient may signal readiness by ask-
ing, “What comes next?” (Back et al.  2009 ). 

 The fi nal “S” in SPIKES represents  summarize . Ideally, the patient should sum-
marize the conversation so that the provider knows that the patient understood. This 
can be accomplished by the provider saying, “Please tell me what you take away 
from this conversation and where we go from here.”  

    Tell Me More: The Healing Power of Listening 

 The “E” in SPIKES represents emotions and empathy, but it can also represent 
 exploration . The “E” in the NURSE acronym, previously discussed, also represents 
“exploration,” which refers to letting the patient be heard. The idea is to get patients 
talking about whatever is most important to them. Most people have a profound 
need to discuss their fears and concerns, especially when those concerns pertain to 
life-threatening issues. Nonetheless, providers should get permission by asking, 
“Do you want to talk more about ….?” and continue with a series of open-ended 
questions until the patient calms down and is able to refocus on other topics, such as 
treatment options. Table  27.3  lists additional examples of exploratory statements. 
Table  27.4  lists examples of emotional statements and three strategies for respond-
ing to them: with a factual response (not usually helpful), an empathic response, and 
an exploratory response.
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       Listening Is Hard Work 

 The process of listening carefully to patients may seem passive, but it is actually 
a very active process that requires a great deal of practice. Mindful and attentive 
listening is arguably the most critical skill for effective communication, despite 
the fact that many people equate effective communication with speaking rather 

   Table 27.3    Examples of 
exploratory statements 
and questions for a provider 
to use  

 Tell me more. 
 Tell me more about … 
 What worries you most about taking chemotherapy again? 
 What worries you most about dying of your cancer? 
 Heaven forbid, if your cancer recurs, how will your 

family be affected? 

   Table 27.4    Three strategies for responding to emotional statements from patients   

 Emotional 
patient 
statement 

 Typical factual 
response (usually 
not very effective)  Empathic response  Exploratory response 

 I constantly 
worry about 
my cancer 
returning. 

 Don’t worry—I’m 
optimistic. Your 
chances of staying 
in remission are 
good. 

 I can’t imagine how 
diffi cult it must be 
to live with the 
uncertainty. 

 Tell me more about 
 what worries you. 

 I can’t believe this 
is happening! 
The cancer is 
back after 
only 6 months. 
I have two 
kids to raise! 

 We have great 
treatments for this 
cancer; better 
treatments are 
coming all the 
time. 

 I can’t imagine how 
scary this must be 
for you. I know this 
is not what you 
wanted to hear. 

 What do you worry 
about most about the 
cancer coming back? 

 We have to deal 
with the results 
we have. 

 I know it has been 
diffi cult, and this 
must be a shock. 

 I’m sorry to cry.  It’s okay to cry. Crying 
is completely 
normal under these 
diffi cult 
circumstances. 

 [No response needed. 
Just sit in silence 
with the patient for 
a while until she 
stops crying and 
refocuses on the 
issues at hand. Let 
the patient resume 
the conversation if 
possible.] 

 I can’t believe I 
need more 
surgery! 

 It’s not that major of 
a procedure. You 
will get through 
it just fi ne. 

 I know you weren’t 
expecting to hear 
this. I can imagine 
having surgery must 
be very scary. 

 Tell me more about 
what worries you 
most about surgery. 
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than listening. Truly patient-centered conversations involve patients sharing their 
illness experience by doing the vast majority of the talking, while providers gen-
tly guide and stimulate discussion with strategic interludes. Showing sincere 
interest in the patient helps establish rapport, relieve tension, and facilitate 
assessment of the patient’s level of understanding. Encouraging the patient to 
narrate his illness also validates the importance of his perspective, provides the 
clinician with useful information, and encourages additional discussion. 
Establishing eye contact, nodding, and leaning forward are nonverbal methods 
that also demonstrate genuine interest (Stetten  1981 ; Epstein  1999 ; Bendapudi 
et al.  2006 ). 

 This process of reciprocal information exchange should be as free fl owing and 
natural as possible. Sometimes the patient or provider needs to redirect the natural 
fl ow of information to accomplish specifi c communication goals, such as discussing 
logistics of treatment, informed consent, or code status. Regardless, providers 
should minimize interruptions and respond to nonverbal and verbal cues that signal 
the patient’s desire to say something. Listening to family members, understanding 
who the patient is as a person by asking open-ended questions, listening carefully to 
the responses, and eliciting questions from the family is more effective than simply 
asking, “Any questions?” (Curtis et al.  2001 ; Lilly and Daly  2007 ). Silence is often 
very useful because it lets both participants refl ect on what was just said and respond 
appropriately. When silence continues for what seems like an uncomfortably long 
time, it is often useful for the provider to re-engage the patient by asking, “What’s 
on your mind?” 

