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Abstract

Sleep disruption is common among hematopoietic cell transplant (HCT) recipients, with over 50%

of patients experiencing sleep disruption pre-transplant, up to 82% experiencing moderate to

severe sleep disruption during hospitalization for transplant, and up to 43% in the post-transplant

period. These rates of sleep disruption are substantially higher than the general population.

Although sleep disruption can be distressing to patients and contribute to diminished quality of

life, it is rarely discussed during clinical visits. The goal of the current review is to draw attention

to sleep disruption as a clinical problem in HCT in order to facilitate patient education,

intervention, and research. The review opens with a discussion of sleep disruption measurement

and clinical diagnosis of sleep disorders. An overview of the prevalence, severity, and chronicity

of sleep disruption and disorders in patients receiving HCT follows. Current evidence regarding

sociodemographic and clinical predictors of sleep disruption and disorders is summarized. The

review concludes with suggestions for behavioral and pharmacologic management of sleep

disruption and disorders as well as directions for future research.
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The number of both autologous and allogeneic hematopoietic cell transplants (HCT) has

increased dramatically in recent years, with more than 50,000 performed worldwide each
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year (1). This increase in HCT is due to a greater number of indications for its use as well as

advances in therapy, including more frequent use of peripheral blood stem cells, reduced

intensity conditioning regimens, greater use of cells from unrelated donors as well as

alternative donors, improvements in supportive care, and advances in histocompatibility

typing. Survival has generally improved as well (1), resulting in a growing number of

patients living with the short- and long-term side effects of HCT.

Sleep disruption is frequently overlooked as a side effect of HCT. Sleep disruption includes

difficulty falling asleep, staying asleep, awakening earlier than intended, and/or non-

restorative sleep (2). It can occur without a clinical diagnosis of a sleep disorder, although a

clinical diagnosis may be warranted if sleep disruption is chronic and impairs daily

functioning. Sleep disruption is common after HCT, distressing to patients (3), and

associated with greater fatigue and reduced quality of life (3, 4). Nevertheless, sleep

disruption is seldom the focus of patient-provider communication. A survey of 180 HCT

physicians found that only 17% discussed sleep with their patients during at least half of

clinical visits (5).

The goal of the current review is to draw attention to sleep disruption as a clinical problem

in HCT and to provide clinicians and researchers with an overview of current evidence in

order to facilitate diagnosis, patient education, intervention, and research. The review will

start with a brief discussion of the assessment and clinical diagnosis of sleep disruption and

common sleep disorders [i.e., insomnia, obstructive sleep apnea (OSA), restless legs

syndrome (RLS)]. It will then synthesize and critically review evidence regarding the

prevalence, severity, and chronicity of sleep disruption and disorders in patients prior to

HCT; during the acute transplant phase; and early, middle, and long-term survivorship. The

review will focus on HCT studies published in the past decade to ensure greater relevance to

current transplant practices. Sociodemographic and clinical risk factors will be described,

with an emphasis on those relevant to HCT. The review will conclude with

recommendations for management of sleep disruption and disorders in the transplant setting

as well as directions for future research.

Assessment of Sleep Disruption

Objective and self-report measures of sleep disruption have been developed to facilitate

differential diagnosis and to monitor sleep over time. The gold standard for objective

measurement is polysomnography, which measures multiple biologic processes of sleep,

including electrical activity in the brain and heart, limb movement, and eye movements. In

addition to collecting essential data for diagnosing sleep disorders, polysomnography allows

the additional advantage of monitoring the progression of sleep stages (e.g., rapid eye

movement sleep or dreaming) and brain arousal during sleep, which can elucidate the

occurrence of sleep interruptions. It is typically conducted in a sleep lab or hospital,

although home-based polysomnography is increasingly utilized due to its lower cost. An

alternative to polysomnography is actigraphic monitoring, in which a small, non-intrusive

piezoelectric monitor similar to a wristwatch is worn on the non-dominant wrist to detect

and record motion. Specialized software is used to determine sleep versus waking using

