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Abstract

The most common causes of chronic nocturnal itching in children are atopic der-

matitis and psoriasis, with lichen simplex chronicus and prurigo nodularis contribut-

ing to lesser degrees. Despite the prevalence of nocturnal itching, its

pathophysiology remains poorly understood. The most troubling consequence of

itching at night is poor quality of sleep. Poor sleep quality in children with nocturnal

itching has been linked to adverse neurocognitive, behavioral, and physiologic out-

comes, including poor performance in school, attention deficit hyperactivity disorder,

short stature, hypertension, obesity, and impaired immune function. There is no con-

sensus on the best management of nocturnal itching in children. We conducted a

review of the literature evaluating the efficacy of various treatment options for chil-

dren with chronic nocturnal pruritus. Our review found three recently conducted

randomized controlled trials and one case report demonstrating the efficacy of topi-

cal corticosteroids, oral melatonin, and clonidine in reducing nocturnal itching or

improving sleep quality in children with nocturnal pruritus. Future research is

needed to elucidate the pathophysiology of nocturnal itching to best develop tar-

geted, effective treatment strategies.
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1 | INTRODUCTION

Nocturnal pruritus is defined as an uncomfortable sensation occur-

ring during sleep that scratching relieves.1 Scratching can occur dur-

ing any stage of sleep but most commonly occurs during stages I

and II of nonrapid eye movement sleep.2,3 In children, dermatologic

rather than systemic conditions typically caused nocturnal itching.

The two most common causes of chronic nocturnal pruritus in chil-

dren are atopic dermatitis (AD) and psoriasis, with prurigo nodularis

and lichen simplex chronicus contributing to lesser degrees.4,5

In addition to affecting quality of life, nocturnal pruritus and sub-

sequent scratching is of serious concern to physicians because it can

interfere with quality and duration of sleep.6 Sleep disturbance has

been shown to occur in 60%-83% of children with AD, 69% with

psoriasis, 52.8% with prurigo nodularis, and many with lichen simplex

chronicus.4,7,8 Studies have shown that children with nocturnal itch-

ing secondary to AD have significantly longer sleep onset latency,

greater sleep fragmentation, poorer sleep efficacy, and greater diffi-

culty waking up for school in the morning.9,10 Similarly, patients with

nocturnal itching secondary to psoriasis are more likely to have diffi-

culty falling asleep, frequent nighttime awakenings, and shorter over-

all sleep duration than their healthy peers.5,7

Sleep disturbance caused by nocturnal itching harms neurocogni-

tive function and has been associated with behavioral problems such

as attention deficit hyperactivity disorder and poor performance in

school.6,11 Studies have also linked impaired sleep secondary to noc-

turnal itching to short stature, obesity, hypertension, and altered

immune function.4,12 Thus, it is critically important to recognize,
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understand, and treat these symptoms in children. There is no con-

sensus on how to best manage nocturnal pruritus in children. Here

in, we review the pathophysiology of nocturnal itching and summa-

rize available treatment options for decreasing nocturnal itching and

improving sleep quality in children with chronic nocturnal pruritus.

2 | PATHOPHYSIOLOGY

Despite the prevalence of nocturnal pruritus in children, its patho-

physiology is poorly understood. Disturbances to children’s central

and peripheral circadian rhythms are believed to cause (in part)

nighttime exacerbations of itching. A study by Schwarz and col-

leagues found that the natural rhythmic secretion of melatonin is

low or absent in most patients with nocturnal itching secondary to

AD, suggesting circadian misalignment.13 There is undoubtedly a

psychological component to nocturnal pruritus as well. Patients with

chronic itching tend to have higher levels of stress and depression,

which are both associated with difficulty sleeping.14,15 It is likely that

poor sleep hygiene also plays a role. A summary of all components

proposed in previous studies to be implicated in the pathophysiology

of nocturnal itching is shown in Figure 1.4,6

3 | MANAGEMENT

In general, treatment of nocturnal itching in children should be direc-

ted at the underlying cause. Conservative, nonpharmacologic mea-

sures can be used in conjunction with topical and systemic

treatments. Studies evaluating the effectiveness of various therapies

in reducing nocturnal itch and improving sleep quality in children are

sparse, but many of the same treatments used to treat chronic pruri-

tus in children are also likely to improve nocturnal itching.

4 | NONPHARMACOLOGIC APPROACHES

4.1 | Nocturnal moisturization

Topical emollients are first-line treatment for chronic pruritus,

regardless of the underlying cause.16 Emollients improve barrier

function, which helps prevent transepidermal water loss in children

experiencing nocturnal itching.17 There are no trials evaluating the

effectiveness of topical emollients in relieving nocturnal pruritus or

improving quality of sleep in children, but their efficacy in treating

chronic pruritus and favorable safety profile make nocturnal moistur-

ization a safe and recommended option for children experiencing

nocturnal pruritus.

