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Abstract

The NCCN Guidelines for Survivorship provide screening, evaluation, and treatment
recommendations for common physical and psychosocial consequences of cancer and cancer
treatment to help healthcare professionals who work with survivors of adult-onset cancer in the
posttreatment period. This portion of the guidelines describes recommendations regarding the
management of anthracycline-induced cardiotoxicity and lymphedema. In addition,
recommendations regarding immunizations and the prevention of infections in cancer survivors are
included.

Anthracycline-Induced Cardiac Toxicity

Many cancer treatments, including chemotherapeutics, targeted agents, hormonal therapies,
and radiation, are associated with cardiovascular toxicities.1~7 Cardiovascular sequelae can
include arrhythmias, pericardial disease, hypertension, thrombosis, cardiomyopathy/heart

failure, and vascular and metabolic issues. Survivors of some cancer types have a markedly
increased risk of developing cardiovascular disease compared with noncancer populations.®
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As a result, a new field called “cardiooncology,” focused on the cardiovascular health of
patients with cancer and survivors, has become established.%10

Anthracyclines (eg, doxorubicin, epirubicin, daunorubicin) are used to treat many cancer
types, including lymphoma, sarcoma, and breast cancer, and are among the best studied and
most common causes of cancer treatment-induced cardiac injury.11-13 The mechanism by
which anthracyclines cause cardiomyopathy is not fully understood, but likely involves the
formation of reactive oxygen species, oxidative injury, and the subsequent induction of
apoptosis in cardiac cells.1* A role for topoisomerase-11g in cardiomyocytes in the
production of reactive oxygen species in response to anthracyclines has been suggested.1®

Studies suggest that the incidence of clinical congestive heart failure after anthracycline-
based therapy for adult-onset cancer is <5%.16-19 For instance, in the NSABP B-31 trial of
patients with breast cancer, the rates of symptomatic heart failure after 7 years were 4% in
patients treated with anthracycline-based chemotherapy and trastuzumab and 1.3% in those
treated with anthracycline-based chemotherapy alone.1® However, a significantly higher
percentage of patients have evidence of subclinical heart failure, with reports of
asymptomatic left ventricular ejection fraction (LVEF) decline being 9% to 50% in various
studies.16:20-22

The panel has focused specifically on anthracycline-induced cardiac toxicity in these guide-
lines. Other systemic therapies (eg, HER2-targeted agents, angiogenesis inhibitors,
immunotherapies) may cause cardiomyopathy or other myopathies like myocarditis,223.24
and the panel acknowledges that some of the concepts presented in these recommendations
may apply to these other cardiomyopathies. However, it is important to note that fewer data
are available on the cardiomyopathies associated with non-anthracycline systemic therapies
and that these cardiomyopathies may differ in nature from those induced by anthracyclines.?
More research is needed to understand the specific mechanisms of cardiomyopathies
associated with newer agents. In addition, the panel emphasizes that the approach to
cardiomyopathy may be different than the approach to other cardiac diseases such as
coronary artery disease, which could occur, for example, as a result of radiation therapy.2®
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Panel Considerations Regarding Anthracycline-Induced Cardiac Toxicity

Anthracycline-induced heart failure may take years or decades to manifest. Previous dogma
has suggested that anthracycline-induced heart failure portends poor prognosis and is not
responsive to therapy. However, emerging data in heart failure due to other types of cardiac
injury suggest that signs of cardiac dysfunction can be seen early, before the development of
symptoms.28 Additionally, data from these other types of cardiac injury suggest that early
intervention with cardioprotective medications results in better long-term cardiac function.
21.28 1t js possible that if anthracycline-induced cardiac dysfunction is detected early, it may
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also be responsive to cardioprotective medications.226-29 In fact, data from a prospective
study that followed 2,625 patients who received anthracycline-containing therapy through
the survivorship phase suggest that early initiation of heart failure therapy may allow for at
least partial recovery of LVEF in this population.20 In this study, survivors were started on
treatment when LVEF decreased by >10 absolute points and was <50%. A full recovery was
observed in 11% of treated survivors (LVEF increased to the baseline value), and 71% had
partial recovery (LVEF increased by >5 absolute points and reached >50%). In addition, a
growing body of preclinical, observational, and pilot research suggests that lifestyle changes,
such as weight control,39-32 dietary modification (either through correcting dietary
deficiencies or increasing intakes of various nutrients),33 and exercise,34-38 may also be
helpful at these early stages, before the onset of heart failure symptoms, although more
research is necessary.39:40

These emerging issues in anthracycline-induced cardiomyopathy are consistent with the
changes in the cardiology community’s approach to heart failure at large. Clinical heart
failure has established risk factors, and the earliest signs of heart failure begin with the
accumulation of these risk factors over time, ultimately resulting in structural cardiac
abnormalities and later symptomatic heart failure. As a result, more than a decade ago, this
evolutionary and progressive nature of heart failure was recognized by cardiologists and
incorporated into the American Heart Association (AHA)/American College of Cardiology
(ACC) Guidelines for the Evaluation and Management of Heart Failure.?! In 2001, the
AHA/ACC guidelines proposed a new classification for heart failure.41 Traditional
classifications only recognized heart failure when patients presented with clinical signs and
symptoms. The 2001 classification scheme, in contrast, introduced stages of heart failure
beginning before the patient is symptomatic and emphasized the importance of prevention in
heart failure management.