algorithms validated against polysomnography. Actigraphy data, in combination with
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patients’ self-reports of bedtime and rising time, have been found to be a reliable and valid

measure of circadian sleep patterns (6). Parameters assessed include time in bed asleep, time

until sleep onset, number and length of nighttime awakenings, number and length of daytime

naps, as well as circadian variation in sleep and activity. Periodic limb movement can also

be assessed. Actigraphs are relatively inexpensive and can be worn at home or in the

hospital for several days or weeks, enabling the naturalistic study of sleep disruption over

time. Actigraphy is typically used for research rather than diagnostic purposes. Despite the

widespread availability of polysomnography and actigraphy, to our knowledge only one

study in HCT patients has been published using these measures to assess sleep (7). Thus,

objective sleep patterns of HCT patients are largely unknown.

Regarding self-report measures of sleep, several have been validated in cancer patients (8,

9). The most common are the Insomnia Severity Index (ISI) (10) and the Pittsburgh Sleep

Quality Index (PSQI) (11). These measures typically ask patients to estimate how long it

takes them to fall asleep, how many hours they sleep each night, their use of sleep

medications, and their perceptions of sleep quality. Additional measures used include the

Epworth Sleepiness Scale (ESS) (12) to evaluate daytime sleepiness and the International

Restless Legs Syndrome Study Group rating scale (IRLS) to evaluate RLS symptomatology

(13).

In addition to self-report measures, sleep diaries can play an important role in research and

clinical diagnosis. Patients are typically asked to fill out the diary on a daily basis for several

days or weeks. Requested information includes bedtime and rising times as well as duration

of sleep, sleep quality, difficulty initiating and maintaining sleep, daytime napping,

medications taken, and other details (14, 15). Diaries can be particularly useful in both the

research and clinical settings for obtaining detailed information regarding patterns of

disruption, contributing factors, and targets of intervention.

Clinical Diagnosis of Sleep Disorders

Guidelines for clinical evaluation of sleep disorders depend on the disorder under

consideration. Regarding insomnia, diagnosis is based on a detailed sleep, medical,

substance, and psychiatric history in addition to a physical and mental status examination.

Sleep diaries are often used as well. The goal is to establish the type and evolution of

insomnia, perpetuating factors, extent of daytime dysfunction, and identification of

comorbid medical, substance, and/or psychiatric conditions (16). Diagnostic criteria for

insomnia include: 1) difficulty initiating sleep, maintaining sleep, and/or early morning

awakening with the inability to return to sleep, 2) significant distress and/or impairment in

functioning, 3) sleep difficulty occurs at least 3 nights a week for at least 3 months, 4) sleep

difficulty occurs despite adequate opportunity to sleep, and 5) symptoms are not better

explained by another mental or medical disorder (2). Regarding OSA, a sleep history and

physical exam including symptoms and risk factors (e.g., snoring, gasping/choking at night,

daytime sleepiness, obesity, type 2 diabetes, congestive heart failure, treatment-refractory

hypertension) are indicated (17). Patients deemed to be at high risk should then be evaluated

using polysomnography or home-based monitoring for definitive diagnosis (17). Criteria for

diagnosis are 1) evidence by polysomnography of at least five apneas or hypopneas per hour
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of sleep (i.e., snoring, snorting/gasping, breathing pauses), 2) daytime sleepiness, fatigue, or

unrefreshing sleep despite sufficient opportunity for sleep, 3) symptoms are not better

explained by another mental or sleep disorder or medical condition, or 4) evidence by

polysomnography of 15 or more obstructive apneas and/or hypopneas per hour of sleep

regardless of accompanying symptoms (2). Regarding RLS, diagnosis is based primarily on

self-report although polysomnography and actigraphy can be used (18). Diagnostic criteria

for RLS are: 1) an urge to move the legs accompanied by or in response to uncomfortable

and unpleasant sensations in the legs, 2) the urge begins or worsens during periods of rest or

inactivity, is partially or totally relieved by movement, and is worse or occurs only in the

evening or at night, 3) symptoms occur at least 3 times a week for 3 months, 4) symptoms

are accompanied by significant distress and/or impairment in functioning, and 5) symptoms

are not attributable to another mental or medical disorder (2).

