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ABSTRACT

The NCCN Guidelines for Survivorship are intended to help healthcare
professionals address the complex and varied needs of cancer survivors.
The NCCN Guidelines provide screening, evaluation, and treatment
recommendations for psychosocial and physical problems resulting
from adult-onset cancer and its treatment; recommendations to help
promote healthy behaviors and immunizations in survivors; and a frame-
work for care coordination. These NCCNGuidelines Insights summarize
recent guideline updates and panel discussions pertaining to sleep dis-
orders, fatigue, and cognitive function in cancer survivors.

J Natl Compr Canc Netw 2023;21(8):792–803
doi: 10.6004/jnccn.2023.0041

NCCN CATEGORIES OF EVIDENCE AND CONSENSUS

Category 1: Based upon high-level evidence, there is uniform
NCCN consensus that the intervention is appropriate.

Category 2A: Based upon lower-level evidence, there is uniform
NCCN consensus that the intervention is appropriate.

Category 2B: Based upon lower-level evidence, there is NCCN
consensus that the intervention is appropriate.

Category 3: Based upon any level of evidence, there is major
NCCN disagreement that the intervention is appropriate.

All recommendations are category 2A unless otherwise
noted.

Clinical trials: NCCN believes that the best management of
any patient with cancer is in a clinical trial. Participation in
clinical trials is especially encouraged.

PLEASE NOTE

The NCCN Clinical Practice Guidelines in Oncology
(NCCN Guidelines®) are a statement of evidence and consen-
sus of the authors regarding their views of currently accepted
approaches to treatment. The NCCN Guidelines Insights
highlight important changes in the NCCN Guidelines
recommendations from previous versions. Colored
markings in the algorithm show changes and the
discussion aims to further the understanding of these
changes by summarizing salient portions of the panel’s
discussion, including the literature reviewed.

The NCCN Guidelines Insights do not represent the full
NCCN Guidelines; further, the National Comprehensive
Cancer Network® (NCCN®) makes no representations
or warranties of any kind regarding their content, use, or
application of the NCCN Guidelines and NCCN Guidelines
Insights and disclaims any responsibility for their application
or use in any way.

The complete and most recent version of these
NCCN Guidelines is available free of charge at NCCN.org.

© 2023 National Comprehensive Cancer Network® (NCCN®),
All rights reserved. The NCCN Guidelines and the illustra-
tions herein may not be reproduced in any form without the
express written permission of NCCN.
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Overview
The NCCN Survivorship Panel comprises a multidisciplin-
ary group of experts that includes at least one of each of
the following: medical and hematologic oncologists, radi-
ation oncologist, surgical oncologist, pediatric oncologist,
physician specializing in bone marrow transplantation,
gynecologist, urologist, cardiologist, neurologist, primary
care physician (PCP), supportive care specialist, psycholo-
gist, psychiatrist, nutrition scientist, nurse, epidemiologist,
social worker, and cancer survivor/patient advocate. The
NCCN Clinical Practice Guidelines in Oncology (NCCN
Guidelines) for Survivorship provide screening, evalua-
tion, and treatment recommendations for late and long-
term physical and psychosocial consequences of cancer
and cancer treatment to aid healthcare professionals who
work with survivors of adult-onset cancer. Preventive
health guidance is also provided to help promote physical
activity, a healthful diet and weight management, and
proper immunizations. The guidelines also provide rec-
ommendations for coordination of survivorship care to
help ensure that all needs are addressed.

There are currently .18 million cancer survivors in
the United States, and this number is projected to sur-
pass 22 million by 2030.1,2 Unfortunately, a considerable
number of survivors experience late and/or long-term

physical and/or psychosocial effects of cancer and its
treatment.3–5 Sleep disturbances, fatigue, and cognitive de-
cline are among the most common problems reported by
survivors, and they often co-occur.6–9 Poor sleep, fatigue,
and cognitive difficulties can each have a profound impact
on function and quality of life (QoL), and individuals
experiencing these symptoms often do not fully participate
in the roles and activities thatmake lifemeaningful.10–12

These NCCN Guidelines Insights provide an overview
of these common concerns in the survivorship population,
summarize relevant discussions of the latest data that
occurred during the panel’s most recent annual meeting,
and illustrate the latest changes in the guidelines for these
topics.