 Dr. Jeff Kane noted in  How to Heal: A Guide for Caregivers  that individuals who 
are ill have a particularly great need for attention. All people need to be heard, espe-
cially those who are ill. Silence is golden; however, eventually patients want to 
know that providers hear them. 

 Many therapists and communication professionals recommend “mirroring,” or 
refl ecting back to the person what they just said, not word for word, but by para-
phrasing, just to show that you are listening. For instance, if someone tells you that 
he is afraid, rather than urging him not to be fearful, you can simply acknowledge 
his feelings by saying something like, “it is scary,” or “that sounds frightening.” You 
can also listen well by clarifying what the speaker has said to you. In other words, 
if he says, “I don’t want to go back to the doctor tomorrow,” you might respond, “It 
sounds like you need some down time to focus on things other than your illness.” 
This approach opens the door and encourages the person to express rather than 
repress his feelings. 

 Active, compassionate listening involves riding the rough road with a patient 
without trying to “fi x” his problem. In  Let me Live , by Lori Hope ( 2005 ), Father 
Siciliano explains: “Compassion is when you feel the pain but don’t come up with 
easy answers. It’s what I’d want, someone to feel the pain with me, sit with me 
and not come up with easy answers.” Patient support groups are particularly 
powerful, because they serve the profound human need to be heard (Golant and 
Taylor-Ford  2010 ).  
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    “How Long Do I Have, Doc?”: Responding to Diffi cult 
Questions or Comments 

 Exploratory questions, such as those listed in Table  27.3 , are also useful for responding 
to other diffi cult or uncomfortable questions or comments. For instance, patients 
often ask, “How long do I have (to live)?” Many providers respond with facts, such 
as survival statistics. However, it is often more useful to take an exploratory 
approach. The provider should fi rst validate the question by saying, “You pose a 
very diffi cult and important question,” and then say, “I will answer it to the best of 
my ability. But fi rst help me understand why you ask about prognosis. What’s on 
your mind?” (Baile et al.  2011 ). 

 An exploratory approach such as this may feel evasive to providers, but patients 
almost never see it that way. They value the opportunity to express themselves. 
Listening to their responses creates opportunities for providers to respond empathi-
cally. Many people express specifi c reasons for asking about prognosis, some of 
which are very practical. For instance, some patients want to know whether they are 
likely to be alive to attend a landmark family event, such as a wedding. If not, they 
can take the opportunity to prepare a video tribute or otherwise commemorate the 
occasion ahead of time. Other patients discuss prognosis to become emotionally 
prepared for the worst. Many patients have no “practical” reason for asking about 
prognosis but nonetheless appreciate the opportunity to discuss their concerns. 
After doing so, some patients are no longer interested in discussing survival esti-
mates, which were ironically never the point of the prognostic question. Other 
patients still want to discuss time frames. If so, providers should answer as honestly, 
but sensitively, as possible. When offering numerical estimates, it is often useful to 
give a range of times, such as “days to weeks,” “weeks to months,” or “several 
months to a few years.” Making an empathic statement after the time estimate shows 
compassion and sensitivity. For instance, “I wish I could say you will live a normal 
lifespan,” effectively says, “I care, but the reality is…”       

 Key Practice Points 

•     Discussing emotional topics with cancer patients requires key 
 communication skills that can be taught and learned.  

•   Everyone has a fundamental need to be heard, especially vulnerable  cancer 
patients and survivors. Providers should spend most of their time with 
patients listening to patients’ concerns, fears, hopes, dreams, and perspec-
tives rather than “educating” them. Patients’ perspectives should be elic-
ited by asking open- ended questions, such as “What is your understanding 
of your illness?” or by simply saying, “Tell me more” or some variation 
thereof.  
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         Chapter Overview   Integrative oncology is an expanding discipline holding 
tremendous promise for additional treatment and symptom control options. An 
integrative approach provides patients with a comprehensive system of care to help 
meet their needs, from diagnosis through survivorship. Most patients with cancer 
are either using complementary medicines or want to know more about them, so it 
is incumbent on the conventional medical system to provide appropriate education 
and evidenced-based clinical services. The clinical model for integrative care 
requires a patient-centered approach with attention to patient concerns and enhanced 
communication skills. In addition, it is essential that conventional and 
nonconventional practitioners work together to develop a comprehensive, integrative 
care plan. In this way, patients with cancer will receive the best medical care making 
use of all appropriate treatment modalities in a safe manner to achieve optimal 
clinical outcomes.  

    Introduction 

 Integrative medicine seeks to merge conventional medicine and complementary 
therapies in a manner that is comprehensive, personalized, evidence-based, and safe 
to achieve optimal health and healing. Although applying the concept of integrative 
medicine to cancer care is still in its formative years, a number of comprehensive 
cancer centers in the United States are putting this concept into practice under the 
term  integrative oncology . This chapter will review the role of integrative oncology 
in cancer survivorship, with an emphasis on a comprehensive approach, an over-
view of the evidence, educational resources to guide health care providers and 
patients, and guidelines for creating a comprehensive, integrative treatment plan for 
cancer survivors.  

