Chapter 13
Atopic Dermatitis: Managing the Itch

William S. Farmer and Kalyani S. Marathe

Abstract Atopic dermatitis has a substantial impact on sleep, appearance, psychological
well-being, and other qualities of life. The visual appearance of lichenification, cheilitis,
hyperpigmentation, ichthyosis, and erythema can be socially stigmatizing, and treat-
ment of these symptoms is challenging. In managing pruritus in patients, practitioners
should assess and document pruritus through questionnaires at each routine visit.
Initially, practitioners should advise patients to employ non-pharmaceutical treatments
such as emollients with wet wraps, elimination of triggers, changing scratching habits,
and psychological interventions. If these methods of treatment are not successful or if
the disease presentation is severe, pharmacological therapies should be employed. This
chapter describes the therapeutic ladder for pruritus in atopic dermatitis and discusses
each treatment modality in further detail for practitioners to advise their patients.
First-line topical pharmaceutical agents include topical glucocorticoids and topical
calcineurin inhibitors. Second-line topical agents include coal tar, menthol, capsaicin,
or doxepin. After the use of topical agents has been exhausted, primary systemic agents
can be applied. These include sedating antihistamines, non-sedating antihistamines,
oral glucocorticoids, or cyclosporine A. Finally, neuromodulating or immunomodulat-
ing agents can be attempted, including SSRI/SNRIs, TCAs, immunosuppressants, neu-
ral modulators, and opioid receptor modulators. Outside of pharmacological treatments,
phototherapy has been shown to provide a dramatic improvement of pruritus in atopic
dermatitis and can be used at any stage of treatment including as a first-line agent.

Keywords Pruritus  Treatment ¢ Anti-Puritus therapeutic ladder

W.S. Farmer, B.S.
Georgetown University School of Medicine, Washington, DC, USA

K.S. Marathe, M.D., M.P.H. (<)
Department of Dermatology, George Washington University, Washington, DC, USA

Department of Dermatology, Children’s National Medical Center, Washington, DC, USA
e-mail: kalyanimarathe @ gmail.com

© Springer International Publishing AG 2017 161
E.A. Fortson et al. (eds.), Management of Atopic Dermatitis, Advances in
Experimental Medicine and Biology 1027, DOI 10.1007/978-3-319-64804-0_13


mailto:kalyanimarathe@gmail.com

162 W.S. Farmer and K.S. Marathe
13.1 Introduction

Atopic dermatitis is referred to as “the itch that rashes” due to the extensive pruritus
involved in the disease [1]. The disease has a significant impact on major aspects of
quality of life including sleep, appearance, and psychological well-being. Nocturnal
pruritus often hinders sleep which causes anxiety and daytime somnolence. The
visual appearance of lichenification, cheilitis, hyperpigmentation, ichthyosis, and
erythema can be socially stigmatizing. Social isolation and embarrassment can occur
in children as well as adults. The disease impacts care takers, demanding money,
time, and energy. While the pathophysiology of pruritus in atopic dermatitis is
incompletely characterized, some molecular mechanisms are known to play a role,
as demonstrated in Fig. 13.1. These mechanisms include: histamine 1/4 receptors
(H1R, H4R), protease-activated receptor 2 (PAR 2), interleukin 31 receptor (IL31R),
and transient receptor potential cation channel subfamily V member 1 (TRPV1).

13.2 Pathophysiology of Pruritus

Complement and immunoglobulin deposits have been discovered in patients with
atopic dermatitis within the dermal-epidermal junctions [2]. The highest density of
thin, unmyelinated C-fibers that mediate pruritus are located in this same junction
[3, 4]. For this reason, patients may scratch their skin until it bleeds because erosion
of the dermal-epidermal junction is thought to provide relief [5].