4.2 | Wet wrap therapy

Wet wrap therapy (WWT) consists of applying a topical emollient

under wet gauze or wet cotton pajamas at bedtime. WWT helps

maintain skin hydration and suppresses inflammation. As

inflammation dermatoses improve, pruritus tends to decrease.18

WWT has the added benefit of providing a physical barrier to

prevent the child from scratching, although a meta-analysis of six

randomized controlled trials (RCTs) from 2016 demonstrated that

the grade of evidence for WWT relieving pruritic symptoms in

children with AD is low, suggesting that further studies are

F IGURE 1 Pathophysiology of nocturnal itching in children.
Under normal conditions, the suprachiasmatic nucleus regulates
circadian rhythm by stimulating the pineal gland to secrete
melatonin and the adrenal glands to secrete cortisol in a diurnal
fashion. Melatonin then exerts a sedative, antiinflammatory, and
immunomodulary effect, which normally improves skin inflammation
in addition to helping patients fall asleep. The suprachiasmatic
nucleus also regulates the secretion of cortisol by the adrenal glands.
Cortisol levels reach a nadir at night; it is likely that these nighttime
decreases in the antiinflammatory properties of cortisol enhance
systemic inflammation and contribute to nocturnal exacerbations of
itching. The suprachiasmatic nucleus controls peripheral circadian
rhythms, as well. Skin cells express circadian clock genes such as
circadian locomotor output cycles kaput (CLOCK), which regulate
physiologic parameters in the skin. These parameters include
transepidermal water loss (TWEL), skin temperature, skin
permeability, and surface pH. Poor skin barrier function at night,
leading to greater TWEL, is believed to increase pruritic symptoms.
CLOCK genes in the skin are also responsible for the diurnal
secretion of inflammatory cytokines such as interleukin (IL)-6
(disrupts sleep) and IL-31 (exacerbates pruritus), leukocytes, memory
T-cells, and na€ıve T-cells, all of which peak at night. Higher skin
temperature at night secondary to neuropeptide-mediated
vasodilation is also believed to contribute to nocturnal increases in
itching. Psychological factors and poor sleep hygiene have been
implicated in the pathophysiology of nocturnal itching as well

2 | Pediatric
Dermatology

BOOZALIS ET AL.



needed to establish its efficacy in reducing nocturnal itching.19

Wet wrap therapy should be limited to less than 1 week at a

time because of the risk of mild skin infections such as

folliculitus.17

4.3 | Sleep hygiene

Blue light from electronic screens is known to suppress melatonin

secretion, which is already abnormal in children with nocturnal itch-

ing secondary to AD.6 Improving sleep hygiene is cost effective and

poses no risk to the child. Thus, consistent bedtime routines and a

dark sleeping environment devoid of telephones or computer

screens is one measure parents can take to improve sleep quality in

children with nocturnal itching.

4.4 | Psychological interventions

Patients with chronic pruritus are known to have higher levels of

anxiety and depression than their healthy peers. Relaxation tech-

niques such as progressive muscle relaxation and habit-reversal train-

ing have been shown to relieve itching in adults with chronic

pruritus,20 but no studies have evaluated the effects of psychological

interventions on children experiencing chronic nocturnal itching.

Despite the lack of data, these methods are cost effective and safe

and can easily be implemented as adjuvant therapy to other

treatments.

5 | TOPICAL THERAPIES

5.1 | Topical corticosteroids

Cortisol levels tend to drop at night, which may play a role in night-

time exacerbation of pruritic symptoms.6 Although topical glucocorti-

coids exert antiinflammatory rather than antipruritic effects, they

have been shown to improve sleep quality in children with nocturnal

pruritus secondary to AD and in adults with nocturnal itching sec-

ondary to psoriasis.21-23

5.2 | Topical calcineurin inhibitors

Topical calcineurin inhibitors (TCIs; tacrolimus ointment, pime-

crolimus cream) are antiinflammatory agents recommended for chil-

dren with inflammatory dermatoses or chronic scratch lesions.16

Although no studies have evaluated the efficacy of TCIs in relieving

nocturnal itching or improving sleep quality, TCIs provide targeted

relief of inflammation with minimal local or systemic side effects and

are approved for use in children aged 2 years and older.24 The

American Academy of Dermatology recently published guidelines

suggesting that topical calcineurin inhibitors are safe and effective

for off-label use in children younger than 2 and in infants.24 The

most commonly reported side effects of TCIs are stinging and

burning at the application site, which typically resolve after a few

days of use.