The panel believes that this revised AHA/ACC classification is particularly relevant to
cardio-oncology populations. Therefore, in formulating the present recommendations for
screening, evaluation, and treatment of cardiac dysfunction in survivors who received
anthracyclines during their cancer treatment, the panel took into consideration the updated
AHAJACC classification and guidelines for management of heart failure. For these NCCN
Guide-lines for Survivorship, the panel emphasized early recognition of cardiac toxicity with
the goal of preventing the development of clinical, symptomatic heart failure by addressing
other known risk factors for heart failure. In particular, appropriate use of cardioprotective
medications, such as neurohormonal antagonists (ie, angiotensin-converting enzyme [ACE]
inhibitors, beta blockers), can be considered with the goal of preventing cardiac remodeling
over time in some patients. In this respect, the panel emphasizes a thorough clinical screen
for heart failure for all survivors with exposure to anthracyclines after completion of therapy,
with the additional consideration of an echocardiographic screen in high-risk survivors, as
discussed in more detail subsequently. The panel also believes that early involvement of a
cardio-oncologist or cardiologist in the care of the cancer survivor is important. Therefore,
there should be a low threshold for referral to a cardio-oncologist or cardiologist. In
addition, symptoms of heart failure may mimic other conditions such as pulmonary issues
and/or cardiac ischemia; therefore, a global approach may be necessary when assessing
survivors with decreased cardiorespiratory fitness.*?
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Classification of the Stages of Heart Failure

The revised AHA/ACC classification identifies patients who do not have symptoms
associated with heart failure but are either at risk for heart failure (stage A) or have structural
abnormalities of the heart (stage B).#! This revised classification has both diagnostic and
therapeutic utility, because evidence suggests that treatments prescribed in the absence of
structural heart abnormalities or symptoms can reduce the morbidity and mortality of heart
failure in the general population.2:20.26-29 | eft untreated, however, the accumulation of
cardiac risk factors leads to injury or stress on the myocardium and generates a cascade of
signaling events in the heart. The subsequent change in the geometry and structure of the left
ventricle, often referred to as cardiac remodeling (stage B), may manifest as cardiac
hypertrophy or chamber dilatation. In other cases, the result may be decreased cardiac
contractility, which can result in decreased LVEF (also stage B). Cardiac remodeling
generally precedes the development of symptoms (by months or even years), continues after
symptoms become evident, and contributes substantially to symptom progression and
mortality despite treatment. Individuals are considered to have stage C heart failure when
clinical signs and symptoms accompany structural changes to the heart. Stage D is the most
advanced stage, with patients showing advanced structural heart disease and significant heart
failure symptoms at rest that are refractory to medical therapy; these patients require
specialized interventions.

The panel also considered the New York Heart Association’s (NYHA) functional
classification of heart failure.*3 In this system, which is based on limitations to physical
activity and the effect of physical activity on heart failure symptoms, NYHA class | is
similar to AHA/ACC stage B, while NYHA class Il and I11 would be considered AHA/ACC
stage C and NYHA class IV is similar to AHA/ACC stage D.

Assessment for Anthracycline-Induced Cardiac Toxicity

The panel recognizes a lack of high-quality data to inform the benefits of screening for heart
failure among patients treated with anthracyclines. However, the panel believes that all
survivors who have completed anthracycline therapy should undergo a clinical evaluation to
assess for signs and symptoms of heart failure. The lack of data is illustrated in a 2007
clinical evidence review by ASCO, which concluded that no studies had systematically
addressed the benefits of screening adult cancer survivors with a history of anthracyclines
for cardiotoxicity.** The review also found no direct evidence showing the effectiveness of
cardiac treatment on outcomes of asymptomatic survivors.*4 A 2008 multidisciplinary task
force from the Children’s Oncology Group came to largely similar conclusions regarding
screening for cardiotoxicity in survivors of pediatric cancers.> Some reasons for the lack of
data on screening survivors for cardiotoxicity have been discussed,*6 and, unfortunately,
high-quality data have not been forthcoming since ASCQO’s 2007 review.

In the absence of data, the Children’s Oncology Group relied on the collective clinical
experience of its panel members and recommended echocardiograms or comparable imaging
to evaluate cardiac anatomy and function for survivors of pediatric cancer at the conclusion
of treatment and then every 1 to 5 years for life depending on age at treatment, anthracycline
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dose, and chest irradiation (http://www.survivorshipguidelines.org). An international
collaborative supports lifelong echocardiographic surveillance at least every 5 years in
survivors of childhood cancer treated with anthracyclines.#” Although the frequency of
cardiac assessment using echocardiograms or multigated acquisition (MUGA) scans in this
population has been a matter of debate, there is general support for at least one assessment in
children who have completed anthracycline therapy.48:49

A 2014 joint expert consensus statement from the American Society of Echocardiography
and the European Association of Cardiovascular Imaging recommends yearly cardiovascular
assessment of adult survivors after the completion of potentially cardiotoxic therapy to look
for early signs and symptoms of cardiovascular disease, with cardiac imaging used at the
discretion of the clinician.?? The groups recommend echocardiogram as the preferred
imaging modality, when imaging is performed. The report also acknowledged the limited
data available to inform their recommendations.