Sleep Disruption and Disorders Prior to Transplant

Research on sleep disorders prior to HCT is limited to case studies of lymphomas presenting

as OSA [e.g., (19)]. In addition, a study of polysomnography in 12 multiple myeloma

patients receiving high-dose chemotherapy (7) reported greater respiratory events and lower-

than-normal levels of arterial oxygen saturation, on average. Periodic limb movements in the

sample were high and increased during the course of chemotherapy. No studies have

reported on the incidence or prevalence of pre-transplant sleep disorders.

There are numerous precipitating factors that can contribute to sleep disruption in patients

prior to transplant, however. Patients typically undergo several rounds of standard-dose

chemotherapy which is associated with short- and long-term sleep disruption (20). Side

effects of chemotherapy, such as peripheral neuropathy, may also contribute to sleep

disruption (20). Among cancer patients treated with standard-dose chemotherapy, the

prevalence of RLS was 18% (i.e., double that of the general population), with longer

chemotherapy associated with greater risk of RLS (21). In addition, many patients have

elevated levels of anxiety and depressive symptomatology (22); anxiety can contribute to

sleep disruption while both insomnia and hypersomnia are symptoms of depression and

share some common etiology (2).

Regarding the prevalence of sleep disruption outside of the context of a diagnosable sleep

disorder, 16 studies have examined sleep prior to transplant (see Table 1). Of these, 9 studies

did not provide estimates of prevalence of sleep disruption or comparisons to individuals not

receiving HCT (7, 23-30). The remaining 7 studies are heterogeneous in terms of their

sample composition, sample size, measure of sleep, and clinical cutoff (3, 4, 31-35). Thus, it

is not surprising that there is substantial heterogeneity among study findings. Studies

utilizing single-item measures of sleep disruption suggest that approximately 8% of

autologous patients report moderate to severe sleep disruption (31) while more than 50% of

allogeneic patients report sleep disruption of any severity (3). In contrast, the two studies

using validated measures [i.e., PSQI, ESS] found that 32% of patients reported clinically-

significant sleep disruption before autologous or allogeneic transplant (4) and 43% of

multiple myeloma patients reported clinically-significant daytime sleepiness before

autologous transplant (35). A direct comparison of sleep disruption between patients
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receiving allogeneic versus autologous HCT using a single-item measure suggested that

sleep was significantly better among allogeneic patients, although sample sizes were small

and findings were confounded by group differences in diagnosis and remission status (33).

Comparisons between HCT patient and population norms are mixed, with one large study

reporting that patients reported significantly worse sleep prior to autologous transplant or

treatment with melphalan or prednisone (32), while two smaller studies have found no

differences, perhaps due to low statistical power (33, 34). In summary, although findings are

mixed, available data suggest that sleep disruption prior to transplant is common but

relatively mild on average.

Sleep Disruption and Disorders During the Acute Transplant Period

The first 100 days post-transplant are typically characterized by multiple acute side effects

of the conditioning regimen, including mucositis, enteritis, nausea and emesis, episodes of

delirium, and in the case of allogeneic transplant, acute graft versus host disease and

immunosuppressive therapies. These side effects and their treatment may disrupt sleep (36).

Moreover, these side effects frequently occur in the context of hospitalization, which can

have an additive effect on disrupted sleep (4). Consequently, sleep disruption tends to be

most pronounced in the first 100 days post-transplant. The most extensive research on sleep

disruption in HCT patients has also been conducted during this period (3, 4, 24-26, 30-32,

37-39), although it is characterized by several limitations including small samples which are

heterogeneous in terms of diagnosis and transplant type as well as low statistical power. In

addition, data are lacking regarding the prevalence and onset of sleep disorders during this

time, with the exception of one study reporting a prevalence rate of clinically-significant

insomnia of 26% (37). Available data suggest that sleep disruption was the most distressing

symptom among allogeneic HCT recipients at day 0 and was significantly correlated with

bowel changes and fatigue (3). Sleep disruption significantly increased during the first 100

days, with greatest disruption seen during the conditioning regimen and white blood cell

count nadir (31). Mean changes of 27 points on the EORTC QLQ-C30 sleep disruption item

were observed from pre-transplant baseline to its peak approximately two weeks post-HCT

(25), corresponding to a large increase and effect size of 1.1 standard deviations (SD) (25).