Histamine is also thought to play a role in the development of itch. Basophils and
mast cells release histamine which binds to central and peripheral receptors.
Histamine is an autocasoid that has been found to be increased in atopic dermatitis

Fig. 13.1 Proposed Mast Cell TH2 Cell

pathophysiology of H%
A

pruritus in atopic
mu A A

dermatitis with H1/4,
PAR-2, IL31R, and TRPV1
[ ] A
mw IL31
Tryptase
||

Skin Nerve Fibers




13 Atopic Dermatitis: Managing the Itch 163

lesions [5, 6]. The histamine 4 receptor specifically has been shown to play a role in
atopic dermatitis pruritus and is believed to be activated on Th2 cells leading to
IL-31 production [5-9]. Although studies suggest a role of both HIR and H4R in
pruritus, only HIR antagonists are available to treat pruritus [5]. Within the class of
HIR antagonists, efficacy of non-sedating antihistamines has been limited in the
treatment of atopic dermatitis, suggesting the lack of a significant role of peripheral
histamine 1 receptors for atopic dermatitis [9]. In addition to histamine, mast cells
are thought to release tryptase which binds to specific receptors on nociceptive
afferent nerves known as PAR-2 [10]. Atopic dermatitis lesions have been found to
demonstrate enhanced immunostaining for PAR-2. Thus, another proposed media-
tor for atopic dermatitis pruritus is PAR-2.

Several therapies for pruritus in atopic dermatitis utilize transient receptor poten-
tial (TRPV1) ion channels on C fibers which activate pain neurons. These ion chan-
nels respond to heat and cold temperatures, to protons via pH changes, and to
biological mediators such as prostanoids. It is thought that phosphorylation and
desensitization of these ion channels work to counteract pruritus.

13.3 Assessment of Severity of Pruritus

Assessment of the severity of the pruritus is important so that improvement can be
monitored over time. Particular features of the disease are important to characterize:
the severity of the excoriations, distribution of the pruritus, lesion morphology,
presence of alloknesis (itch produced by gentle touch), color, history of skin infec-
tions, presence of urticaria, intensity of the pruritus, duration, frequency, location,
and quality of the pruritus, aggravating and palliative factors, current treatments,
quality of life, degree of disability, coping strategies, and scratch response. Other
medical history components are important as well: patient age, current medications,
presence of diabetes or malignancy, triggers (heat, cold, change in weather, water,
chemicals, haptens). These features allow the practitioner to assess the severity of
the pruritus to help determine what type of treatment would be best suited for the
patient. Symptoms concerning for systemic involvement that should be investigated
include: anemia, cholestasis, immunosuppression, infections, jaundice, presence of
other skin diagnoses, signs of neoplasia, signs of psychiatric disease, and weight
loss [11]. The presence of these factors may be cause for a more comprehensive
workup with blood testing, including: a complete blood count, ferritin, folates, total
iron binding capacity with iron, reticulocyte count, vitamin B12, folic acid, and
liver function tests.

Because pruritus can be subjective, a questionnaire can be used to determine the
severity of the pruritus at each office visit. Table 13.1 lists assessment question top-
ics to document pruritus in patients. The Eppendorf Itch Questionnaire, shown in
Fig. 13.2, is a short survey that rates the severity of the symptoms and assesses the
temporal nature of the pruritus, location of the itch, and palliation [12]. It is helpful
in assessing a patient’s symptoms in a more objective manner.
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Table 13.1 Assessment of
pruritus
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Age of patient

Localization of the pruritus

Aggravating factors

Morphology of the lesions

Color of the lesions

Other medications used

Coping strategy

Palliating factors

Current treatment regiment

Presence of alloknesis

Dimensions of the lesions

Presence of urticaria

Disabilities due to the pruritus

Quality of life

Distribution of the pruritus

Quality of the pruritus

Duration of pruritus Scratch response

Severity of the excoriations

Frequency of pruritus

History of skin infections Triggers of pruritus

Intensity of the pruritus
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Fig. 13.2 Eppendorf Itch Questionnaire used for assessment of pruritus in atopic dermatitis
(Darsow et al. [12])

In certain populations such as children and the elderly, it may not be possible for
the patient to fully communicate the extent of pruritus. In these patients, the physi-
cal exam as well as direct observation of behaviors during the office visit may be
more helpful indicators.
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13.4 Interventions

Identification and elimination of pruritic triggers can improve quality of life in
patients with atopic dermatitis. Patients should be educated on possible triggers so
that they can keep track of potential exposures. Common factors that can induce
pruritus include: animals, cigarette smoke, cosmetics, detergents, dry air, wool
clothing, dust mites, food allergens, humidity, jewelry, long and hot baths/showers,
non-cotton clothing, pollen, polyester, and sweat. Infections including
Staphylococcus aureus, Herpes simplex, Trichophyton species, and Malassezia
(pityrosporum) can also trigger pruritus. Emotional stress has been known to trigger
pruritus as well [13].