In 2017, ASCO released a clinical practice guideline for the prevention and monitoring of
cardiac dysfunction in survivors of adult cancers.! The ASCO panel gave a moderate-
strength recommendation (as based on evidence and the balance between harms and
benefits) that echocardiogram can be performed for asymptomatic survivors deemed to be at
increased risk for cardiac dysfunction at 6 to 12 months after treatment, including survivors
with a history of anthracycline therapy. Insufficient evidence prevented the ASCO panel
from making a recommendation regarding the frequency and duration of additional
surveillance of survivors who are asymptomatic and who showed no signs of cardiac
dysfunction on initial assessment.

The NCCN Survivorship Panel defined its screening recommendations based largely on
consensus and on the idea that early recognition and treatment of cardiotoxicity can allow
for earlier interventions that may improve prognosis (discussed subsequently).

Assessment for Symptoms of Heart Failure:

According to the 2013 AHA/ACC guidelines, the cardinal manifestations of clinical heart
failure (stage C) include dyspnea and fatigue (which may lead to limited exercise tolerance)
or fluid retention (which may lead to pulmonary and peripheral edema).>2 These symptoms
can lead to decreased functional capacity and affect quality of life. Heart failure symptoms
associated with fluid retention may also include orthopnea or paroxysmal nocturnal dyspnea.
Therefore, the panel recommends a history and physical to look for these symptoms to help
identify survivors who might already be symptomatic. These survivors should undergo
evaluation with an echocardiogram. If no evidence of structural heart disease is seen, then a
workup for other causes of the symptoms is warranted with referral to other specialties (eg,
pulmonology or cardiology) as needed. Symptomatic survivors with evidence of structural
heart disease require immediate referral to a cardio-oncologist or cardiologist.

Assessment of Comorbidities and Cardiovascular Risk Factors:

The panel recommends assessment of comorbidities and other traditional risk factors for
heart disease. Furthermore, the oncologic history of the survivor should be reviewed. Chest
radiation can increase the risk of ischemic cardiac disease, which can contribute to heart
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failure.1.7.9:53 The addition of other cardiotoxic therapies (eg, HER2-targeted agents) to
anthracyclines can further increase the risk of heart failure over that seen with the use of
anthracyclines alone.>* Older survivors, those with a higher cumulative anthracycline dose
(cumulative doxorubicin dose of 250 mg/m? or equivalent), those with underlying
cardiovascular disease or risk factors, and those who had a low-normal (50%-54%) base-
line ejection fraction are also at increased risk for the development of heart failure. Recent
data also showed that being overweight or obese is a risk factor for cardiotoxicity from
anthracyclines in breast cancer survivors.>® In addition, the risk of cardiac events and death
in survivors of breast cancer has been shown to increase as the number of cardiovascular risk
factors increases.%®

When developing these imaging guidelines for screening for cardiac toxicity in survivors
with a history of anthracycline exposure, the panel considered several questions: 1) Is the
prevalence of structural heart disease high enough to warrant screening of anthracycline-
treated survivors? 2) Is an abnormal echocardiogram after anthracycline therapy associated
with an increased risk for the future development of symptomatic heart failure? 3) Does the
recognition of cardiac abnormalities and treatment of cardiac risk factors after anthracycline
therapy affect outcomes?

As for the prevalence of structural heart disease in patients treated with anthracyclines, a
study of 2,625 patients with cancer (mostly breast cancer or non-Hodgkin’s lymphoma)
assessed LVEF before, every 3 months during anthracycline chemotherapy and during the
following year, every 6 months for the next 4 years, and annually after that.2? Cardiotoxicity,
defined as LVEF <50% and decreased by >10 absolute points, was observed in 9% of the
study population. In the large randomized controlled NSABP B-31 trial, cardiac function
was assessed by cardiac imaging in patients after initial anthracycline-based therapy as a
requirement for further treatment with trastuzumab.®” More than 7% of patients experienced
cardiac symptoms and/or a decrease in LVEF of >15% after receiving anthracyclines, thus
excluding them from being considered for trastuzumab. It is important to note that this was a
clinical trial patient population without significant cardiac risk factors or history of cardiac
disease. In a nonclinical trial population of patients with cancer, many may already have
cardiac risk factors or actual cardiomyopathy before treatment, thus elevating the risk of
developing heart failure. Together, these results indicate that a significant proportion of
survivors with early-onset stage B or greater heart failure can be identified with appropriate
imaging after therapy. However, it is not clear that these declines in LVEF after
anthracycline therapy were associated with an increased risk of developing subsequent heart
failure.