These data are consistent with a recent quantitative review of all published studies using the

EORTC QLQ-C30 to assess quality of life in HCT patients, which found large increases in

sleep disruption during hospitalization (26). Difficulty maintaining sleep was the most

common problem in hospitalized HCT patients (82%), followed by non-restorative sleep

(61%), problems falling asleep (52%), difficulties falling back to sleep once awake (48%),

and early morning awakening (21%) (4). Patients largely attributed these problems to the

hospital environment, such as noise from medical equipment and nursing staff, as well as

emotional agitation and stress (4, 37). A small study found that allogeneic transplant patients

reported better sleep before transplant but worse sleep during hospitalization (4). At the time

of hospital discharge, the average severity of sleep disruption among allogeneic and

autologous patients was still moderately elevated relative to baseline symptomatology (i.e., .

51 SD) (26). Nevertheless, it appears that increases in sleep disruption are generally

transient; by day 100, sleep disruption returns to levels comparable to pre-HCT (4, 25, 31),

although these levels are substantially elevated even before the transplant. Patients receiving
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allogeneic HCT demonstrate similar levels of sleep disruption near day 100 to patients

receiving autologous transplant (4).

Sleep Disruption and Disorders Following the Acute Transplant Period

New precipitating factors of sleep disruption may occur following the acute transplant

period. Patients who experienced resolved sleep disruption or never experienced sleep

disruption during transplant may develop late-onset sleep problems due to corticosteroid

treatment for chronic graft-versus-host disease (GVHD), inflammation due to GVHD or

infection, fear of disease progression, pain, or additional treatments for relapsed disease. For

example, evidence suggests that long-term corticosteroid use is a risk factor for OSA,

perhaps due to weight gain (40). Insomnia is also a common side effects of taking

corticosteroids particularly if the medication taken closer to bedtime. Muscle cramps and

neuropathy have been found to be common among patients with GVHD and to disrupt sleep

(41); neuropathy is also a risk factor for RLS (42). These factors and others can also

perpetuate existing sleep problems and contribute to the development of persistent (lasting

more than 3 months) or recurrent sleep problems. Additional perpetuating factors of

insomnia include cognitive distortions and maladaptive behaviors that begin in reaction to a

stressor and persist after the stressor is resolved (43). Examples of cognitive distortions that

can make sleep disruption worse are “I’m going to feel terrible tomorrow if I don’t sleep

well” or “I’m never going to get to sleep.” Maladaptive behaviors can include spending

prolonged time in bed, going to bed excessively early, sleeping late, and staying in bed

while no longer asleep. While these behaviors may initially be helpful, particularly for

people experiencing acute illness, eventually they can contribute to irregular sleep patterns

that result in insomnia long after the patient has recovered from the acute stressor or illness

(43).

Only one study has examined the prevalence of sleep disorders after transplant; among 61

allogeneic HCT recipients transplanted 1-10 years previously, 23% met criteria for a

diagnosis of insomnia and 3% for hypersomnia; no other sleep disorders were observed (44).

In addition, no studies have examined precipitating versus perpetuating factors of sleep

disruption following the acute transplant period. Nevertheless, 23 studies have reported on

sleep disruption outside the context of a diagnosed sleep disorder 90 days or more after

HCT. Notably, 20 assessed sleep using a single item as part of a larger quality of life scale

while only 3 included validated measures of sleep. A total of 17 studies were cross-

sectional; many included mixed samples of autologous and allogeneic recipients who ranged

widely in terms of time from transplant. Thus, definitive conclusions are difficult to draw.

