CLINICAL REVIEW

Prurigo Nodularis Mechanisms and
Current Management Options

Taylor A. Brown, BS; Amor Khachemoune, MD

PRACTICE POINTS

. Clinically, prurigo nodularis can mimic an array of
dermatologic skin conditions and may be diagnosed
more frequently in patients with comorbidities.

- Dupilumab is the first and only treatment for prurigo
nodularis approved by the US Food and Drug
Administration; however, many topical treatments are
currently used as first-line therapies.

Prurigo nodularis (PN) manifests with highly pruritic lesions that
negatively impact patient quality of life. Due to the variability in
manifestation, hypertrophic lichen planus, pemphigoid nodularis,
and neurotic excoriations tend to mimic PN. The pathophysiology of
PN is believed to be due to interactions in the neural and immune
pathways causing the release of proinflammatory and pruritogenic
cytokines. Dermatologic and systemic conditions, including atopic
dermatitis and chronic kidney disease, accompany PN diagnoses.
Patients with moderate to severe or recalcitrant PN may benefit
from dupilumab, the first medication approved by the US Food and
Drug Administration (FDA) to treat PN. Here, we provide an updated
review of PN with a focus on its pathophysiology, histologic findings,
and current treatment options.

rurigo nodularis (PN)(also called chronic nodular
prurigo, prurigo nodularis of Hyde, or picker’s
nodules) was first characterized by James Hyde in
1909."* Prurigo nodularis manifests with symmetrical,

intensely pruritic, eroded, or hyperkeratotic nodules or
papules on the extremities and trunk.">** Studies have
shown that individuals with PN experience pruritus,
sleep loss, decreased social functioning from the appear-
ance of the nodules, and a higher incidence of anxiety
and depression, causing a negative impact on their qual-
ity of life.*® In addition, the manifestation of PN has
been linked to neurologic and psychiatric disorders;
however, PN also can be idiopathic and manifest without
underlying illnesses.>*”

Prurigo nodularis has been associated with other
dermatologic conditions such as atopic dermatitis (up to
50%), lichen planus, keratoacanthomas (KAs), and bul-
lous pemphigoid.”” It also has been linked to systemic
diseases in 38% to 50% of cases, including chronic kidney
disease, liver disease, type 2 diabetes mellitus, malignan-
cies (hematopoietic, liver, and skin), and HIV infection.®#'

The pathophysiology of PN is highly complex and
has yet to be fully elucidated. It is thought to be due to
dysregulation and interaction of the increase in neural
and immunologic responses of proinflammatory and
pruritogenic cytokines.*!! Treatments aim to break the
itch-scratch cycle that perpetuates this disorder; however,
this proves difficult, as PN is associated with a higher itch
intensity than atopic dermatitis and psoriasis."’ Therefore,
most patients attempt multiple forms of treatment for PN,
ranging from topical therapies, oral immunosuppressants,
and phototherapy to the newest and only medication
approved by the US Food and Drug Administration for
the treatment of PN—dupilumab.”"" Herein, we provide
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PRURIGO NODULARIS

an updated review of PN with a focus on its epidemiol-
ogy, histopathology and pathophysiology, comorbidities,
clinical presentation, differential diagnosis, and current
treatment options.

Epidemiology

There are few studies on the epidemiology of PN; how-
ever, middle-aged populations with underlying dermato-
logic or psychiatric disorders tend to be impacted most
frequently.'¥ In 2016, it was estimated that almost
88,000 individuals had PN in the United States, with
the majority being female; however, this estimate only
took into account those aged 18 to 64 years and utilized
data from IBM MarketScan Commercial Claims and
Encounters Database (IBM Watson Health) from October
2015 to December 2016."* More recently, a retrospec-
tive database analysis estimated the prevalence of PN
in the United States to be anywhere from 36.7 to 43.9
cases per 100,000 individuals. However, this retrospective
review utilized the Infernational Classification of Diseases,
Tenth Revision code; PN has 2 codes associated with the
diagnosis, and the coding accuracy is unknown." Sutaria
et al' looked at racial disparities in patients with PN
utilizing data from TriNetX and found that patients who
received a diagnosis of PN were more likely to be women,
non-Hispanic, and Black compared with control patients.
However, these estimates are restricted to the health care
organizations within this database.