Regarding the second question, little is known regarding the natural history of heart failure
in survivors with stage B heart failure after anthracycline therapy, and the long-term
prognosis of survivors with cardiac structural abnormalities after anthracycline exposure is
not known. However, regarding the final question, limited evidence suggests that further
remodeling of the heart may be able to be mitigated by initiation of cardioprotective
medications. A number of observational and retrospective studies have suggested that early
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intervention with cardioprotective medication may decrease the rate of cardiac remodeling
and progression to heart failure. A randomized controlled trial of 135 survivors of pediatric
cancer with =1 cardiac abnormality found that the ACE inhibitor enalapril reduced left ven-
tricular end-systolic wall stress compared with place-bo (P=.03).29 The authors concluded
that any theoretical benefit of reduced left ventricular end-systolic wall stress must be
weighed against the side effects of treatment; dizziness or hypotension was observed in 22%
of the treatment group versus 3% of those re-ceiving placebo (~=.0003), and fatigue was
observed in 10% versus 0% (P=.013) of participants.

More recently, a review of 247 patients with cancer and declines in LVEF at the Stanford
cardiology clinic found that mean LVEF increased after treatment (most often with ACE
inhibitors and beta-blockers) and rose to >50% in 77% of patients.28 In addition, a study of
201 adult patients with cancer who were treated with anthracyclines and had an LVEF of
<45% found that earlier initiation of enalapril (and sometimes the beta-blocker carvedilol)
was associated with a higher likelihood of LVEF recovery.28 In addition, in the larger study
by this group (2,625 patients), heart failure therapy was initiated in all patients with LVEF
<50% that had decreased by >10 absolute points, and 82% of patients experienced a full or
partial recovery.20 In the noncancer setting, a randomized controlled trial of >4,200
participants found that treatment of patients with asymptomatic left ventricular dysfunction
(ejection fraction <35%) with enalapril reduced the incidence of heart failure compared with
placebo (20.7% vs 30.2%; A<.001).27

Considering these data, the panel believes that survivors with one or more risk factors who
have completed anthracycline therapy can be considered for assessment for structural heart
disease with ap-propriate cardiac imaging within 12 months of the last anthracycline dose.
In one study with a median follow-up of 5.2 years, 98% of cases of cardiotoxicity were
observed within the first year after treatment.20 The prevalence of late-onset cardiotoxicity
has not been well studied beyond 5 years. Risk fac-tors to consider include age >65 years, a
high cumulative anthracycline dose, underlying cardiovascular disease/risk factors, or a low-
normal baseline LVEF.13

The panel recommends two-dimensional echocardiogram, coupled with Doppler flow
studies, as the cardiac imaging modality of choice when imaging is performed. This
technique is widely available and inexpensive, gives no radiation exposure, and is the most
useful diagnostic test in the evaluation of patients with possible heart failure.8:59 It can
recognize early stages of heart failure by revealing abnormalities of the pericardium,
myocardium, and heart valves.52 Although radionuclide ventriculography (also called
radionuclide angiography or MUGA scan) can provide accurate measurements of left
ventricular size and function and assessment of ventricular enlargement, it cannot assess
valvular abnormalities or cardiac hypertrophy and exposes patients to radiation. Other
imaging modalities for the assessment of heart failure have been reviewed elsewhere.58.60

In agreement with these guidelines, ASCQO’s guidelines that address monitoring of cardiac
toxicity after treatment in survivors of adult-onset cancer indicate that echocardiogram can
be considered for asymptomatic survivors deemed to be at increased risk for cardiac
dysfunction, including survivors with a history of anthracycline therapy.®!
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The panel recognizes the growing body of literature suggesting the possible utility of cardiac
biomarkers (specifically troponin) as a noninvasive marker of cardiotoxicity. The panel
believes that more prospective, multi-institutional studies are needed, but that biomarker use
can be considered in select patients at high risk for heart failure. The optimal timing of
troponin assessment in relation to completion of chemotherapy is currently unclear; the cut-
off point for a positive test is undefined; and the optimal assay platform remains to be
determined. In addition, the sensitivity and specificity of troponin | levels for predicting
cardiotoxicity are fairly low, reported at 48% (95% CI, 0.27-0.69) and 73% (95% CI, 0.59-
0.84), respectively.6 A systematic re-view of the role of posttreatment cardiac troponins as
predictive markers of anthracycline-induced left ventricular dysfunction revealed few studies
and in-consistent data.52 The utility of other potential cardiac biomarkers have been
reviewed elsewhere.50

of Anthracycline-Induced Cardiac Toxicity

Progression of heart failure is accelerated with accumulation of risk factors. Injury or stress
on the myocardium (such as during and after treatment with anthracyclines) can lead to
activation of endogenous neurohormonal systems, which play a critical role in cardiac
remodeling and therefore progression to stage B heart failure.

The panel recommends that heart failure risk factors, including hypertension, obesity,
metabolic syndrome, and diabetes, be addressed in all survivors who have completed
anthracycline therapy. In addition, survivors with a history of anthracycline therapy should
be advised to engage in regular physical activity, eat a healthy diet, and avoid behaviors that
may increase the risk of heart failure or cardiovas-cular disease (eg, tobacco or illicit drug
use). Physical activity has been shown to improve control of hypertension and to slow
cardiac remodeling in patients with heart failure.53 Involvement of the survivor’s primary
care provider in managing risk factors is encouraged.