    Defi nitions 

 In the United States,  complementary and alternative medicine  (CAM) is defi ned by 
the National Center for Complementary and Alternative Medicine (NCCAM) as a 
group of diverse medical and health care systems, practices, and products that are not 
normally considered to be part of conventional medicine. NCCAM classifi es CAM 
therapies into four broad categories: natural products, mind and body medicine, 
manipulative and body-based practices, and other CAM practices (see Table  28.1 ).

   CAM includes nonconventional modalities that may or may not have high- 
quality evidence or fi nancial incentives to support their intended use in the conven-
tional medicine setting.  Alternative  medicine is when a patient makes use of a CAM 
modality for which there is no evidence for its effi cacy in place of conventional 
medicine.  Complementary  medicine is when a patient makes use of a CAM modality 
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for which there may or may not be evidence for its effi cacy in combination with 
conventional medicine. 

  Integrative  medicine, or complementary and integrative medicine (CIM), is 
becoming more prevalent in medical settings.  Integrative medicine  describes a 
 philosophy of practice using an evidence-based approach to merge conventional and 
nonconventional therapies. The Consortium of Academic Health Centers for 
Integrative Medicine has defi ned this term as “the practice of medicine that reaffi rms 
the importance of the relationship between practitioner and patient, focuses on the 
whole person, is informed by evidence, and makes use of all appropriate  therapeutic 
approaches, healthcare professionals and disciplines to achieve optimal health and 
healing” (Consortium of Academic Health Centers for Integrative Medicine  2009 ). 
Integrative medicine uses an interdisciplinary approach to evaluate the risks and 
benefi ts of individual therapies. Practitioners of all disciplines should be aware of all 
treatment options and openly communicate with each other. The opportunity exits to 
optimize outcomes through a coordinated, comprehensive treatment plan. 
Throughout this chapter, we will use the term CIM in favor of CAM or other terms.  

   Table 28.1    Categories of complementary and alternative medicine, as defi ned by the National 
Center for Complementary and Alternative Medicine   

 Categories  Examples 

 Natural products  Herbal medicines (botanicals) 
 Vitamins 
 Minerals 
 Probiotics 

 Mind and body medicine  Meditation 
 Yoga 
 Acupuncture 
 Qigong 
 Tai chi 

 Manipulative and body-based practices  Massage 
 Spinal manipulation 
  Chiropractic 
  Osteopathic 
 Physical therapy 

 Other complementary and alternative medicine practices  Whole medical systems 
  Ayurvedic medicine 
  Traditional Chinese medicine 
  Homeopathy 
  Naturopathy 
 Energy therapies 
  Magnet therapy 
  Reiki 
  Healing touch 
 Movement therapies 
 Feldenkrais method 
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    Prevalence 

 The World Health Organization estimates that up to 80% of people in developing 
countries rely on nonconventional traditional medicines for primary health care. 
People in more developed countries also seek out complementary medicine and 
practices. A 1997 survey of adults in the United States showed that CIM use 
 (excluding self-prayer) varied from 32% to 54%. A 2007 survey by the US Centers 
for Disease Control and Prevention showed that 38% of adults had used CIM thera-
pies during the past 12 months (Barnes et al.  2008    ). 

 Among patients with cancer and cancer survivors, the use of CIM is higher than 
in the general population. An estimated 40–69% of patients with cancer in the 
United States use CIM therapies (Navo et al.  2004 ; Richardson et al.  2000 ). 
A  survey of fi ve clinics within a United States comprehensive cancer care center 
found that CIM therapies (excluding psychotherapy and spiritual practices) were 
used by 68.7% of patients (Richardson et al.  2000 ). In a survey of cancer survivors, 
43.3% reported using CIM in the past year. Patients with breast cancer use CIM 
more often than patients with other types of cancer; the overall prevalence of CIM 
use among patients with cancer ranges from 17% to 87%, with a mean of 45%. This 
range of prevalence refl ects differences in patient populations studied. 

 In most cases, people who use CIM are not disappointed or dissatisfi ed with 
conventional medicine. Patients with cancer use CIM to reduce side effects (such as 
organ injury), to improve quality of life, to protect and stimulate immunity, or to 
prevent second primary cancers or recurrences. Whether or not patients use CIM 
therapies to treat cancer or its effects, they may use CIM to treat other chronic con-
ditions such as arthritis, heart disease, diabetes, and chronic pain.  