In 2018, Poland reported an annual prevalence of 6.52
cases per 100,000 individuals,'” while England reported
a yearly prevalence of 3.27 cases per 100,000 individu-
als.”® Both countries reported most cases were female.
However, these studies are not without limitations. Poland
only uses the primary diagnosis code for medical billing to
simplify clinical coding, thus underestimating the actual
prevalence; furthermore, clinical codes more often than
not are assigned by someone other than the diagnosing
physician, leaving room for error.'” In addition, England’s
PN estimate utilized diagnosis data from primary care
and inpatient datasets, leaving out outpatient datasets
in which patients with PN may have been referred and
obtained the diagnosis, potentially underestimating the
prevalence in this population.'®

In contrast, Korea estimated the annual preva-
lence of PN to be 4.82 cases per 1000 dermatology
outpatients, with the majority being men, based on
results from a cross-sectional study among outpatients
from the Catholic Medical Center. Although this is the
largest health organization in Korea, the scope of this
study is limited and lacks data from other medical centers
in Korea.”

Histopathology and Pathophysiology

Almost all cells in the skin are involved in PN: keratino-
cytes, mast cells, dendritic cells, endothelial cells, lym-
phocytes, eosinophils, collagen fibers, and nerve fibers.'"*
Classically, PN manifests as a dome-shaped lesion with
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hyperkeratosis, hypergranulosis, and psoriasiform epider-
mal hyperplasia with increased thickness of the papillary
dermis consisting of coarse collagen with compact inter-
stitial and circumvascular infiltration as well as increased
lymphocytes and histocytes in the superficial dermis
(Figure 1).* Hyperkeratosis is thought to be due to either
the alteration of keratinocyte structures from scratching or
keratinocyte abnormalities triggering PN.*' However, the
increase in keratinocytes, which secrete nerve growth fac-
tor, allows for neuronal hyperplasia within the dermis.”
Nerve growth factor can stimulate keratinocyte prolifera-
tion® in addition to the upregulation of substance P (SP),
a tachykinin that triggers vascular dilation and pruritus
in the skin.* The density of SP nerve fibers in the dermis
increases in PN, causing proinflammatory effects, upregu-
lating the immune response to promote endothelial
hyperplasia and increased vascularization.” The increase
in these fibers may lead to pruritus associated with PN.>*

Many inflammatory cytokines and mediators also
have been implicated in PN. Increased messenger RNA
expression of IL-4, IL-17, IL-22, and IL-31 has been
described in PN lesions.*>?” Furthermore, studies also have
reported increased helper T cell (T};2) cytokines, including
IL-4,1L-5, IL-10, and IL-13, in the dermis of PN lesions in
patients without a history of atopy.>* These pruritogenic
cytokines in conjunction with the SP fibers may create
an intractable itch for those with PN. The interaction and

FIGURE 1. A and B, Histopathology of prurigo nodularis lesions
reveals hyperkeratosis, hypergranulosis, and psoriasiform hyperplasia
with increased thickness of the papillary dermis and a superficial
perivascular lymphohistiocytic infiltrate (H&E, original magnifications
X2 and X10).
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culmination of the neural and immune responses make
PN a complex condition to treat with the multifactorial
interaction of systems.

Comorbidities

Prurigo nodularis has been associated with a wide array
of comorbidities; however, the direction of the relation-
ship between PN and these conditions makes it difficult
to discern if PN is a primary or secondary condition.”
Prurigo nodularis commonly has been connected to
other inflammatory dermatoses, with a link to atopic
dermatitis being the strongest.>* However, PN also has
been linked to other pruritic inflammatory cutaneous dis-
orders, including psoriasis, cutaneous T-cell lymphoma,
lichen planus, and dermatitis herpetiformis.'**

Huang et al** found an increased likelihood of psy-
chiatric illnesses in patients with PN, including eating
disorders, nonsuicidal self-injury disorder, attention-
deficit/hyperactivity disorder, schizophrenia, mood disor-
ders, anxiety, and substance abuse disorders. Treatments
directed at the neural aspect of PN have included selec-
tive serotonin reuptake inhibitors (SSRIs), which also are
utilized to treat these mental health disorders.

Furthermore, systemic diseases also have been found
to be associated with PN, including hypertension, type
2 diabetes mellitus, chronic kidney disease, heart fail-
ure, cerebrovascular disease, coronary heart disease,
and chronic obstructive pulmonary disease.'* The rela-
tionship between PN and systemic conditions may be
due to increased systemic inflammation and dysregula-
tion of neural and metabolic functions implicated in
these conditions from increased pruritic manifesta-
tions.?* However, studies also have connected PN to
infectious conditions such as HIV. One study found that
patients with PN had 2.68 higher odds of infection with
HIV compared to age- and sex-matched controls.™ It is
unknown if these conditions contributed to the develop-
ment of PN or PN contributed to the development of
these disorders.