The panel recommends that a low threshold be established for referral to a cardio-oncologist
or cardiologist for all patients previously treated with an anthracycline. Additional
recommendations for each stage of heart failure are discussed subsequently.

Treatment of Stage A Heart Failure:

Stage A heart failure recognizes several well-established risk factors, each of which
contribute to early stages of heart failure. These include hypertension, coronary artery
disease, diabetes mellitus, a family history of heart failure, or a history of cardiotoxins such
as anthracyclines. Therefore, all survivors with exposure to anthracyclines have, by
definition, at least one risk factor that pre-disposes them to cardiac disease and should be
treated as appropriate. Other anti-cancer systemic therapies are potentially cardiotoxic and
may increase the risk of cardiac disease.# Involvement of the survivor’s primary care
provider in the management of survivors with cardiac risk factors is encouraged.
Management can include addressing underlying risk factors, recommending physical activity
and healthy dietary habits, and referral to a cardiologist.
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Treatment of Stages B, C, and D Heart Failure:

The panel recommends referral to a cardiologist for all survivors with stages B, C, or D heart
failure. The sooner that treatment is initiated, the more likely it is to be successful.28

Lymphedema

Lymphedema is a common side effect of cancer treatment, occurring on the same side of the
body as the cancer treatment, resulting from damage to the lymphatic system. It occurs when
lymph fluid accumulates in the interstitial tissue, causing swelling of the limb or other areas

such as the neck, trunk, or genitals. Lymphedema is most often diagnosed within 18 months

of treatment; however, it can develop any time in the life of the survivor.

More than 20% of cancer survivors reported lymphedema as a physical concern in a survey
of almost 14 million survivors in the United States in a 2010 LIVESTRONG study.4 The
incidence of lymphedema varies by disease site. In one study, 41% of almost 1,000 breast
cancer survivors developed lymphedema by 10-year follow-up.®° In a study of survivors of
gynecologic cancers, the incidence of lymphedema 2 years after surgery was 37%.%6 In one
study of 431 survivors of melanoma who had been treated with complete lymph node
dissection and/or wide local excision and axillary or inguinal sentinel lymph node surgery,
the reported incidence of lymphedema was 25%.67

Lymphedema may cause or exacerbate psychological distress.68:69 In a study that included
692 breast cancer survivors with lymphedema, almost half reported moderate to extreme
distress related to their lymphedema.’® Lymphedema can also affect social roles,
employment, physical function, and quality of life and can cause disability.”1-73
Unfortunately, only 55% of cancer survivors with self-reported lymphedema in the
LIVESTRONG study said that they received care for lymphedema.®*

Risk Factors for Lymphedema

Survivors whose cancer treatment included surgery and/or radiation to the axillary,
supraclavicular, cervical, or inguinal lymph node system are at risk for the development of
lymphedema.”4="7 Sentinel lymph node biopsy also appears to increase the risk of
lymphedema, although it poses less risk than complete dissection or radiation to the nodal
group, and data are not completely consistent.”®78-82 Other treatment-related factors that
have been associated with an increased risk of lymphedema are receipt of chemotherapy or
radiation and the extent of lymph node dissection.85:66.74-77.80.82-84 Qyerweight (BMI =25
kg/m?) and obesity (BMI =30 kg/m?2), localized infection, and higher initial stage of disease
also raise the risk of lymphedema development.65:66.74.75,77.82,84-86

Assessment and Workup for Lymphedema

Survivors with a history of radiation or surgery to the lymph nodes should be asked about
swelling or feeling of heaviness, fatigue, or fullness at each visit. Early detection and
diagnosis is key for optimal lymphedema management, because stages 0 and 1 are
reversible, whereas stages 2 and 3 are less responsive to treatment (see “Definition and
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Stages of Lymphedema,” page 1221)). Swelling on the same side as the cancer treatment is a
universal symptom of lymphedema. Additional initial symptoms may include pain or
discomfort and/or sensations of heaviness, fatigue, fullness, and/or tightness in the skin.
Symptoms, including decreased range of motion or strength and thickening of the skin, may
occur in later stages. If symptoms are present, survivors should be asked about the frequency
and severity of swelling, pain and/or discomfort, any issues with strength or range of motion
and mobility (ie, bending, stretching, flexibility), and whether symptoms interfere with daily
activities.

If lymphedema symptoms are present, a recurrence of cancer should be ruled out. The
survivor should then be referred to a certified lymphedema therapist, if available, for
additional assessments. These assessments can include subjective signs and symptoms of
lymphedema and limb volume measurements. Ideally, pretreatment limb measurement of
both sides should be performed as a baseline before initiation of any therapy for those with
treatment-related or individual risk factors. If not, the contralateral limb can be used for
comparison in the posttreatment setting. Clinical examination by a lymphedema therapist
may include range of motion, muscle performance, circulation, sensation, hemodynamic
monitoring, and functional mobility.

Survivors with lymphedema should also be assessed for distress (see “Anxiety, Depression,
and Distress,” available online, in these guidelines, at NCCN.org).

Treatment of Lymphedema

High-level evidence supporting treatments for lymphedema are lacking, and most studies
have been performed in breast cancer survivors.87-20 Most of the recommendations made by
the panel are thus based on lower-level evidence, clinical experience, and expert consensus.