    Comprehensive and Integrative Care Planning: Patient- 
Clinician Communication 

 Research indicates that neither adult nor pediatric patients with cancer receive suf-
fi cient information or discuss CIM therapies with physicians, pharmacists, nurses, 
or CIM practitioners. Most patients do not bring up the topic of CIM because no one 
asks; thus, patients may believe it is unimportant. It is estimated that 38–60% of 
patients with cancer use complementary medicines without informing their health 
care team (Navo et al  2004 ; Richardson et al.  2000 ). This lack of discussion is of 
concern because biologically based therapies (such as herbs) may interact with can-
cer treatments. Patients are commonly unaware of differences between medicines 
approved by the US Food and Drug Administration and supplements defi ned by the 
Dietary Supplement Health and Education Act of 1994. Supplements defi ned under 
this legislation are exempt from the same scrutiny that the US Food and Drug 
Administration imposes on medications; these supplements are not intended to 
treat, prevent, or cure diseases. The common belief among patients that “natural” 
means safe needs to be addressed with education. Some herbs and supplements have 
been associated with drug interactions (Ulbricht et al.  2008 ), increased cancer risk, 
and organ injury. These concerns are addressed later in this chapter. 
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 Existing research suggests that most patients with cancer desire communication 
with their doctors about CIM (Verhoef et al.  1999 ). To provide optimal patient care, 
oncologists must be willing and able to discuss all therapeutic approaches, including 
CIM, with their patients. It is the health care professional’s responsibility to ask 
patients about their use of complementary medicines. The discussion should ideally 
take place before the patient starts using a complementary treatment—whether it is 
a nutritional supplement, mind-body therapy, or other CIM approach. 

 A number of strategies can be used to address CIM use during a health care encoun-
ter. One approach is to include the topic of CIM as part of a new patient assessment. 
For example, when asking about medications, physicians should inquire about herb 
and supplement use. Physicians may consider having the patients bring in the actual 
bottles of herbs and supplements for evaluation. When asking about a patient’s medi-
cal history, physicians may ask if the patient has visited with naturopathic or chiro-
practic practitioners. If the issue of CIM arises, clinicians need to develop an empathic 
communication strategy. The strategy needs to balance clinical objectivity with cre-
ation of a therapeutic alliance, benefi tting both patient and health care provider. 
Patients need reliable information on CIM from reliable resources, with adequate time 
to discuss this information with their oncologists. Table  28.2  provides a list of web-
sites useful for health care professionals seeking information on CIM therapies.

       Safety Concerns 

 CIM therapies have the potential to lead to adverse outcomes (Palmer et al.  2003 ). 
With adequate precautions, yoga, massage, or acupuncture can be used safely during 
treatment and throughout survivorship. Herbs and supplements, however, should be 
considered more similar to prescription medications and therefore may be useful but 
can also lead to harm. The pathways by which biologically based CIM therapies may 
lead to negative clinical outcomes include metabolic interactions, treatment interac-
tions, organ toxicity, cancer promotion, and lack of quality control standards. 

   Table 28.2    Recommended websites for evidence-based resources   

 Organization/website (alphabetical order)  URL 

 Cochrane Review Organization    http://www.cochrane.org     
 Consumer Lab    http://www.consumerlab.com     
 Memorial Sloan-Kettering Cancer Center 
  Integrative Medicine Service 

   http://www.mskcc.org/aboutherbs     

 National Center for Complementary and 
  Alternative Medicine 

   http://nccam.nih.gov/     

 Natural Medicines Comprehensive Database    http://www.naturaldatabase.com/     
 Natural Standard    http://www.naturalstandard.com/     
 National Cancer Institute Offi ce of Cancer 
  Complementary and Alternative Medicine 

   http://www.cancer.gov/cam     

 The University of Texas MD Anderson 
  Cancer Center Complementary/Integrative 
  Medicine Education Resources 

   http://www.mdanderson.org/integrativemedicine     
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    Metabolic Interactions 

 Vitamins, supplements, or herbal products have the potential to interact with 
 pathways of prescription drug metabolism. Increasing interest in these potential 
interactions has led to expanding literature in the area (Ulbricht et al.  2008 ; Palmer 
et al.  2003 ). These interactions should be carefully reviewed prior to integrating 
herbs, vitamins, or nutritional supplements during or after the completion of cancer- 
directed therapies. 

 The clinical effi cacy of chemotherapeutic or chemopreventive agents metabo-
lized through the hepatic cytochrome P450 (CYP) system may be compromised by 
herbs or supplements acting as inducers or inhibitors. As an example, St John’s wort 
( Hypericum perforatum ), an inducer of CYP 3A4 and 2C9, may reduce the clinical 
effi cacy of irinotecan or imatinib (Smith et al.  2004 ). Although tamoxifen is also 
metabolized through CYP 2C9, CYP 2C9 is only a minor enzyme system involved 
in the metabolism of tamoxifen.  