Sleep
Sleep disturbances include insomnia (trouble falling or
staying asleep resulting in daytime dysfunction), excessive
sleepiness (which can result from insufficient sleep op-
portunity, insomnia, or other sleep disorders), and sleep-
related movement or breathing disorders (obstructive
sleep apnea [OSA] or restless leg syndrome [RLS]).13 Long-
term sleep disturbances affect approximately one-third of
cancer survivors.14 Sleep disorders are a result of multiple
factors, including disease- or treatment-related biologic
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changes in sleep and wake regulation, the stress of diag-
nosis and treatment, and side effects of therapy (eg, pain,
fatigue).15 These sleep disturbances can persist after treat-
ment due to lasting symptoms, such as anxiety and de-
pression; side effects from medications; and maladaptive
behaviors, such as shifting sleep times, excessive time in
bed because of fatigue, and unplanned daytime naps.15–17

Importantly, sleep disorders have been shown to be a risk
factor for suicide.18

Improvements in sleep quality lead to improvements
in fatigue, mood, and overall QoL.19 In addition, there is
some evidence that better sleep quality may correlate
with improved survival in people living with and after
cancer.20,21 Unfortunately, many cancer survivors receive
suboptimal care because they are not screened for sleep
disorders and thus are not referred for treatment.22

Screening, Evaluation, and Management of
Sleep Disorders
Survivors should be screened for possible sleep disorders,
including insomnia, OSA, RLS, and circadian rhythm sleep–
wake disorders, at regular intervals, especially when they ex-
perience a change in clinical status or treatment. If there are
significant concerns regarding sleep quality, treatable or
modifiable contributing factors should be assessed and

managed. Comorbidities that can contribute to sleep
problems include alcohol and substance abuse disorder,
obesity, cardiac dysfunction, endocrine dysfunction, re-
spiratory disorders, anemia, neurologic disorders (includ-
ing chemotherapy-induced peripheral neuropathy), pain,
fatigue, and emotional distress. In addition, some medica-
tions, both prescription and over-the-counter, can contribute
to sleep issues. For instance, pain medication, antiemetics,
antihistamines, antidepressants, and antipsychotics can all
contribute to sleep disturbance.

The panel recommends cognitive behavioral therapy
for insomnia (CBT-I) as the preferred treatment for insom-
nia. A meta-analysis of randomized controlled trials in
cancer survivors found strong evidence that CBT-I can
produce large and durable effects on insomnia severity.23

Sleep hygiene education should also be included in the
initial treatment of all survivors with sleep disorders and
as a prevention strategy for insomnia disorder, but only as
part of a multicomponent approach with CBT-I or phar-
macologic treatment.24 Sleep hygiene alone has not been
shown to be effective for insomnia, and its use should not
delay other interventions or referral to a specialist, espe-
cially if QoL is impacted or if sleep problems are severe.24

Sleep hygiene education includes many practical recom-
mendations, such as maintaining a regular bedtime and
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waketime; increasing daytime exposure to bright light and
reducing it near bedtime; and limiting screen time, heavy
meals, fluid intake, alcohol, nicotine, and caffeine near
bedtime.

In addition, regular physical activity in the morning
and/or afternoon should be encouraged for survivors
with sleep problems. Physical activity can improve sleep
in individuals without cancer,25–27 and data show that it
may also improve sleep in patients with cancer and
survivors.28–35

Many pharmacologic treatments for sleep disturban-
ces are available, including FDA-approved hypnotics for
insomnia. Many of these hypnotics are benzodiazepine
receptor agonists and can be associated with depen-
dence, abuse, and withdrawal. The panel therefore rec-
ommends that survivors taking these medications be
assessed every 1 to 3 months to determine whether the
medication is still needed. In addition, survivors should
be informed that hypnoticmedicationsmay cause complex
sleep-related behaviors (eg, sleep driving, sleep eating).
Antidepressants, antihistamines, atypical antipsychotics,
other benzodiazepine receptor agonists, and nutritional/
herbal supplements (eg, melatonin) are often used off-label
for the treatment of insomnia, even though limited to no ef-
ficacy or effectiveness data are available for this use.36,37 The

panel noted that these medications can be associated with
significant risks and should beusedwith caution.