However, available data suggest that after peaking during the acute transplant period, the

prevalence and severity of sleep disruption remains relatively constant over time. Most

studies found no significant change in sleep disruption between one and ten years post-

transplant (44-47). HCT survivors tend to report worse sleep disruption compared to

population norms and non-cancer comparison groups (i.e., .33-.39 SD) (45, 47-50), but the

evidence is mixed (34, 51-53). A cross-sectional study of allogeneic recipients 1-10 years

post-transplant found that 23% met criteria for clinical diagnosis of insomnia (44), a rate

similar to that of the general population (i.e., 22%) (54). Furthermore, sleep disruption in
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patients treated with HCT also does not differ from that in patients treated with standard-

dose chemotherapy at 8-9 years post-treatment (55).

Although most evidence suggests no significant change in sleep disruption after the first 100

days post-transplant, estimates of the prevalence of sleep disruption in HCT patients vary

widely. At one year post-HCT, 14% of patients receiving allogeneic transplant with reduced

intensity conditioning (RIC) and 26% of patients receiving autologous transplant reported

sleep disruption (39). A mean of two years after transplant (range 1-3 years), 20% of

patients reported sleep disruption (56). In contrast, two to five years after transplant, 49% of

patients reported none or slight, 43% reported moderate, and 8% reported severe sleep

disruption (46). Five or more years after transplant, 44%, 42%, and 14% of patients reported

none or slight, moderate, and severe sleep disruption, respectively (46). A mean of ten years

after transplant, 14% reported moderate or severe sleep disruption (52). An average of 13

years after transplant (range 10-18), 81% of patients reported that they were not bothered or

only mildly bothered by sleep disruption, while 19% reported they were moderately or

severely bothered (57). In summary, the overall prevalence of any sleep problems following

the acute transplant period (i.e., after 100 days) ranges from 14-51%, with the prevalence of

moderate problems ranging from 14-43% and severe problems ranging from 8-14%.

Variability in prevalence rates likely stems from sample bias due to small sample sizes in

this literature.

Sociodemographic and Clinical Predictors of Sleep Disruption and

Disorders

A clinically-relevant question is how to identify HCT patients at risk of sleep disruption and

disorders. Risk factors for insomnia among cancer patients include female gender, anxiety,

surgical treatment, and maladaptive beliefs about sleep (58). Among HCT patients, one

small study observed that conditioning with busulfan and cyclophosphamide was a risk

factor for insomnia (44). Risk factors for OSA in the general population include obesity,

type 2 diabetes, congestive heart failure, kidney disease, and treatment-refractory

hypertension (17).

Some of the risk factors that lead to sleep disruption and disorders may be more prevalent

after HCT (e.g., diabetes, hypertension). Risk factors for RLS in the general population

include female gender, pregnancy, low blood ferritin, high alcohol intake, poor renal

function, high blood glucose levels, and obesity (42). Although HCT patients are more

likely to have high (rather than low) blood ferritin, they may experience high blood glucose

levels and weight gain due to treatment with corticosteroids. In addition, several

autoimmune diseases are risk factors for RLS (e.g., rheumatoid arthritis, multiple sclerosis,

Crohn’s disease), suggesting that high levels of inflammation may play a role (42). These

findings have relevance for GVHD as a potential risk factor for RLS, although data are

lacking. Thus, in general, risk factors for clinical sleep disorders include female gender,

obesity, comorbidities such as diabetes and poor renal function, anxiety, and maladaptive

beliefs about sleep.
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Regarding sleep disruption outside the context of a diagnosed sleep disorder, there is

evidence to suggest that women are more likely to endorse sleep problems than men (44).

There is also evidence to suggest that sleep disruption is more severe in older patients (44,

59). Systemic inflammation has been associated with worse sleep, although the sample was

small and primarily consisted of autologous HCT recipients (60). Regarding transplant type,

allogeneic recipients tend to report better sleep than autologous recipients prior to transplant

and 3 years later (33), but worse sleep during the acute transplant period (4, 28, 37). Among

allogeneic recipients, significant associations between graft versus host disease (GVHD) and

sleep disruption have not been found (47); however, literature examining this relationship is

sparse. Other clinical variables, such as bone marrow versus peripheral blood stem cell

transplant, have not shown significant differences in the prevalence of sleep problems (61).