    Treatment Interactions (Antioxidants) 

 The use of antioxidants has been proposed for cancer prevention and treatment. 
Examples include vitamins A, C, and E, selenium, and green tea extract. However, 
antioxidant supplementation may interfere with radiation and chemotherapeutic 
agents that depend on oxidative damage to exert their cytotoxic effects (e.g., alkylating 
agents, anthracyclines, or platinum-based agents; Lawenda et al.  2008 ). A random-
ized trial of head and neck cancer patients evaluated the use of beta-carotene and 
vitamin E for the reduction of radiation side effects and improvement in quality of 
life (Bairati et al.  2005a ,  b    ). Although side effects were reduced, results also dem-
onstrated increased local recurrence and incidence of second primary cancers in 
patients in the supplement arm (Bairati et al.  2005a ,  b ). 

 Antioxidant supplements require further study to determine when they are safe 
to use during active therapy or as chemoprevention (Lawenda et al.  2008 ; Block 
et al.  2007 ). Our current recommendation is to obtain antioxidants through whole 
food sources until more evidence becomes available regarding the use of antioxi-
dant supplements.  

    Organ Toxicity 

    Hepatic and Renal Toxicity 

 Prolonged use of concentrated natural products may lead to organ damage. Although 
short-term exposure to hepatotoxins or nephrotoxins present in natural products 
may lead to transient and reversible organ injury, prolonged exposure can lead to 

G. Lopez et al.



439

organ failure. A thorough review of potential organ toxicities of natural products is 
warranted when combining prescription drugs with natural products. Early recogni-
tion of potentially hepatotoxic or nephrotoxic herbs or supplements can lead to 
timely discontinuation of potentially dangerous preparations.  

    Hematologic Toxicity 

 Certain herbs and supplements result in an increased risk of bleeding. The suspected 
mechanism is interference with platelet function.  Ginkgo biloba , saw palmetto, fi sh 
oil, and garlic have all been associated with increased bleeding risk (Ulbricht et al. 
 2008 ). These agents should be discontinued before surgical procedures and should 
be used cautiously with other agents that increase bleeding risk.   

    Cancer Promotion (Phytoestrogens) 

 A common concern is the potential for herbs and supplements to stimulate cancer 
growth, leading to the development of new primary cancers or recurrences. One 
example comes from Dr. Sidney Farber of Harvard University, who discovered that 
antifolate agents can be used for cancer therapy after he observed that folic acid 
supplementation promoted disease progression. Until appropriate clinical trials 
have been conducted with herbs and supplements for individual cancer types, it is 
best to exercise caution with their use. 

 Phytoestrogens are plant-based compounds structurally similar to estradiol that 
are able to bind to estrogen receptors as agonists or antagonists. Products such as 
black cohosh, Essiac herbal tea, and soy contain phytoestrogens. Randomized clini-
cal trials are needed before a defi nitive recommendation can be made regarding 
their safe use in patients with hormone-positive cancers. However, consumption of 
phytoestrogens such as soy as part of a healthy diet and as a whole food (i.e., not as 
supplements, powders, or processed soy products) has been shown in multiple 
observational studies in the United States and China to pose no risk for breast cancer 
survivors and may be benefi cial.  

    Lack of Quality Control Standards 

 Herbal products and supplements from different manufacturers, or even from the 
same manufacturer, may vary considerably because of the lack of standardization 
and inconsistent quality control. Harmful contaminants, such as heavy metals, may 
be present in these preparations and pose a risk to patient health. Consumer Lab, 
accessible at   http://www.consumerlab.com    , is a useful resource that independently 
evaluates various natural product companies.   
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    Role of Integrative Medicine in Cancer Survivorship: 
Clinical Model  

 An integrative treatment approach for cancer survivors should be comprehensive, 
personalized, evidence-based, and safe. The traditional model of cancer therapy 
involves three different approaches: surgery, radiation therapy, and chemotherapy. 
Integrative oncology aims to expand the interdisciplinary approach to include acu-
puncture, massage, yoga, meditation, diet, exercise, and other modalities. Engel’s 
biopsychosocial model of health care, fi rst published in  Science  more than 30 years 
ago, describes three domains of patient care and their importance in the treatment of 
all patients (Engel  1977 ). Our goal is to respond to patient needs in all three of these 
domains: social, psychological, and biological. 

 We propose an integrative oncology model as a framework to assist in creating 
comprehensive integrative care plans from diagnosis through survivorship 
(Fig.  28.1 ). Such a comprehensive care plan will address all of patients’ needs with 
the greatest potential for improving their overall health and well-being. The concept 
of overall health and well-being is analogous to performance status. Assessment of 
performance status remains one of the most consistent prognostic factors for cancer. 
Similarly, quality of life has also been shown to predict survival in cancer patients. 
A meta-analysis of 30 randomized clinical trials demonstrated the benefi t of includ-
ing health-related quality of life in a model for predicting survival (Quinten et al. 
 2009 ). A basic comprehensive evaluation, addressing areas of psychosocial and 
physical well-being, will help improve patient performance throughout the contin-
uum of care.