Referral to a sleep specialist if one is available can be
considered, especially for OSA, RLS, parasomnias, circa-
dian rhythm disorders, narcolepsy, and chronic or refrac-
tory insomnia.

Panel Discussion and Recent Updates
This year, the panel discussed the recommendation for
exposure to bright light. Data in noncancer populations
show that bright light therapy can be an effective treat-
ment to help synchronize circadian rhythms and im-
prove sleep.38,39 It is noninvasive with little to no side
effects and can also improve mood. The recommenda-
tion in the 2022 version of the NCCN Guidelines was to
“increase exposure to bright light during the day” as part
of general sleep hygiene. The panel consensus was that
the light in themorning has the strongest effect. They there-
fore adjusted the wording to: “Exposure to daytime bright
light, particularly in themorning” (see SSD-A, page 794).

CBT-I has been shown to be effective for improving
both sleep and fatigue in cancer survivors.23,40,41 CBT-I is a
multicomponent intervention that combines cognitive
therapy strategies with education about sleep regulation,
stimulus control, sleep restriction, sleep hygiene, relaxation
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training, and/or other counter-arousals methods.24 CBT
has been the preferred first-line treatment for insomnia
in the NCCN Guidelines for several years. In 2021, this
recommendation was clarified to specify that it referred
to CBT-I, based on clinical guidelines from the American
Academy of Sleep Medicine (AASM). At the 2023 panel
meeting, it was noted that the supplemental chart of
cognitive behavioral treatments did not specify CBT for
insomnia. In addition, panel members noted that CBT
was shown third in a list of 4 items. As the preferred
option, panel members suggested that it be moved to
the top of the list. The panel also added a footnote not-
ing the AASM’s strong recommendation for CBT-I and
the weaker recommendation for the other options (see
SSD-B, page 795).

Daridorexant is a selective dual orexin receptor antago-
nist (DORA) thatwas FDA approved inDecember 2022. The
guidelines already included 2 other DORAs in a table of
FDA-approved hypnotic therapies that can be considered
for second-line therapy: suvorexant and lemborexant. The
panel noted that, among the 3DORAs, daridorexant has the
shortest half-life at approximately 8 hours. Thepanel unani-
mously agreed to add daridorexant to the table (see SSD-C,
opposite page). The panel also decided to add a caution
against the routine use of trazodone for treatment of

insomnia in cancer survivors, because it is commonly pre-
scribeddespite a lack of data on its efficacy and safety.42,43

Fatigue
NCCN defines cancer-related fatigue as “a distressing,
persistent, subjective sense of physical, emotional, and/
or cognitive tiredness or exhaustion related to cancer or
cancer treatment that is not proportional to recent activ-
ity and interferes with usual functioning.” Fatigue is
nearly universal during cancer treatment, and as many as
52% of cancer survivors experience persistent fatigue for
years after the completion of active therapy.44 Receipt of
chemotherapy, radiation therapy, endocrine therapy, tar-
geted therapy, and/or cellular therapy are predisposing
factors for cancer-related fatigue, but it can also be seen
in patients who are treated with surgery alone.