Nevertheless, comparisons by GVHD and type of hematopoietic stem cell collection are

likely underpowered due to small sample sizes. Regarding psychosocial risk factors,

research is scarce, but available studies suggest that divorced HCT recipients have higher

rates of sleep problems than unmarried patients (29), and unemployed recipients report

worse sleep than recipients who are working at the time of assessment (29, 49). In addition,

distress, depression, and anxiety are associated with worse sleep (29). Thus, available

evidence suggests that risk factors for sleep disruption outside the context of a diagnosed

sleep disorder are older age, female gender, divorce, unemployment, distress, and

autologous transplant. Additional research is needed to confirm these findings in larger

samples.

Treatment of Sleep Disruption and Disorders

Treatments for sleep disorders are varied and depend on the underlying cause. Regarding

insomnia, the National Institutes of Health Consensus and the American Academy of Sleep

Medicine recommend cognitive behavioral therapy for insomnia (CBT-I) as the standard

treatment (18). Extensive research has shown that CBT-I can be as effective as some

pharmacological agents in the treatment of insomnia in the general population (62). There

have been no studies to date on the effectiveness of CBT-I specifically in patients

undergoing HCT. Nevertheless, numerous well-designed studies in cancer patients have

shown that CBT-I can indeed be effective in improving objectively (e.g., actigraphy) and

subjectively measured (e.g., self-reported insomnia severity and sleep diaries) sleep

disruption during and after treatment (63). Therapeutic effects of CBT-I have been found to

last for up to 12 months in cancer survivors (63). The American Academy of Sleep

Medicine recommends that when pharmacotherapy is used for insomnia, short- or

intermediate-acting benzodiazepine receptor agonists (BzRAs) or ramelteon (Rozerem), a

melatonin receptor agonist, be prescribed (16). Examples of medications in various drug

classes, along with indications, contraindications, and long-term efficacy from randomized

placebo-controlled trials in patients with primary insomnia are listed in Table 3. The choice

of medications within a class of drugs should depend on patients’ symptomatology (e.g.,

delayed sleep onset vs. difficulty maintaining sleep), patients’ preferences regarding use of a

controlled substance, and contraindications of the medication. It should be noted that no

studies have examined pharmacotherapy for insomnia specifically in the context of HCT.
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For OSA, first line treatment is positive airway pressure (PAP) which pneumatically splits

the upper airway through a device worn on the nose and/or mouth during sleep (17).

Additional therapies for OSA include surgery; oral appliances; implanted upper airway

stimulation devices; and behavioral strategies to lose weight, exercise, adjust sleep position,

and avoid alcohol and sedatives at bedtime (17). No studies have examined treatments for

OSA among patients treated with HCT.

For RLS, first line treatment includes the dopamine agonists pramipexole and ropinirole

(18). Additional medication options include levodopa with dopa decarboxylase inhibitor,

opioids, gabapentin, enacarbil, and cabergoline. Although no treatment studies for RLS have

been conducted specifically among HCT recipients, pregabalin shows promise for treating

RLS secondary to neuropathy and/or neuropathic pain (64). There are also data to suggest

that some antidepressants may contribute to increased risk of RLS, including citalopram,

paroxetine, amitriptyline, mirtazapine, and tramadol, although evidence is mixed (18). Thus,

avoidance or discontinuation of use of these medications should be considered in patients

with RLS.

To our knowledge, only one behavioral intervention study has been conducted in HCT

recipients with the primary aim of improving sleep disruption outside the context of a

diagnosed sleep disorder (65). In addition, five behavioral intervention studies have

examined sleep disruption as a secondary outcome (66-70). All six studies were randomized

trials of psychoeducation, stress management, aerobic exercise, and resistance training alone

or in combination during the inpatient period; one study also followed patients for six

months post-HCT (66). Samples consisted of patients receiving allogeneic HCT (67, 69)

autologous HCT (70), tandem autologous HCT (65), and either allogeneic or autologous

HCT (66, 67). All reported null results for sleep disruption compared to usual care. Sample

sizes ranged from 42 to 700. Thus, available data suggest that sleep disruption does not

improve with exercise or stress management during the inpatient period. Additional studies

focusing on long-term transplant survivors are needed.