Patients should be advised to wear 100% cotton clothing. Silver-based textiles
have been produced for additional clothing options outside of cotton due to their
antiseptic nature, suppressing S. aureus colonization & toxin formation [14].
Patients should bathe regularly with fragrance-free detergents. The patient should
be advised to avoid smoking and second-hand smoke exposure. Ideally, patients
should keep their homes clean and free of dust, mold, and pollen to minimize aller-
gen exposure. Humidifiers and dehumidifiers can be purchased to improve air qual-
ity; however, these should be thoroughly cleaned regularly to prevent microorganism
contamination.

13.5 Non-pharmacological Interventions for Pruritus

Patients can perform certain measures to minimize pruritus and skin damage from
excoriations. These nonpharmacological interventions for pruritus are listed in
Table 13.2. Cutting fingernails and keeping them well-filed can minimize trauma
caused by excoriation. If tolerated, wearing soft cotton gloves at night can be espe-
cially helpful for younger patients. Practitioners should advise skin rubbing and
cooling rather than scratching. Soaking the skin in a cool water bath has been found

Table 13.2 Nonpharmacological

. . . Chinese herbal therapy
interventions for pruritus

Cool water baths

Cutting fingernails

Elimination of triggers
Emollients

Psychological coping strategies

Rubbing & cooling

Tepid water baths

Wearing gloves at night

Wet wraps




166 W.S. Farmer and K.S. Marathe

to reduce pruritus in patients with atopic dermatitis [13]; moreover, tepid baths may
also be helpful to alleviate pruritus. Bathing should be immediately followed by use
of bland emollients such as fragrance-free ointments and humectants.

Wet wraps are a commonly used therapy for controlling active eczema and asso-
ciated pruritus. The practitioner should instruct the patient to apply warm wet cotton
bandages over the lesion and then to apply a dry dressing over top. Not only can this
reduce pruritus, but it can also alleviate erythema and crusting. Covering skin
lesions limit access to the skin preventing further excoriation especially at night.
Emollients can be placed under the wet wraps to reduce symptoms. Topical
medication placement under wet wraps should not be used as first line but can be
used for unresponsive and recalcitrant lesions [13]. An alternative method of wet
wrapping involves the use of generous bland ointments to moisturize the skin, fol-
lowed by the application of petroleum jelly impregnated gauze, then covering with
a dry rolled gauze dressing.

Traditional Chinese herbal therapy has been shown to have some success com-
pared to placebo in reducing pruritus and improving sleep quality when compared to
placebo in randomized controlled trials. Reported adverse effects include: dizziness,
headache, abdominal distention, and nausea. It is thought that herbal remedies may
have an inhibitory role in monocytes expression of CD23 [13]. St John’s wort, lico-
rice, mahonia, hypnotherapy, biofeedback, and massage therapy are other homeo-
pathic therapies used to alleviate pruritus. There is insufficient evidence regarding
published controlled trials on homeopathic remedies in atopic dermatitis [13].

Randomized controlled trials with patients receiving cognitive-behavioral treat-
ment and relaxation therapy after 1 year have shown significantly decreased pruritus
and scratching episodes when compared to standard dermatologic care. Not only do
psychological factors exacerbate pruritus, but the itch-scratch cycle of atopic der-
matitis causes anxiety. Specifically for managing pruritus, studies have demon-
strated that habit reversal therapy alongside topical corticosteroids has shown
significant reductions in scratching when compared with steroids alone [15].
Practitioners should assess and help manage patients’ stress and anxiety at each
appointment in order to prevent exacerbation of pruritus.

13.6 Topical Therapies for Pruritus

Once elimination of triggers, emollients, wet wraps, habit modification, psychologi-
cal support, and other non-pharmacologic therapies have been tried, topical thera-
pies should be initiated. Topical therapies may also be used for extensive lesions
that are unlikely to respond without pharmacotherapy. Due to the risk of side effects,
topical therapies should be tried prior to initiating systemic therapies. The vehicle
of topical therapies should be heavily considered. For acute care, lotions, foams,
and creams can be considered, although when applied to open or excoriated skin,
these can cause burning and pain. For chronic care, ointments and ceramide-
containing creams should be used. Based on the location of the lesion, particular
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Table 13.3 Topical pharmacological interventions for pruritus in atopic dermatitis