6 | SYSTEMIC THERAPIES

6.1 | Antihistamines

First-generation antihistamines (chlorpheniramine, diphenhydramine,

hydroxyzine, promethazine) work by antagonizing H1 receptors and

are commonly used as first-line therapy for the treatment of noc-

turnal pruritus in children,4 but there is insufficient evidence to

support their use as a first-line agent.16 There have been no RCTs

suggesting that first-generation antihistamines lead to any signifi-

cant improvement in pruritic symptoms or quality of sleep in chil-

dren with nocturnal itching,25 and a multicenter, double-blind,

placebo-controlled study of 155 children with AD demonstrated

that chlorpheniramine was no more effective than placebo in

relieving nocturnal itching.26 Short-term, first-generation antihis-

tamines may be useful for their sedative properties, but they

should not replace first-line topical treatments.27 Tolerance can

develop to antihistamines after 4-7 days, diminishing their sedative

effects and limiting their long-term usefulness.28 Furthermore, stud-

ies have shown that sedating antihistamines in school-age children

may harm their performance in school.29 With the exception of

more frequent dosing during severe, acute disease flares, their use

should therefore be limited to nighttime dosing. Future research is

needed to determine the role of antihistamines in treating children

with nocturnal itching.

6.2 | Benzodiazepines

Benzodiazepines have sedating and anxiolytic effects and are

thought to improve quality of sleep in children with nocturnal pru-

ritus by shortening the latency of sleep onset and increasing total

sleep time,4 but no studies have directly evaluated their effective-

ness in reducing nocturnal pruritus or improving the quality of

sleep in children with chronic nocturnal itching. One small study

in adults with AD (n = 10) demonstrated that benzodiazepines did

not significantly decrease nocturnal itching time, suggesting that

these agents may be ineffective in relieving nocturnal itching in

children as well.30 Adverse effects of benzodiazepines include

addiction, tolerance, and rebound worsening of sleep problems if

abruptly discontinued. They also carry a risk of memory problems,

which make them a less favorable option in children.31 Further-

more, benzodiazepines may suppress nocturnal secretion of mela-

tonin, which could further disrupt a child’s natural circadian

rhythm.32 They are not recommended for treatment of chronic

pruritus in children.

6.3 | Melatonin

Melatonin is a hormone that is essential for regulating sleep and the

circadian rhythm. Low melatonin levels are known to be correlated

with disease severity and degree of sleep disturbance in children

with nocturnal itching secondary to AD.33 To our knowledge, only

one study in the literature has demonstrated the effectiveness of
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exogenous melatonin in improving sleep quality in children with noc-

turnal itching. That RCT found that 3 mg of oral melatonin adminis-

tered before bedtime over the course of 4 weeks resulted in a sleep

onset latency that was 21.4 minutes shorter than in those given pla-

cebo,33 although that study demonstrated only sedative and not

antipruritic properties of melatonin, and a sample size of only 24

patients in the treatment group limited it. Furthermore, multiple

studies have found melatonin to be pro-inflammatory in patients

with nocturnal asthma, and thus its use in individuals with AD is

controversial.34,35 Future research is needed to determine the opti-

mal dose, if any, and duration of melatonin treatment for children

with nocturnal pruritus.

6.4 | Antidepressants

6.4.1 | Mirtazapine

Mirtazapine is an atypical antidepressant that works by antagoniz-

ing noradrenergic, serotonergic, and histaminergic receptors. At

low doses (below the threshold for antidepressant activity),

mirtazapine has demonstrated efficacy in relieving nocturnal itching

in adults,36,37 but no studies have evaluated its effectiveness in

reducing nocturnal itching in children. Thus, research is needed to

determine the effectiveness and optimal dosing regimens for chil-

dren with nocturnal itching. Mirtazapine has a better safety profile

than other antidepressants. Weight gain is the most common side

effect.

6.4.2 | Doxepin

Doxepin is a tricyclic antidepressant with antihistaminergic proper-

ties. At low doses (below the threshold for antidepressant activity),

doxepin exerts sedative effects by antagonizing the H1 receptor,

which helps improve sleep quality.4 Although one small study

(n = 12) demonstrated that tricyclic antidepressants improve sleep

onset latency in adults with AD, no improvement in pruritus was

observed.38 Furthermore, no studies have examined the effects of

doxepin on nocturnal pruritus or sleep quality in children. Thus, fur-

ther research is needed to determine the efficacy and dosing regi-

mens of doxepin for children with nocturnal itching. Adverse

reactions to doxepin include anticholinergic effects, such as blurred

vision and dizziness.