Discussion

Sleep disruption is a common problem among HCT recipients. In addition to being

distressing in its own right, sleep disruption may affect other clinically important outcomes.

For example, previous research in patients undergoing standard-dose chemotherapy suggests

that sleep disruption occurs first in a cascade of symptoms, contributing to increases in

fatigue and in turn, depression (71). In addition, preliminary research suggests that sleep

disruption may negatively impact immune response and reconstitution (72), although this

has not been demonstrated in the context of HCT. Taken together, these studies argue for

early intervention to manage sleep disruption and disorders in HCT recipients.

Effective management of sleep disruption may be difficult in the inpatient setting due to

environmental factors that can interrupt sleep. Environmental interventions to improve sleep

among inpatients may be more effective than patient-based interventions (e.g., minimizing

of nighttime vital signs monitoring). A study conducted by Sharda and colleagues suggests

that the vital sign monitoring might not be necessary for HCT patients with low-risk profiles
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(i.e., lack of daytime fever and CNS complaints) and may lead to improved sleep and health

(73). In contrast, use of an hypnotic (zolpidem) has been associated with increased inpatient

falls (74).

Regarding outpatient sleep management, several pharmacologic and behavioral management

options are available. National Comprehensive Cancer Network (NCCN) Survivorship

guidelines recommend screening for sleep disruption at regular intervals, particularly when

there has been a change in clinical status or treatment (75). Insomnia causing decreased

daytime functioning, worse quality of life, worsening of complaints, or distress to the patient

should be treated with cognitive behavioral therapy, sleep hygiene education, medication,

and/or referral to a sleep specialist (75). In light of the strong evidence base for CBT-I in

cancer patients, we believe that it should be considered as a first choice for treatment of

chronic sleep disruption in HCT recipients. CBT-I lacks side effects, medication

interactions, and potential for abuse. In addition, it may be more acceptable than

pharmacologic treatment for HCT recipients who would prefer to avoid additional

medication. Referral to a clinical psychologist board-certified in behavioral sleep medicine

is recommended for patients interested in CBT-I. For patients who are unwilling or unable to

engage in CBT-I or for whom it is not effective or feasible, pharmacologic treatment is a

viable alternative. Previous research has found that sleep medications commonly prescribed

to cancer patients are lorazepam (31.4%) and zolpidem (29.4%) (76), although, as noted

previously, no evidence exists for their effectiveness in HCT recipients. Patients with OSA

should be referred to a sleep medicine physician, while patients with RLS should be treated

with medication and/or referred to a sleep medicine physician (75). Due to the specialized

needs of HCT patients, it is advisable that patients with sleep disorders be managed by an

interdisciplinary team consisting of the transplant physician, sleep medicine physician,

and/or clinical psychologist.

Additional research is clearly needed regarding sleep disruption in HCT recipients.

Longitudinal studies should be conducted to determine prevalence, chronicity, and natural

course of sleep disruption and disorders secondary to HCT using well-validated objective

and self-report measures of sleep as well as clinical diagnostic criteria. The prevalence of

sleep disruption and disorders in HCT recipients should be compared to population

normative data, as they are also common among individuals without cancer. Future studies

should also aim to identify genetic, sociodemographic, and clinical risk factors for sleep

disruption and disorders secondary to HCT. Well-designed randomized controlled trials are

needed to test the efficacy of behavioral and pharmaceutical management of sleep problems

in HCT recipients.

In summary, sleep disruption is a common, distressing, and under-recognized problem

among HCT recipients. Clinical efforts to proactively manage sleep disruption and disorders

have the potential to improve overall quality of life in this population. Until more research is

conducted with a specific focus on HCT recipients, strategies to manage sleep disruption

and disorders should be adapted from the current evidence base in cancer patients and the

general population.
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