Calcineurin Pimecrlimus 1% cream; tacrolimus 0.03, | Transient burning, erythema,
Inhibitors 0.1% ointments pruritus
Capsaicin Start 0.025% cream 4-5x daily, Burning, erythema, pruritus
gradually increase as needed up to 0.1%;
0.006% cream on sensitive skin
Coal tar 20% coal tar + petrolatum (gold tar); Burning, contact dermatitis,
3-5% coal tar + unguentum leniens, folliculitis, irritation,
(cool cream) phototoxicity
Doxepin 5% cream allergic contact dermatitis,
burning, eczema
exacerbation, and pruritus,
somnolence, stinging,
xerostomia
Glucocorticoids Clobetasol proprionate 0.05% lotion; Adrenal suppression, chills,
desonide hydrogel 0.05%; fluticasone infection, skin atrophy
proprionate 0.05% cream;
hydrocortisone 1%; methylprednisolone
aceponate 0.1% cream; prednicarbate
0.25% ointment
Lidocaine 3% cream; 5% patch Erythema, edema,
hypersensitivity
Menthol 1-3% cream increase up to 16% Contact dermatitis
PEA 0.3% cream Burning, erythema, pruritus

vehicles may be more ideal. Foams are an elegant vehicle for hair-bearing sites such
as the scalp [11]. The main topical therapies used for pruritus that will be discussed
are listed in Table 13.3 and include: coal tar, menthol, capsaicin, doxepin, naltrex-
one, PEA, and lidocaine. Topical corticosteroids and calcineurin inhibitors will be
discussed in the chapter on atopic dermatitis management.

13.6.1 Coal Tar

The exact mechanism of coal tar is not understood; however, it has been shown to
have antimicrobial, anti-inflammatory, and antipruritic effects. It comes in a variety
of formulations which are often compounded with glucocorticoids. As an alterna-
tive to glucocorticoids, 20% coal tar can be compounded with petrolatum known as
gold tar or 3-5% coal tar compounded with unguentum leniens can be used, which
is known as cool cream. Three percent menthol is added to reduce odor [16]. There
are few randomized controlled trials on coal tar for patients with atopic dermatitis,
and it remains a second line agent. Reported trials have shown significant improve-
ment with excoriation [13]. The main adverse effects of coal tar include burning,
contact dermatitis, folliculitis, irritation, and phototoxicit [17]. Publications have
shown no increased risk of cancers with topical coal tar [18].
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13.6.2 Menthol

Menthol is a cyclic terpene alcohol antipruritic agent whose mechanism of action is
not understood. It is thought to act on A-delta fibers, k-opioid, and C-fiber TRPMS
channels that are thermally sensitive to cold temperatures [13]. Over the counter
external use is approved up to 16% by the Food and Drug Administration as a cream,
foam, gel, or ointment. Menthol is considered safe with the main adverse effect of
menthol being contact dermatitis. It should be noted that because menthol can cause
increased transepidermal water loss, it should not be substituted for emollient [19].

13.6.3 Capsaicin

Capsaicin is an alkaloid (8-methyl-N-vanillyl-6 nonenamide) made from hot chili
peppers which induces neurogenic inflammation likely by depletion and desensiti-
zation of the transient receptor potential (TRPV1) ion channels C fiber [20]. These
ion channels respond to physical and biological mediators such as heat, cold, pH
changes, and prostanoids to counteract pruritus via activating pain neurons [11].
The stimulation of neuropeptide release that occurs upon applying capsaicin pro-
duces an intense burning sensation for usually half an hour; however, in most cases
these symptoms resolve after 2-3 weeks. Although case-control studies are lacking
and its overall efficacy has been questioned in systematic review for atopic derma-
titis, there have been reports of topical capsaicin ointment in atopic dermatitis
reducing pruritus within 12 days [21]. Adverse effects of capsaicin are burning,
erythema, and pruritus. It is recommended to start at capsaicin 0.025% topical four
to five times daily and gradually increase the dose as needed. The exception to this
is sensitive skin areas such as face, axillae, or groin in which case 0.006% capsaicin
should be used. Lidocaine gel, cream, or patch can be applied 20-60 min prior to
capsaicin application to reduce burning and increase compliance [19].