The proposed pathophysiologic mechanism of
cancer-related fatigue is multifactorial and likely in-
cludes proinflammatory cytokines, neuroinflammation,
hypothalamic-pituitary-adrenal (HPA) axis dysregulation,
circadian rhythm desynchronization, disrupted energy
metabolism, skeletal muscle wasting, neurotransmitter
dysregulation, and vagal afferent activation.44,45

Persistent cancer-related fatigue can affect QoL and
function in profound ways, including the ability to work

Survivorship, Version 1.2023 NCCN GUIDELINES® INSIGHTS CE

JNCCN.org | Volume 21 Issue 8 | August 2023 797

http://www.jnccn.org


and support oneself and one’s family, with wide-ranging
consequences not only for the cancer survivor but also for
the entire family unit.46 As one example, severe fatigue in
survivors of Hodgkin lymphoma is associated with a de-
creased likelihood of employment.10 In fact, fatigue can
cause disability-related issues for cancer survivors, because
obtaining or retaining disability benefits from insurers is of-
ten difficult for patients with cancer-related fatigue. Never-
theless, fatigue remains underreported, underdiagnosed,
andundertreated in cancer survivors.44,47

Screening, Evaluation, and Management of Fatigue
All survivors should be screened for fatigue to ensure that
those with moderate to severe fatigue receive proper
workup and are treated promptly and effectively. Because
fatigue is a subjective experience, clinicians must rely on
patients’ descriptions of their fatigue level. The panel rec-
ommends the use of a severity scale (eg, 0–10; none, mild,
moderate, or severe). Studies in patients with cancer have
revealed a marked decrease in physical functioning at a
reported fatigue level of$7 on a scale of 0 to 10.48,49

Survivors with scores indicating no or mild fatigue
require no further assessment or interventions; these
patients should be rescreened at regular intervals. They
should also receive education and counseling on general

strategies for fatigue management. Patients with scores
indicatingmoderate or severe fatigue should be evaluated
furtherwith amore focusedhistory andphysical examina-
tion. Screening for common contributing factors such as
emotional distress, sleep disturbance, pain, and the use of
prescriptions or over-the-counter medications or supple-
ments is also recommended, and possible medical causes
of fatigue should be assessed (eg, cardiac disease, gastro-
intestinal or hepatic dysfunction, hypothyroidism). It is
important to note that a more extensive workup to screen
for the presence of metastatic disease or other comorbid-
ities is warranted if moderate to severe fatigue begins after
or worsens.6 months after the completion of therapy, or
when other symptoms are present, such as pain, pulmo-
nary complaints, or unintentional weight loss.

Management of fatigue in cancer survivors includes
nonpharmacologic interventions as first-line treatment.
In fact, high-level evidence supports the recommenda-
tions for routine physical activity and for several types of
psychosocial interventions (eg, CBT).50–53 Patient educa-
tion regarding typical patterns of fatigue during and after
treatment can help patients cope and set reasonable ex-
pectations regarding improvements in energy after the
completion of cancer therapy, and can also help address
concerns that persistent fatigue after the completion of
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therapy is evidence of disease recurrence. Counseling can
help patients develop strategies for self-monitoring of fa-
tigue and techniques such as energy prioritization that
may be helpful in the immediate posttreatment period.54

Contributing factors such as pain, distress, anemia, and
sleep disturbances should also be addressed. In a random-
ized controlled trial of 152 patients with advanced cancer
who endorsed fatigue, treatment of accompanying physical
symptoms, including pain, nausea, vomiting, and shortness
of breath, resulted in a significantly higher impact on gen-
eral fatigue, activity, andmotivation than usual care.55

Pharmacologic interventions are reserved for situa-
tions when other interventions have been unsuccessful
and after ruling out other causes of fatigue. The psychos-
timulant methylphenidate is used to treat fatigue, al-
though data regarding its use to treat fatigue in cancer
survivors are very limited. A 54% response rate to methyl-
phenidate was reported in a phase II trial of 37 breast
cancer survivors.56 Meta-analyses have yielded conflict-
ing conclusions regarding its effectiveness in cancer-
related fatigue.51,57–59 Further study is warranted.

Panel Discussion and Recent Updates
Bright light therapy has been shown to reduce cancer-
related fatigue.60 As noted earlier, it can be part of the

management of sleep disorders as well. The panel noted
that a recent systematic review identified 13 randomized
clinical trials and showed a significant improvement in
cancer-related fatigue across a variety of cancer types.60

However, the studies had different intensities of illumination
(measured in lux)anddurations,withawidevariation.There-
fore, the panel adjusted their recommendation to allow for
a large range of lux. They believe that 30 to 40 minutes is
a sufficient duration for survivors to see improvements in
fatigue (see SFAT-5, page 797).