      Psychosocial Well-Being 

 The mind-body connection is an important aspect of integrative oncology, as 
emphasized in the Institute of Medicine report entitled “Cancer Care for the Whole 
Patient.” This comprehensive report mentions that “cancer care today often provides 
state-of-the-science biomedical treatment, but fails to address the psychological and 
social (psychosocial) problems associated with the illness. Psychological or social 
problems created or exacerbated by cancer…cause additional suffering, weaken 
adherence to prescribed treatments, and threaten patients’ return to health” (Adler 
and Page  2008 ). Extensive research has shown that mind-body interventions appear 
to address many of the issues mentioned in the Institute of Medicine report. 

 The belief that what we think and feel can infl uence our health and healing 
dates back thousands of years. The importance of the role of the mind, emotions, 
and behaviors in health and well-being has been a part of various medical tradi-
tions of the world, such as Chinese, Tibetan, and Ayurvedic medicine. Many 
cancer patients turn to CIM therapies as a way to reduce stress; substantial 
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 evidence now demonstrates the negative health consequences of sustained stress 
on health and  well- being. The profound psychological and behavioral effects of 
stress may include posttraumatic stress disorder, increased health-impairing 
behaviors (e.g., poor diet, lack of exercise, or substance abuse), poor sleep, and 
decreased quality of life. Research has shown that stress can also decrease regu-
lar health screening. 

 Many stress-induced physiological changes can have direct effects on health, 
such as persistent increases in sympathetic nervous system activity and the 
hypothalamic- pituitary axis that can cause increased blood pressure, heart rate, 
catecholamine secretion, and platelet aggregation. Furthermore, research has 
shown that stress is associated with increased latent viral reactivation, upper respi-
ratory tract infections, and wound-healing time. Stress also deregulates a variety 
of immune indices, as shown in both healthy individuals and patients with cancer 
(Glaser and Kiecolt-Glaser  2005    ). Such stress-induced physiological changes 
may affect cancer progression, treatment, recovery, recurrence, and survival 
(Antoni et al.  2006 ; Lutgendorf et al.  2010 ). Andersen et al. ( 2010 ) demonstrated 
a survival advantage among patients with breast cancer who received a 
 psychological intervention that included comprehensive education for stress 
 management, maintaining a healthy diet, and engaging in regular physical  activity; 
patients were followed for more than 10 years, including after they had a  recurrence 
of disease. These studies underscore the importance of psychosocial intervention 
in cancer treatment.  
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    Physical Well-Being 

 Growing evidence supports the important role of physical activity and nutrition in 
the health of patients with cancer, and these factors have been correlated with 
improved clinical outcomes. The Women’s Intervention Study reported that a 24% 
reduction in fat intake resulted in lower cancer recurrence rates (Chlebowski et al. 
 2006 ). The Women’s Health Eating and Living study randomized women to increase 
fruit and vegetable intake and reduce dietary fat, but did not fi nd a signifi cant reduc-
tion in breast cancer events; however, when secondary analyses were performed that 
included physical activity, an approximately 50% increase in overall survival was 
found among women who were physically active  and  maintained a diet high in 
fruits and vegetables (Pierce et al.  2007 ). Similar associations are being reported in 
colon cancer (Meyerhardt et al.  2006 ,  2007 ). 

 The American Institute for Cancer Research and the World Cancer Research 
Fund have created a combined report for guidelines regarding nutrition and physi-
cal activity to prevent cancer; the American Cancer Society has also published 
guidelines for those with cancer (Kushi et al.  2012 ). Additionally, a study examin-
ing obesity during neoadjuvant chemotherapy for breast cancer found that obesity 
was associated with decreased overall survival (Litton et al.  2008 ). Patients need 
to be encouraged to follow the American Cancer Society guidelines or the 
American Institute for Cancer Research/World Cancer Research Fund guidelines 
for cancer prevention; patients should also be encouraged to adopt healthful 
behaviors in regard to physical activity and diet. Details on the role of diet and 
physical activity can be found in Chaps.   15    ,   16    ,   17,     and   18     on cancer prevention 
and screening.   

    Evidence-Based Approach 

 The fi eld of integrative oncology is a constantly evolving set of disciplines and has 
experienced a dramatic increase in research. Below we list some of the key fi nd-
ings to date in integrative oncology in the main areas of CIM in which there is 
suffi cient evidence to recommend the therapies as part of the standard of care: 
acupuncture, massage, and mind-body practices. These CIM therapies should be 
considered in conjunction with physical activity and nutrition, which are discussed 
in separate chapters. Although research is ongoing in many other areas, such as 
healing touch, homeopathy, natural products, and special diets, there is insuffi -
cient evidence to recommend these within the standard of care. Until there is 
 evidence for the safety and effi cacy of specifi c natural products (e.g., lycopene), 
these products should not be used as alternatives to the standard of care. Patients 
should be encouraged to seek whole food sources in moderation, avoiding extracts 
or purifi ed formulations with purported “active” ingredients. The Society for 
Integrative Oncology’s Integrative Oncology Practice Guidelines provides com-
prehensive, detailed, up-to-date evidence in these areas and is an excellent resource 
(Deng et al.  2009 ). 
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    Acupuncture 

    Background 

 As part of traditional Chinese medicine, acupuncture has been practiced in China for 
thousands of years. It is one of the most popular traditional Chinese medicine thera-
pies used outside of China, practiced in at least 78 countries. The traditional theory 
behind the benefi ts of acupuncture is that the placement of needles, heat, or pressure 
at specifi c places on the body can help to regulate the fl ow of qi (vital energy). 