13.6.4 Doxepin

Topical antihistamines are not considered effective for pruritus associated with
atopic dermatitis; however, clinical trials have found that topical doxepin was the
only anti-histamine with efficacy for chronic pruritus [11]. Doxepin is a tricyclic
antidepressant with anti-adrenergic and anti-serotoninergic properties as well as
potent H1 and H2 blocking properties. Doxepin is a second or third line agent for
atopic dermatitis and is approved by the Food and Drug Administration as a 5%
cream for up to 8 days of treatment for adults [22]. Randomized controlled trials
have shown a significant reduction in pruritus relief after a week of use compared to
a vehicle [23]. Doxepin combined with 2.5% hydrocortisone or with 0.1% triam-
cinolone provided faster and greater pruritus relief than either corticosteroid alone
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[24]. It is relatively safe with a long history of use; adverse effects of doxepin
include allergic contact dermatitis, burning, eczema exacerbation, and pruritus,
somnolence, stinging, and xerostomia [25]. Short duration of therapy limits use.

13.6.5 Topical N-Palmitoylethanolamine (PEA)

PEA (N-palmitoylethanolamine) is a cannabinoid agonist that has been shown to
have analgesic and anti-inflammatory effects likely by downregulating mast cell
degranulation. Activation of the cannabinoid receptor has been found to prevent
pruritus from escalating [11]. PEA 0.3% cream has been found to improve pruritus
and excoriation in patients with moderate atopic dermatitis [26]. One study that
lacked a control group showed a 45% reduction in pruritus based on a visual analog
scale after 6 days, and after 4—6 weeks there was a 60% scale reduction in pruritus.
Due to lack of data, PEA is not commonly used for atopic dermatitis. Adverse
effects include burning, erythema, and pruritus [13].

13.6.6 Lidocaine

Lidocaine is amide local anesthetic, anti-arrhythmic, and sodium channel blocker
also used for the management of neuropathic pain. There are only a few studies
showing topical lidocaine’s effectiveness for pruritus; however, the anti-pruritic
nature of lidocaine has been established in mice [13, 27].

13.6.7 Naltrexone

Some patients with atopic dermatitis have been shown to have biopsies with a decreased
number of p-opiate receptors in the skin. Opioid receptor modulators are more thor-
oughly discussed later in the systemic therapies for pruritus. In one study, topical nal-
trexone was found to have a 29.4% improvement on pruritus and faster time to relief
than placebo [24]; however, naltrexone remains understudied for pruritus. For this rea-
son, naltrexone is not commonly used as a first-line agent for pruritus.

13.7 Phototherapy

Ultraviolet A, ultraviolet A1, broad-band ultraviolet B, narrow-band ultraviolet B,
psoralen ultraviolet light, and excimer 308-nm laser have been found to be effective
in reducing pruritus in patients with atopic dermatitis. It is considered a safe first or
second-line treatment, especially for wide-spread and generalized atopic dermatitis
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and for those who do not tolerate other systemic therapies. Phototherapy is a good
therapy for topical antihistamine and steroid resistant pruritus in pregnant patients.
The exact mechanism of the direct role of ultraviolet therapy on cutaneous cell
release of anti-pruritic mediators is not well understood. Several mechanisms of
action have been proposed including: inhibition of pro-inflammatory mediators
(IL-1 and tumor necrosis factor alpha), inhibition of anti-inflammatory neuropep-
tides release, inhibition of immunoglobulin E binding, reduction of mast cell num-
bers, inhibition of Langerhans cell epidermal migration, reduction of the number of
HLADR+ T cells, and destruction of epidermal cutaneous nerves [11, 13]. Longer
wavelengths of phototherapy penetrate farther into the skin. Ultraviolet A can reach
the superficial to mid-dermis, whereas ultraviolet B remains in the epidermis.
Because neurons associated with pruritus are thought to be at the dermal-epidermal
junction, phototherapy applied deeper than the epidermis is more effective in reduc-
ing pruritus. Patients receiving high-dose ultraviolet A1, which is less commonly
available than ultraviolet B, have been shown to be more effective than topical cor-
ticosteroids on reducing the severity of pruritus in patients with atopic dermatitis
[28]. Combining oral psoralen with ultraviolet light therapy (pUVA) has been found
to relieve all symptoms of pruritus within the first 2 weeks of treatment [29]. Twice
weekly 308 nm laser UVB therapy has been shown to have an 81% reduction from
baseline pruritus scores after 1 month [30]. Moreover, 308 nm laser has shown
equivalence to clobetasol propionate 0.05% ointment for pruritus in atopic dermati-
tis [41]. Narrow-band ultraviolet B has shown success when combined with ste-
roids/antihistamines or cyclosporine [11, 13]. The combination of phototherapy
with crude coal tar is known as Goeckerman therapy, first described by William
Goeckerman in 1925. While most studies have been limited to psoriasis, Goeckerman
therapy is safely used for atopic dermatitis in children and adults, especially those
requiring systemic medication [42].