The panel also discussed whether to add American
ginseng as a management option for survivors experienc-
ing fatigue. One trial showed that it could be safe and ef-
fective for patients during therapy.61 However, the trial
showed no effect in patients who had completed treat-
ment. Also, 2 systematic reviews since that time have
concluded the data are insufficient to consider it as a
standard treatment.62,63 The panel thus decided not to
add American ginseng as an option for the treatment of
fatigue in cancer survivors.

Cognitive Function
Cognitive dysfunction may be a consequence of tumors
themselves, but is most commonly connected with chemo-
therapy (referred to as “chemobrain” in the lay literature)
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or other cancer treatments, including hormonal/endocrine
therapy, radiation, and surgery.64–66 Cognitive concerns (eg,
problems with learning, memory, concentration, process-
ing speed, executive function) are reported by approxi-
mately 46% of cancer survivors.67 The prevalence varies by
cancer type, ranging from.80% of survivors of central ner-
vous system (CNS) tumors; around half of survivors who
had breast cancer, lymphoma, colorectal cancer, or head
and neck cancer; 30% of those who had testicular cancer;
and ,20% of those who had prostate cancer.67 Younger
age; female gender; being separated, divorced, or widowed;
working part-time or being unemployed; and having a
lower household income are all associated with an in-
creased likelihood that a survivor perceives cognitive
dysfunction.67 It also varies depending on the type of treat-
ment received; those with a history of chemotherapy are
approximately 5-foldmore likely to report cognitive difficul-
ties than those treated with surgery or radiation. For some
survivors, cognitive decline may continue over time after
treatment, and symptomsmay persist long-term.68,69

The underlying mechanisms of cancer-related cogni-
tive changes are not known. A recent study in breast can-
cer survivors aged .60 years found that increased levels
of C-reactive protein were associated with lower self-
reported cognition.70 This and other evidence suggests a
possible role for chronic inflammation in cognitive prob-
lems after cancer treatment.71 Furthermore, structural neuro-
imaging studies have supported the hypothesis that damage
to white and/or gray matter of the brain may play an
important role in cognitive deficits after chemotherapy
treatment, and functional MRI studies show that changes
in brain activity accompany cognitive complaints or cog-
nitive deficits in survivors.71,72 In addition, insomnia and
fatigue, which are both common in cancer survivors, may
negatively influence cognitive function.7,9,73 Psycho-
somatic effects can also contribute, as evidenced by a
study of patients to be treated with chemotherapy that
found that those whowere informed of the possible cogni-
tive side effects were more likely to report cognitive dys-
function and perform worse on neuropsychological
testing than uninformed patients.74

Cognitive dysfunction can profoundly impact QoL
and function; tasks may be left incomplete and there
may be difficulty finding words or remembering things.
Such examples can affect a person’s job performance.75

Screening, Evaluation, and Management of
Cognitive Dysfunction
Survivors should be screened for cognitive concerns by
asking questions such as, “Do you have difficulties with
remembering things” and “Does your thinking seem
slow?” Assessment is through self- and caregiver-report.
Survivors who report cognitive impairment should be eval-
uated for potentially reversible factors that may contribute

to cognitive impairment, including emotional distress,
pain, fatigue, and sleep disturbance. They should also be
assessed for other possible contributing factors, such as
medication side effects (including over-the-counter medi-
cations and supplements), alcohol use, and new-onset
vitamin deficiencies and endocrinopathies. For those with
focal neurologic deficits, neuroimaging is indicated to rule
out structural abnormalities (ie, brain or CNS disease). In
addition, imaging in the absence of focal findings may be
appropriate for patients deemed to be at high risk for recur-
rence ormetastatic disease involving the CNS.