6.4.3 | GABAergics

GABAergics (gabapentin and pregabalin) are structural analogs of

gamma-aminobutyric acid (GABA) that improve sleep quality through

their sedative properties. They have been shown to reduce pruritus

secondary to neural hypersensitization, which is commonly seen in

patients with AD,15 but no studies have evaluated their effectiveness

in relieving nocturnal itching or improving sleep quality in children

with nocturnal pruritus. Side effects of gabapentinoids include

fatigue, dizziness, blurred vision, and weight gain.16

6.4.4 | Clonidine

Clonidine is an alpha 2 adrenergic agonist primarily used to treat

hypertension.39 Similar to antihistamines, clonidine is believed to

improve sleep quality through its sedative properties. There has been

one case report describing significant improvement in pruritic symp-

toms and sleep quality in a 6-year-old boy with severe AD after

treatment with oral clonidine 0.005 mg/kg and oral trimeprazine

0.17 mg/kg nightly.39 Common side effects of clonidine include

hypotension, bradycardia, tachycardia, and sedation.

7 | DISCUSSION

Our review found four studies evaluating various treatments for noc-

turnal itching in children that found significant improvement in noc-

turnal itching or sleep quality (Table 1). All four studies examined

only children with AD. We could not find any studies evaluating

treatments to improve nocturnal pruritus or sleep quality in children

with psoriasis, prurigo nodularis, or lichen simplex chronicus, despite

the fact that children with all of these conditions experience noctur-

nal itching. The main reason for this was that most studies evaluat-

ing the effects of therapies on chronic pruritus failed to record

nocturnal itching or sleep quality as an outcome measure.

In general, we suggest that physicians treating children with noc-

turnal pruritus use conservative, nonpharmacologic approaches in

conjunction with topical therapies. Systemic treatments can be

added in a step-wise approach. A therapeutic ladder for the treat-

ment of nocturnal itch in children is shown in Figure 2. The efficacy

of exogenous melatonin has recently been demonstrated in improv-

ing the quality of sleep in patients with nocturnal pruritus and is

generally well tolerated with few side effects. In addition, although

sedating antihistamines are often used clinically for the treatment of

nocturnal pruritus, there is insufficient evidence to support their use

as a first-line agent in children with chronic itching.27 Clinicians

should bear in mind that the behavior of children varies at different

ages, so management should be targeted to the child’s stage of

development.

Our review found that psychological interventions and low-dose

antidepressants such as mirtazapine and doxepin appear to be effec-

tive in relieving nocturnal itching in adults, but their efficacy has not

been evaluated in children. Thus, future research is needed to evalu-

ate their usefulness and optimal dosing regimens in children with

nocturnal pruritus. Furthermore, several preliminary studies have

described the use of biologic agents to relieve atopic pruritus, includ-

ing the monoclonal antibody dupilumab, H4R antagonists, antibodies

against the interleukin-31 receptors, and phosphodiesterase 4 inhibi-

tors. These agents warrant further research but are promising

options in the management of chronic itching.40

Understanding and treating nocturnal itching in children is essen-

tial for preventing adverse behavioral, neurocognitive, and physio-

logic outcomes. Future studies evaluating chronic itching secondary

to AD, psoriasis, prurigo nodularis, or lichen simplex chronicus should
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assess sleep patterns as a crucial parameter of disease control. The

two most common objective methods of measuring sleep distur-

bances in patients with nocturnal itching are actigraphy and labora-

tory-based polysomnography. Actigraphy is the preferred method of

assessing sleep quality in children; it involves using a small, wrist-

worn device to monitor sleep-wake patterns and record nocturnal

awakenings caused by scratching.4,6 Actigraphy can be used in a

child’s home environment, is easy to use, and is relatively cost effec-

tive. Future studies should also work toward elucidating the patho-

physiology of nocturnal pruritus to develop more effective targeted

therapies for children.
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F IGURE 2 Therapeutic ladder for treatment of nocturnal itching
in children. In general, physicians should begin with conservative,
nonpharmacologic approaches in conjunction with topical therapies.
Systemic treatments can be added in a step-wise approach. We
suggest beginning with sleep hygiene education, topical emollients,
and stress reduction, in addition to topical corticosteroids, topical
calcineurin inhibitors, or wet wrap therapy. Oral melatonin and oral
first-generation antihistamines are reserved for treating impaired
sleep in children with nocturnal itching that is refractory to first-line
therapies
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