Adverse effects of phototherapy are based on the depth of the UV ray penetra-
tion. Adverse effects of ultraviolet B include erythema, skin aging, and tanning,
with no or only slightly increased risk of non-melanoma skin cancer. Adverse effects
of psoralen ultraviolet light include erythema, burning, headache, itching, lentigi-
nes, and nausea, with some risk of non-melanoma skin cancer, particularly squa-
mous cell carcinoma. Adverse effects of 308 nm laser include burning, edema,
erythema, hyperpigmentation, pruritus, and vesicles [13].

13.8 Systemic Therapies for Pruritus

Systemic therapies for pruritus should be saved for after topical pharmaceutical
therapies have been attempted due to higher risk of adverse effects. There have been
no randomized controlled trials finding one systemic medication to be safer or more
effective than all the others [11]. The main systemic therapies for pruritus described
here are listed in Table 13.4 and include: glucocorticoids, cyclosporine A, Ketotifen,
antihistamines, opioid receptor modulators, lidocaine, SSRIs, TCAs, and neural
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Table 13.4 Systemic pharmacological interventions for pruritus in atopic dermatitis

Cetirizine 20 mg;
cyproheptadine 4 mg;
hydroxyzine 25 mg;

Anti-muscarinergic effects, sedation,
anti-motion effects, arrhythmia,

Antihistamines diphenhydramine 25-50 mg renal dysfunction
Cyclosporine A 2.5-4 mg/kg/day twice a day Gingival hyperplasia, gout,
headache, hyperlipidemia,
hypertension, hypertrichosis,
paresthesia, renal dysfunction;
rarely infections and malignancies
Doxepin Start at 10 mg at bedtime, Anti-adrenergic, anti-serotoninergic,
increase every third day until the | anti-histaminic, arrhythmia
sedation is not tolerable
Glucocorticoids Beclomethasone; flunisolide Suppression of the hypothalamic-

pituitary adrenal axis

Opioid receptor

Start at naltrexone 25 mg daily,

Cramping, diarrhea, headaches,

modulators increase every 3—7 days nausea, vomiting
SSRIs, SNRIs neural | Fluvoxamine 25-150 mg daily; Appetite loss, insomnia, sexual
modulators mirtazapine 7.5-15 mg daily; dysfunction, weight loss, weight

paroxetine1 0—40 mg daily;

gain

sertraline 75-50 mg daily

modulators. It is important to consider the age of patient, arrhythmia risk, drug inter-
actions, renal function, and sedation when selecting the proper systemic agent [11].

13.8.1 Antihistamines

Histamine is not known to be a chief mediator of pruritus in atopic dermatitis [31].
Large, randomized, controlled studies have not been conducted for the antipruritic
effects of systemic antihistamines in atopic dermatitis; however, they are widely
used as an adjunct therapy [32]. The soporific effect of antihistamines may reduce
scratching during the night, thereby reducing the scratch-itch cycle of atopic derma-
titis [33]. Thus, sedating antihistamines (cyproheptadine, hydroxyzine, diphenhydr-
amine) may be more effective by improving sleep quality [32]. Normal doses of
non-sedating antihistamines are not usually considered useful for the pruritus in
atopic dermatitis unless urticaria or allergic rhinoconjunctivitis are present. Higher
doses of non-sedating antihistamines have shown improvement in pruritus. One
study has found 20 mg of cetirizine used daily for 4 weeks to be more effective than
placebo in reducing pruritus [34]. If systemic anti-histamines are used, it is recom-
mended to start with a higher dose of a non-sedating antihistamine in the daytime
and a sedating antihistamine at night [11]. At higher doses, typically three to four
times greater than recommended dosing for allergic rhinitis, non-sedating antihista-
mines are well tolerated and function as an anti-pruritic agent. For this reason, sys-
temic antihistamines are considered first line of the systemic treatments for adjuvant
treatment before other systemic medications. Systemic antihistamines are not
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recommended without concurrent topical anti-inflammatory and anti-xerotic ther-
apy. Antihistamines should be used with caution in the elderly due to potential for
sedation and anti-cholinergic effects [11].