The oncology team should provide education regarding self-care management, including
infection prevention measures, risk-reduction strategies, and maintenance of skin integrity
on the affected side (see “Survivor Lymphedema Education,” next section). Distress should
be treated if present (see “Anxiety, Depression, and Distress,” available in these guidelines
at NCCN.org). Referral should be made to a certified lymphedema therapist, if available, for
prescription and fitting of compression garments, performance of manual lymphatic
drainage, and direction of supervised progressive resistance training. If a certified
lymphedema therapist is not available, referral to an appropriate alternative provider for
treatment should be considered.

Compression garments have been shown to reduce limb volume and are often used with
other modalities such as manual lymphatic drainage.%%-91 Manual lymphatic drainage is
performed by a specific massage technique designed to encourage lymph fluid to drain from
the affected area. Systematic reviews and meta-analyses have assessed the efficacy of
manual lymphatic drainage in breast cancer survivors with lymphedema and found that it
can provide additional benefit when added to standard therapy.92:93 In particular,
compression bandaging alone leads to limb volume reductions of 30% to 39%, and manual
lymphatic drainage appears to increase that reduction by an additional 7%.
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Progressive resistance/weight training under supervision is recommended for survivors with
lymphedema. Progressive resistance training and physical activity are not associated with
exacerbation or development of lymphedema and may improve lymph-edema symptoms.
94-102 However, caution is advised in this population,193 and survivors with or at risk for
lymphedema should consider discussing physical activity plans with a lymphedema
specialist before starting a program that involves strength or resistance training. Survivors
with lymphedema should initiate strength training exercise involving the affected body part
only if lymphedema is stable (ie, no need for lymphedema therapy within the past 3 months,
no recent limb infections requiring antibiotics, no change in limb circumference >10%, no
change in the ability to perform activities of daily living). Survivors should undergo baseline
and periodic evaluation for development or exacerbation of lymphedema and should stop
exercise and see a lymphedema specialist if exacerbation of lymphedema occurs. If a
certified therapist is not available for supervision, survivors with lymphedema can perform
resistance training with a professional trainer who has knowledge of cancer-related physical
activity principles. Weights should be slowly progressed as tolerated, and lymphedema
should be evaluated peri-odically. Most survivors with or at risk for lymphedema require
compression garments during resistance training. The National Lymphedema Network has
published a position statement with additional guidance for exercise in individuals with
lymphedema.101

Survivor Lymphedema Education

Early detection and diagnosis is key for optimal lymphedema management because earlier
stages are reversible. Therefore, survivors should be educated about the signs and symptoms
of lymphedema and the importance of rapid reporting to the treatment team. Survivors
should be told to inform their medical provider if subtle swelling or any other symptoms (eg,
fullness, tightness, heaviness, pain) on the treated side are noted.

Survivors at risk for lymphedema and those with lymphedema are at a higher risk of
localized infection in the affected area. These infections can require hospitalization for
intravenous antibiotics. Therefore, survivors with or at risk for lymphedema should be
educated to inform their medical provider immediately for signs of infection in the affected
area. Risk of infections can be reduced by safe pet care and gardening techniques (See
“Immunizations and Prevention of Infections,” page 1241). Survivors should also be
educated on how to maintain skin in-tegrity with meticulous skin care of the affected area
that includes avoidance of cuts, burns, skin irritants and allergens, insect bites, and pet
scratches.194.105 The use of moisturizing soaps and over-the-counter, fragrance-free
emollients may also be helpful 10

Observational studies have shown that air travel, venipuncture, and blood pressure
measurement (via arm cuff) are not associated with exacerbation or development of
lymphedema, and precautionary measures are likely unnecessary.”4:76:85.86,106-109 Fop
instance, in one study of 632 women with breast cancer prospectively screened for
lymphedema with 3,041 arm volume measurements, no association was found between the
development of lymphedema and blood draws, injections, or air travel.88 In the absence of
high-level data, however, the panel recommends that medical procedures such as venipunc-
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ture and blood pressure measurements be done on the non—at-risk arm/limb if possible.110 If
necessary, procedures may be done using the at-risk arm/limb. More research is needed to
determine the effect of these procedures on the risk of lymphedema.

Survivors should be informed that lymphedema is not a contraindication for physical activity
and that no special precautions are required for cardiovascular/aerobic exercise or strength
training of un-affected limbs.%4-96.98.99.103 | addition, continued full use of the involved
extremity and range-of-motion exercises should be encouraged to maintain strength and
range of motion even in the presence of lymphedema. Progressive resistance/weight training
under supervision is recommended for patients with lymphedema, as discussed previously
(see “Treatment of Lymphedema,” previous section). Exercise and physical therapy may
also help prevent lymphede-ma symptoms. In the randomized controlled Lymphedema
Education and Prevention study (CALGB 70305), women randomized to the education plus
exercise arm self-reported greater range of motion at 12 months after lymph node dissection
(a pre-specified secondary outcome) compared with women in the education-only arm (left,
91% vs 84%:; P=.16; right, 90% vs 83%; P=.02).111

Surveillance of Survivors with Lymphedema

Survivors with lymphedema should have follow-up with the treatment team as clinically
indicated. Clinicians should check range of motion, inquire about the fit and age of
compression garments, replace compression garments if needed, and inquire about the
performance of prescribed exercises and self-care management. Assessment for distress
should also be performed as part of routine surveillance.