 The most common form of acupuncture involves the placement of solid, sterile, 
stainless steel needles into various points on the body that are believed to have 
reduced bioelectrical resistance and increased conductance. Different techniques 
can be used to stimulate the needles, including manual manipulation or electrical 
stimulation (Helms  1995 ). For some patients, acupressure may be used, which 
involves applying heat or pressure to acupoints instead of puncturing the skin. Small 
stainless steel or gold (semipermanent) needles are also sometimes placed at spe-
cifi c points on the ears and left in place for several days.  

    Clinical Studies 

 In 1997, a National Institutes of Health consensus statement supported the use of 
acupuncture for the treatment of postoperative and chemotherapy-related nausea 
and vomiting and some types of pain. Further research has substantiated this claim, 
and the American Cancer Society now states that clinical studies have found that 
acupuncture may help treat nausea caused by chemotherapy drugs and surgical 
anesthesia. In addition, specifi c neuroimaging research of patients while undergoing 
acupuncture treatments has helped to delineate the neural mechanisms of action. 
The mechanisms involved are believed to include enhanced conduction of bioelec-
tromagnetic signals, activation of opioid systems, and activation of the autonomic 
and central nervous systems, causing the release of various neurotransmitters and 
neurohormones. 

 Several studies have investigated the use of acupuncture for symptom manage-
ment in patients with cancer. A recent systematic review evaluated 42 randomized, 
controlled trials involving the use of acupuncture to help manage eight symptoms 
(nausea, pain, hot fl ashes, fatigue, radiation-induced xerostomia, prolonged postop-
erative ileus, anxiety/mood disorders, and sleep disturbance) in patients with cancer 
(Garcia et al.  2013 ). This study showed that the strongest evidence to date is in sup-
port of the use of acupuncture for the treatment of pain, nausea, and vomiting. 

 Although nausea and vomiting are among the top three most commonly reported 
side effects of cancer treatment, pain is the most common reason cancer survivors 
use acupuncture. One randomized, blinded, placebo-controlled trial investigating 
the use of acupuncture for the treatment of chronic pain among patients with cancer 
compared active auricular acupuncture with two placebo groups (Alimi et al. 
 2003 ). Pain scores were signifi cantly lower in the active treatment group (P < 0.001). 
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Crew et al. ( 2010 ) also evaluated the use of acupuncture for the management of 
aromatase inhibitor-associated joint pain in women with breast cancer. In a small 
pilot crossover study (N = 21), the authors concluded that acupuncture reduced 
joint symptoms and improved functional ability (Crew et al.  2010 ). 

 Although methodological rigor in acupuncture trials is improving, large defi ni-
tive randomized clinical trials are still needed. Initial research suggests that 
 acupuncture can be benefi cial for symptom management, and in some cases can 
have a lasting effect. A recent study randomized women to receive acupuncture or 
venlafaxine and reported similar reductions in hot fl ash severity and frequency after 
12 weeks of treatment (Walker et al.  2010 ). Preliminary studies also suggest that 
acupuncture may be a reasonable option for radiation-induced xerostomia, a com-
mon and often debilitating sequela to treatment in head and neck cancer survivors 
(Meng et al.  2012 ). For the management of other treatment- or cancer-related symp-
toms, emerging evidence suggests that acupuncture could be useful for the  treatment 
of anxiety, depression, fatigue, constipation, loss of appetite, peripheral neuropathy, 
insomnia, dyspnea, and leukopenia (Garcia et al.  2013 ).  

    Safety 

 When performed correctly, acupuncture has been shown to be a safe, minimally 
invasive procedure with few side effects. The most commonly reported complica-
tions are fainting, bruising, and mild pain. Infection is also a potential risk, although 
very uncommon. Acupuncture should be performed only by a health care profes-
sional with an appropriate license and preferably one who has had experience in 
treating patients with malignant diseases. 

 If patients are experiencing uncontrolled symptoms despite conventional treat-
ment, it is not unreasonable to accept a patient’s choice to try acupuncture for symp-
tom reduction, even in the absence of defi nitive data to support its use. The lack of 
conclusive human evidence for effi cacy is balanced by the favorable safety record 
and the lack of other viable treatment options. Patients should be fully informed so 
that they know the potential risks, have realistic expectations, and know the  fi nancial 
implications.   