13.8.2 Glucocorticoids

Glucocorticoids have numerous anti-inflammatory effects including decreasing
edema, inhibiting leukocyte migration, hindering phagocytosis, and blocking T
lymphocyte cytokine release, which are all thought to suppress pruritus in patients
with atopic dermatitis [11, 13]. Randomized controlled trials are limited on sys-
temic glucocorticoid use for atopic dermatitis; however, one randomized controlled
trial has found that 4 weeks of combined nasal and oral beclomethasone showed
significantly decreased pruritus compared to placebo in patients with atopic derma-
titis [34]. Another showed that 2 weeks of flunisolide nasal spray use in children
with severe atopic dermatitis significantly reduced pruritus compared to placebo
[35]. Glucocorticoids should be used with caution due to potential suppression of
the hypothalamic-pituitary adrenal axis and rebound flares after tapering [11].

13.8.3 Cyclosporine A (CyA) & Immunosuppressants

Cyclosporine A binds intracellular cyclophilin receptor causing a decrease in
T-lymphocyte activation and transcription of interleukin 2, which is thought to play
a key role in pruritus [33]. It can be used off-label for the treatment of pruritus in
patients with atopic dermatitis. Patients receiving cyclosporine A show a 55%
reduction in pruritus after 68 weeks. The medication has been shown to be effica-
cious in both adults and children; however, pruritus returned after the medication
was discontinued in 50% of patients [13]. Adverse effects of cyclosporine A are
gingival hyperplasia, gout, headache, hyperlipidemia, hypertension, hypertrichosis,
paresthesias, and renal dysfunction; infection and malignancies are rare [11].

Animal models have shown both tacrolimus and cyclosporine A may be better
antipruritic agents than systemic glucocorticoids [11]. Additional studies have
shown montelukast, mepolizumab, thymopentin, and rIFN-y significantly reduce
pruritus of atopic dermatitis by 12% compared to placebo [23]. The use of other
systemic immunosuppressants including azathioprine, cyclophosphamide, and
mycophenolate mofetil have not been well studied for pruritus in atopic dermatitis.
Case series of the successful use of mycophenolate mofetil as an antipruritic drug
for atopic dermatitis have been reported but without a control group [11]. Moreover,
azathioprine may have potential use for photodermatitis-associated pruritus in
adults and children with severe atopic dermatitis; however, hepatotoxicity and hepa-
titis have been observed with its use [11].
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13.8.4 SSRIs, TCAs, and Neural Modulators

Selective serotonin reuptake inhibitors (SSRIs) block the reuptake of serotonin and
thus increase the concentration of serotonin within the synaptic cleft. The mecha-
nism of action in relation to pruritus is not understood, but SSRIs have been used to
treat the pruritus associated with atopic dermatitis. Effectiveness has been docu-
mented with fluvoxamine, paroxetine, and sertraline for atopic dermatitis [11].
Adpverse effects include appetite loss, insomnia, sexual dysfunction, and weight loss
[11]. Serotonin-norepinephrine reuptake inhibitors (SNRIs) have not been thor-
oughly studied in atopic dermatitis [11].

TCAs block the serotonin transporter and the norepinephrine transporter, increas-
ing the concentration of both serotonin and norepinephrine in the neural cleft. The
difference among TCAs are their effects on adrenergic receptors, calcium channels,
histamine receptors, N-Methyl-D-aspartate receptors, serotonin receptors, and
sodium channels. Doxepin is a tricyclic antidepressant with anti-adrenergic and
anti-serotoninergic properties as well as potent HI and H2 blocking properties.
Low-dose doxepin is used in patients with atopic dermatitis [13]. However, the
effectiveness of doxepin is not predictable. Adult patients should start at 10 mg of
doxepin at bedtime, and then the dose should be gradually titrated upwards until itch
control is achieved or the medication becomes too sedating. Because of their side
effects, oral TCAs should be second or third-line therapy. No large controlled stud-
ies have compared the effects of TCAs, SSRIs or SNRIs [11].

Systemic neural modulators directly interact with nerves to reduce pruritus; how-
ever, their efficacy is not well established and there have been no randomized-controlled
studies. This class of drugs includes amitriptyline, gabapentin, mirtazapine, paroxetine
and pregabalin. These drugs are understudied; however, mirtazapine, paroxetine, and
fluvoxamine have been reported to improve nocturnal pruritus in atopic dermatitis [36,
37]. The role of aprepitant, an anti-emetic which works as an antagonist of Substance
P on neurokinin-1 receptors, has been studied in Sezary syndrome and prurigo nodu-
laris but has not been studied in atopic dermatitis [13].