Immunizations and Prevention of Infections

Cancer survivors are at elevated risk for infection because of immune suppression associated
with previous cancer treatments, such as chemotherapy, radiation, corticosteroids, certain
surgeries, and stem cell transplantation. In fact, antibody titers to vaccine-preventable
diseases decrease after anticancer treatment.112:113 |n addition, survivors are at increased
risk of complications from vaccine-preventable diseases, such as those caused by human
papillomavirus and influenza viruses.113.114

Many infections in survivors can be prevented by the use of vaccines. However, data from
the BRFSS found that 42% of survivors did not receive an influenza vaccination in 2009,
and 52% reported never receiving a pneumococcal vaccination.11® Analysis of the SEER-
Medicare database showed that survivors of breast cancer aged 65 years or older were less
likely to receive an influenza vaccination than matched noncancer control subjects.116 A
separate analysis of the SEER-Medicare database by another group found similar results.117

Vaccines represent a unique challenge in cancer and transplant survivors because they may
or may not trigger the desired protective immune responses due to possible residual immune
deficits.118-120 |n addition, certain vaccines, such as those that are live attenuated (eg, zoster
[ZVL or VAR]; measles, mumps, rubella [MMRY]), are contraindicated in actively
immunosuppressed survivors because of an increased risk of developing the disease and/or
prolonged shedding of the live organism given in the vaccine.
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Risk Assessment and Screening for Immunizations and Prevention of

Infections

Survivors are at elevated risk for infections if their cancer treatment included chemotherapy,
monoclonal antibodies (eg, rituximab, alemtuzumab), radiation, corticosteroids,
splenectomy, and/or hematopoietic cell transplantation (HCT; which includes peripheral
blood stem cell transplantation, bone marrow transplantation, and cord blood
transplantation). Risk is also elevated if the survivor has prior or current exposure to
endemic infections or epidemics, or has a history of blood transfusion.

Interventions for Prevention of Infections

Education:

Infection in survivors can be prevented by education, antimicrobial prophylaxis, and the
judicious use of vaccines. For information regarding antimicrobial prophylaxis, please see
the NCCN Guidelines for Prevention and Treatment of Cancer-Related Infections (available
online at NCCN.org).

Survivors should be educated about safe pet care, the avoidance of zoonosis, travel
precautions, and gardening precautions.121-126 Contact with pets did not increase the risk of
fever, bacteremia, pneumonia, and gastroenteritis in children with acute myeloid leukemia,
127 and the panel believes that contact with pets is generally safe for most survivors.
However, survivors should wash hands with soap and running water after handling animal
feces. If possible, survivors at high risk for immune suppression should avoid direct contact
with animal feces and other bodily secretions. Survivors with elevated risk of infection and
those who are immunocompro-mised are at higher risk for zoonoses and should use extra
caution and avoid contact with exotic animals (ie, snakes, turtles). Travel precautions include
education on the need for pretravel vaccines, prophylaxis against specific infections, and
education on how to prevent waterborne, airborne, and zoonotic infections.128 Travelers may
find useful information from the CDC (https://wwwnc.cdc.gov/travel/yellow-book/2018/
advising-travelers-with-specific-needs/immunocompromised-travelers) or by consulting a
travel clinic. Gardening precautions include wearing gloves to avoid cuts and punctures that
could be delayed in healing or become infected with fungus or staphylococcus/streptococcus
that may be present on thorns, and wearing a protective mask to avoid inhalation of spores.

Immunizations:

Vaccination, or “active immunization,” involves administration of all or part of a
microorganism or a modified product of a microorganism (eg, a toxoid, a purified antigen, or
an antigen produced by genetic engineering) to produce an immunologic response that
mimics that of natural infection but usually presents little or no risk to the recipient. The use
of vaccines that do not contain live organisms should be considered and encouraged in all
cancer and transplant survivors who have completed immune-suppressive therapy (ie,
chemotherapy or antibody-based therapy) at least 3 months before the planned vaccination.
Patients receiving anti-estrogen or other hormone-modulating therapy do not have to delay
vaccination for the completion of therapy. In general, the usual doses and schedules are
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recommended, as outlined by the Advisory Committee on Immunization Practices (ACIP).
129 The Infectious Diseases Society of America (IDSA) has outlined guidance for
vaccination in immunocompromised patients, including those with cancer and those post-
HCT.130 The NCCN Survivorship Panel outlined immunization guidelines specific to
survivors of hematologic malignancies and solid tumors, with separate guidelines for
survivors who have received HCT. In survivors who received anti—B-cell antibody therapy,
vaccination should be delayed for at least 6 months after chemotherapy or the last dose of
such therapy to allow for reconstitution of the B-cell population. More details are available
in the guidelines.