    Massage 

    Background 

 Massage has been used for thousands of years for relaxation and management of 
pain and discomfort. There are various forms of massage, and all typically apply 
some degree of pressure to muscle and connective tissue, in some cases working 
with specifi c pressure points. A clinical form of massage known as manual lym-
phatic drainage has been shown to decrease lymphedema when combined with 
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elastic sleeves or bandaging for patients with arm edema after breast cancer surgery. 
Self-massage with this technique has not been shown to be as effective as massage 
done by either a trained therapist or a specially designed pump.  

    Clinical Studies 

 Research to date suggests that massage is helpful for relieving pain, anxiety, fatigue, and 
distress and increasing relaxation (Russell et al.  2008 ). Anecdotal and case report evi-
dence has suggested a benefi t from massage for relief of chemotherapy- induced periph-
eral neuropathy. A massage to the feet, hands, and head can provide therapeutic benefi t 
because these areas are especially sensitive to tactile stimulation, and massage to these 
areas can result in relaxation and increased well-being. A challenge in conducting mas-
sage therapy research is having a placebo control group. It is therefore not clear what the 
exact mechanisms are for the benefi ts of massage in an oncology setting. Despite some 
of the imperfections in research design, the current fi ndings are encouraging.  

    Safety 

 Massage is generally safe when it is conducted by a licensed practitioner who has 
had training in working with cancer patients. Graduated pressure of massage is 
reported as ranging from Level 1 (light touch) to Level 5 (deep tissue); these terms 
serve as descriptors to help adjust the level of massage to maximize safety. In gen-
eral, cancer patients undergoing active treatment should not receive Level 5 mas-
sage and patients with bleeding tendencies should receive only Level 1 massage. 
Areas of the body that have recently undergone surgery or radiation therapy should 
be avoided. In patients with extremities subject to lymphedema, therapists will need 
to adjust their technique to maximize safety.   

    Mind-Body Practices 

    Background 

 Mind-body practices are defi ned by NCCAM as “a variety of techniques designed to 
enhance the mind’s capacity to affect bodily function and symptoms.” Mind-body 
techniques include relaxation, hypnosis, visual imagery, meditation, biofeedback, 
cognitive-behavioral therapies, group support, autogenic training, and spirituality, as 
well as expressive arts therapies such as art, music, or dance. Therapies such as yoga, 
tai chi, and qigong often fall into the CIM category of energy medicine because they 
are intended to work with bodily “energetic fi elds.” However, these therapies are 
also likely to exert strong effects through a mind-body connection and as such also 
fall into the mind-body medicine category. Hypnosis, biofeedback, group support, 
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and cognitive-behavioral therapy, once considered “alternative,” are now integrated 
into most conventional medicine settings. As research continues, treatments found to 
be benefi cial will continue to be integrated into conventional medical care.  

    Clinical Studies 

 Research has shown that after a cancer diagnosis, patients try to bring about posi-
tive changes in their lifestyles, often seeking to take control of their health. Stress 
management techniques that have proven helpful include progressive muscle 
relaxation, diaphragmatic breathing, guided imagery, social support, and medita-
tion. Participating in stress management programs prior to treatment has enabled 
patients to tolerate therapy with fewer reported side effects. Supportive expressive 
group therapy has also been found to be useful for patients with cancer. 
Psychosocial interventions have been shown to specifi cally decrease depression 
and anxiety and to increase self-esteem and active-approach coping strategies 
(Syrjala and Chapko  1995 ). 

 Newell et al. ( 2002 ) reviewed psychological therapies for cancer patients and 
concluded that interventions involving self-practice and hypnosis for managing 
nausea and vomiting could be recommended, but further research was suggested to 
examine the benefi ts of relaxation training and guided imagery. Further research 
was also warranted to examine the benefi ts of relaxation and guided imagery for 
managing general nausea, anxiety, quality of life, and overall physical symptoms. 

 Research examining yoga, tai chi, and meditation incorporated into cancer care 
suggests that these mind-body practices help improve quality of life through improved 
mood, sleep quality, physical functioning, and overall well-being (Cohen et al.  2004 ). 
Hypnosis, especially self-hypnosis, helps reduce distress and discomfort during dif-
fi cult medical procedures. A National Institutes of Health Technology Assessment 
Panel found strong evidence hypnosis can alleviate cancer-related pain.  

   Safety 

 Mind-body practices have an excellent safety profi le, with some practices requiring 
more physical activity than others. Mind-body practitioners with experience working 
with cancer patient populations can provide guidance to help patients safely engage 
in practices such as meditation, yoga, and tai chi.        

 Key Practice Points 

•     Integrative medicine seeks to merge conventional medicine and comple-
mentary therapies in a manner that is comprehensive, personalized, evi-
dence-based, and safe to achieve optimal health and healing.  
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