For the management of cognitive decline, the NCCN
Survivorship Panel recommends the use of nonpharma-
cologic interventions whenever possible, with pharmaco-
logic interventions as a last line of therapy in survivors
for whom other interventions have been insufficient.
Prospective data to inform the use or potential benefits
of nonpharmacologic interventions for cancer survivors
who report cognitive dysfunction are limited. However,
survivors are likely to benefit from validation of their
symptom experience and should be reassured that, in
most survivors, cognitive dysfunction does not worsen
over time. Instruction in self-management and coping
strategies (eg, using planners, reminder notes, and/or
smart phone technology; keeping items in the same
place) can be very helpful. Discontinuation or limitation
of medications known to cause or contribute to cognitive
impairment should be attempted, and assistance with
the management of emotional distress, pain, sleep dis-
turbances, and fatigue should be provided.

Formal neuropsychological evaluation by a trained
specialist when available can be therapeutic and validating.
Evaluation may also be necessary if an individual is pursu-
ing disability benefits and cognitive impairment is a con-
tributing factor to work limitation. Cognitive rehabilitation,
including occupational therapy, speech therapy, and treat-
ment by a neuropsychologist, may also be useful.76,77 Psy-
chotherapy is another option. Importantly, routine physical
activity should be encouraged. Substantial evidence shows
that physical activity enhances cognitive function in indi-
viduals withmild cognitive impairment, although few stud-
ies specific to cancer survivors have been reported.78–80

If nonpharmacologic interventions have been insuf-
ficient, referral to a clinician with expertise in memory or
cognitive concerns for further evaluation and care can
be considered. A trial of medications such as methylphe-
nidate, modafinil, or donepezil is reasonable in select
survivors or certain clinical scenarios, although data in-
forming the efficacy of these agents are lacking.81,82

Panel Discussion and Recent Updates
The NCCN Guidelines have included the recommenda-
tion that cognitive concerns be screened for and assessed
using self-report. In this year’s panel discussion, it was
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noted that self-report of cognitive concerns is not the
same as a measurement of cognitive function. It was
further noted that there is a weak association between
objective measures of cognitive function and subjective
self-report of cognitive concerns.83–85 However, the panel
also noted that no effective brief screening tool for cancer-
associated cognitive dysfunction has been identified.
Existing tools lack adequate sensitivity to detect the subtle
decline in cognitive performance seen in most cancer
survivors. Therefore, the panel continues to recommend
self-report for initial screening and assessment, but they
added a note to alert providers that self-report of cognitive
concerns, or the lack thereof, is not a surrogate for measure-
ment of the presence or absence of impairment in cognitive
function (see SCF-1, page 798).

Another point discussed by the panel was the recom-
mendation to consider referral to a “memory clinic” for
survivors who continue to have memory problems after
rehabilitation. This term was considered too vague by
some on the panel, and it was acknowledged that there is
heterogeneity among clinic staffing and approaches. The
neuropsychological profile of memory disorders due to
cancer and cancer therapy does not necessarily suggest a
progressive neurodegenerative condition or memory dis-
order such as those commonly seen and treated at mem-
ory clinics. There was thus concern that such clinics may

not offer much help to survivors with continued memory
problems after medical and neuropsychological workup
and treatment and cognitive rehabilitation. The panel
agreed that specialty care in cancer neurology would be
ideal, but its availability is likely limited and varied across
the United States. The panel consensus was thus to re-
main nonprescriptive about the type of clinical referral
for individuals experiencing persistent cognitive con-
cerns due to different availability of clinical resources,
while still ensuring that survivors can get specialized care
when needed. They therefore changed “memory clinic”
to “a clinician with expertise in memory or cognitive con-
cerns” (see SCF-4, page 799).

Conclusions
Poor sleep, fatigue, and cognitive difficulties are common
and distressing long-term effects in cancer survivors.
They can have a large negative impact on function and
QoL. The NCCN Survivorship Panel emphasizes the im-
portance of identifying and managing these problems so
that cancer survivors can fully participate in the roles and
activities that bring joy and meaning to their lives.

To participate in this journal CE activity, go to
https://education.nccn.org/node/92929
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