Before vaccination, immune system viability and history of allergic reactions to vaccines
should be assessed. Baseline white blood cell counts should be in the normal range or within
reasonable limits before starting vaccinations, unless they are elevated because of disease
status. The survivor should not be on immunosuppressive drugs or chemotherapy, and
ongoing infection should not be present.

The following vaccines should be considered and encouraged for all survivors, administered
according to the usual doses and schedules: influenza vaccine (only inactivated or
recombinant); tetanus, diphtheria, pertussis (Tdap); recombinant zoster (RZV) vaccine in all
survivors 50 years or older; and human papillomavirus in previously unvaccinated survivors
through age 26 years.129 These vaccines do not contain live organisms; instead they contain
inactivated organisms, purified antigens, bacterial components, or genetically engineered
recombinant antigens. Whereas the effectiveness of these vaccinations might be suboptimal
because of lingering immune suppression,20 their administration is likely worth-while to
achieve some protection in the absence of known harm.

Pneumococcal vaccine (PPSV-23/PCV-13) is recommended for all adults age 65 years or
older and those at any age with immunocompromising conditions.131.132 Pneumococcal
vaccination is also recommended for survivors of lung cancer and those who had lung
resection. Data from a population-based matched cohort study in Taiwan found that
administration of PPSV-23 to =5-year survivors of cancer reduced hospitalization for
pneumonia.133 Other vaccines, as listed in the guidelines, should be considered in
consultation with an infectious disease or travel medicine specialist if unique circumstances
in the survivor’s lifestyle, upcoming travel, functional or anatomic asplenia, or local
epidemic/risks merit their use.

Live Viral Vaccines: Vaccines that contain live attenuated organisms (eg, live-attenuated
influenza vaccine; MMR,; live-attenuated ZVL, VAR, yellow fever vaccine) are
contraindicated in actively immunocompromised survivors because of a proven or
theoretical increased risk of disease and prolonged shedding of the live organism present in
the vaccine. They should not be offered to actively immunocom-promised survivors, unless
cleared by a clinician experienced in vaccine use or by an infectious disease specialist.

Live viral vaccines can be administered, however, to immunocompetent survivors 3 or more
months after chemotherapy or 6 or more months after anti—B-cell antibody therapy, although
consultation with an infectious disease specialist or clinician familiar with vaccination in
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patients with cancer is strongly recommended. Live viral vaccines should not be
administered to HCT survivors with active graft-versus-host disease (GVHD) or ongoing
immunosuppression. They should only be administered to HCT survivors without active
GVHD or ongoing immunosuppression after consultation with an infectious diseases
specialist. For all survivors, when other vac-cine options exist, they are preferred over live-
attenuated vaccines (eg, RZV).

Healthy immunocompetent individuals who live in a household with immunocompromised
sur-vivors can receive the following live vaccines with caution: MMR, varicella zoster (VAR
or ZVL), yellow fever, rotavirus, and oral typhoid vaccines.13% Immunocompromised
survivors should avoid contact with persons who develop skin lesions after receipt of VAR
or ZVL until the lesions clear. In addition, immunocompromised survivors should avoid
handling diapers of children who have been vaccinated with rotavirus vaccine for 4 weeks
after vaccination.

Influenza Vaccines: Annual influenza vaccination is recommended for all cancer and
transplant survivors.134 Live-attenuated influenza vaccines should be avoided in some
survivors (see “Live Viral Vaccines,” previous section).13° Therefore, preferred vaccines
include inactivated influenza vaccines (ie, trivalent [11V3] standard-dose, trivalent [11V3]
high-dose, and quadrivalent [I1VV4] standard-dose) or recombinant influenza vaccine (ie,
trivalent [RIV3] or quadrivalent [R1V4]).129.135 Some evidence suggests that the high-dose
I1\V3 vaccine may provide better protection than standard-dose 113 in individuals 65 years
or older.136 No studies have addressed the superiority of any influenza vaccine in the cancer
survivor population specifically. Administration of the influenza vaccine to survivors with
egg allergy symptoms (other than hives) should be done at a center that can manage severe
allergic reactions, as currently recommended for all individuals.12°

Zoster (Shingles) Vaccine: A new recombinant zoster vaccine (RZV) has become
available in the United States. The recombinant vaccine is the preferred zoster vaccine for
cancer survivors, and is recommended for survivors aged =50 years.137 In survivors who
have previously received ZVL, immunization with RZV should be considered. The
recombinant vaccine should not be given sooner than 2 months after administration of the
live attenuated vaccine.

If RZV is unavailable or access to it is an issue, ZVVL can be given as a single dose to
survivors aged 60 years or older without active or ongoing immuno-deficiency, no history of
cellular immunodeficiency or HCT, and who have not received chemotherapy or radiation
within the past 3 months, or it can be given at least 4 weeks before initiation of
chemotherapy or immunosuppressive drugs.13%.138 Z\/L can also be considered for survivors
aged 50 to 59 years with a history of VZV infection or VZV seropositivity with no previous
doses of VAR vaccine if the recombinant vaccine is unavailable. ZVL should be avoided in
immunocompromised survivors, but VAR can be considered in transplant survivors without
active GVHD or enhanced immunosuppression 24 or more months after transplantation.
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