13.8.5 Opioid Receptor Modulators

Spinal p and & opioid receptors are activated by opioids providing analgesia, but
they also cause or exacerbate pruritus [38]. The p opioid receptor is found in the
epidermis and dermis which can be blocked by opioid receptor modulators such as
naltrexone and nalmefene. Studies with naltrexone and nalmefene for atopic derma-
titis have shown variable results as anti-pruritic agents. Some studies have shown
naltrexone and nalmefene to be superior to placebo in reducing pruritus, however
others have shown no significant difference [13]. It is recommended to start the
patient at a low dose of 10 mg of nalmefene daily or 25 mg of naltrexone daily, and
increase the dose every 3-7 days to minimize adverse effects. Typical adverse
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effects are cramping, diarrhea, headaches, nausea, and vomiting which are dose
dependent and usually limited to the first 2 weeks of treatment [39]. Opioid receptor
modulators should be considered second or third line agents due to mixed results
and potential for tachyphylaxis. Kappa opioid receptor agonists such as butorphanol
and nalfurafine (TRK-820) are thought to have the potential to be anti-pruritic
agents but have not yet been formally investigated for atopic dermatitis [11, 13].

13.9 Immunosuppressants

Dupilumab is a fully human monoclonal antibody which binds to the IL-4x receptor
subunit, thereby inhibiting IL-4 and IL-13 signaling which are two primary cyto-
kines necessary for Th2 response. In recent studies, the drug’s deployment resulted
in significant improvement in pruritus and visible disease state and is undergoing
further testing in pediatric and adult patients for FDA approval. Using a Numerical
Rating Scale, patients in one study on dupilumab monotherapy reported a
statistically-significant 56% reduction in pruritus as compared to a 15% reduction
seen in placebo at 12 weeks. Another study showed similar results with dupilumab
monotherapy: a 53% reduction in pruritus on a Numerical Rating Scale versus 8%
reduction for placebo at 12 weeks [40].

The use of other immunosuppressants as therapeutic agents including tested thy-
mopentin, montelukast, mepolizumab, and rIFN-y, significantly reduced the pruri-
tus of AD by 12% in patients compared to placebo [23]. Tumor necrosis factor alpha
antagonists, immunoglobulin E (omalizumab) receptor antagonists, interleukin 5
(mepolizumab) and CD20 (rituximab) antagonists have not demonstrated efficacy
in atopic dermatitis [13]. Ketotifen is a mast cell stabilizer that has not shown to
efficacy in treating pruritus in atopic dermatitis [11].

13.10 Summary of Recommendations for Anti-Pruritus
Therapeutic Ladder

Pruritus has a significant impact on the quality of life in patients with atopic derma-
titis. It is important that practitioners assess and record pruritus through question-
naires such as the Eppendorf Itch Questionnaire at each routine visit. Patients should
employ non-pharmaceutical treatments such as emollients with wet wraps, elimina-
tion of triggers, changing scratching habits, and psychological interventions. If
these methods of treatment are not successful or if the disease presentation is severe,
patients should be treated based on the therapeutic ladder for treatment of pruritus
shown in Fig. 13.3. First-line topical pharmaceutical agents should be prescribed,
namely topical glucocorticoids and topical calcineurin inhibitors. Second-line topi-
cal agents can be used including coal tar, menthol, capsaicin, or doxepin. After the
use of topical agents has been exhausted, primary systemic agents can be applied,
such as sedating antihistamines, non-sedating antihistamines, oral glucocorticoids,
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Fig. 13.3 Therapeutic ladder for treatment of pruritus in atopic dermatitis

or cyclosporine A. If primary systemic agents are found to be ineffective, neuro-
modulating or immunomodulating agents can be used, including SSRI/SNRIs,
TCAs, immunosuppressants, neural modulators, and opioid receptor modulators.
Phototherapy has been shown to provide a dramatic improvement of pruritus in
atopic dermatitis and can be used at any stage of treatment including as a first-line
agent. Other agents include topical naltrexone, topical PEA, topical lidocaine, sys-
temic Kappa opioid agonists, and immunosuppressants.
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