Clinical Presentations

Prurigo nodularis is a chronic inflammatory skin disease
that typically manifests with multiple severely pruritic,
dome-shaped, firm, hyperpigmented papulonodules with
central scale or crust, often with erosion, due to chronic
repetitive scratching and picking secondary to pruritic
systemic or dermatologic diseases or psychological dis-
orders (Figure 2).'24831 Most often, diagnosis of PN is
based on history and physical examination of the lesion;
however, biopsies may be performed. These nodules com-
monly manifest with ulceration distributed symmetrically
on extensor extremities in easy-to-reach places, sparing
the mid back (called the butterfly sign).® Lesions—either
a few or hundreds—can range from a few millimeters to
2 to 3 cm.®*? The lesions differ in appearance depending
on the pigment in the patient’s skin. In patients with
darker skin tones, hyperpigmented or hypopigmented
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papulonodules are not uncommon, while those with
fairer skin tones tend to present with erythema.*!

Differential Diagnosis

Because of the variation in manifestation of PN, these
lesions may resemble other cutaneous conditions. If
the lesions are hyperkeratotic, they can mimic hyper-
trophic lichen planus, which mainfests with hyperkera-
totic plaques or nodules on the lower extremities.*® In

FIGURE 2. Prurigo nodularis lesions. A, Dome-shaped nodules with
central ulceration on the right side of the trunk. B, Centrally ulcerated
papulonodules distributed symmetrically on the chest. C, Dome-
shaped papulonodule with ulceration on the neck.
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addition, the histopathology of lichen planus resem-
bles the appearance of PN, with epidermal hyperplasia,
hypergranulosis, hyperkeratosis, and increased fibroblasts
and capillaries.®*

Pemphigoid nodularis is a rare subtype of bullous
pemphigoid that exhibits characteristics of PN with pru-
ritic plaques and erosions.**** The patient population for
pemphigoid nodularis tends to be aged 50 to 60 years,
and females are affected more frequently than males.
However, pemphigoid nodularis may manifest with blis-
tering and large plaques, which are not seen commonly
with PN.* On histopathology, pemphigoid nodularis
deposits IgG and C3 on the basement membrane and has
subepidermal clefting, unlike PN.”#

Actinic prurigo manifests with pruritic papules or
nodules post-UV exposure to unprotected skin.®?** This
rare condition usually manifests with cheilitis and con-
junctivitis. Unlike PN, which commonly affects elderly
populations, actinic prurigo typically is found in young
females.®>** Cytologic examination shows hyperkeratosis,
spongiosis, and acanthosis of the epidermis with lympho-
cytic perivascular infiltration of the dermis.*

Neurotic excoriations also tend to mimic PN with
raised excoriated lesions; however, this disorder is due to
neurotic picking of the skin without associated pruritus or
true hyperkeratosis.®*** Histopathology shows epidermal
crusting with inflammation of the upper dermis.®

Infiltrative cutaneous squamous cell carcinoma (SCC)
may imitate PN in appearance. It manifests as ten-
der, ulcerated, scaly plaques or nodules. Histopathology
shows cytologic atypia with an infiltrative architectural
pattern and presence of collections of compact keratin
and parakeratin (called keratin pearls).

Keratoacanthomas can resemble PN lesions. They
usually manifest as nodules measuring 1 to 2 cm in diam-
eter and 0.5 cm thick, resembling crateriform tumors.®
On histopathology, KAs can resemble SCCs; however,
KAs tend to manifest more frequently with a keratin-filled
crater with a ground-glass appearance.®

Inverted follicular keratosis commonly manifests on
the face in elderly men as a single, flesh-colored, verru-
cous papule that may resemble PN. However, cytology of
inverted follicular keratosis is characterized by prolifera-
tion and squamous eddies.’” Consideration of the histo-
logic findings and clinical appearance are important to
differentiate between PN and cutaneous SCC.

Pseudoepitheliomatous hyperplasia is a benign con-
dition that manifests as a plaque or nodule with crust,
scale, or ulceration. Histologically, this condition presents
with hyperplastic proliferation of the epidermis and
adnexal epithelium.* The clinical and histologic appear-
ance can mimic PN and other cutaneous eruptions with
epidermal hyperplasia.

In clinical cases that are resistant to treatment, biopsy
is the best approach to diagnose the lesion. Due to
similarities in physical appearance and super-
ficial histologic presentation of PN, KAs from SCC,
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hypertrophiclichenplanus,and otherhyperkeratoticlesions,
the biopsy should be taken at the base of the lesion to
sample deeper layers of skin to differentiate these derma-
tologic disorders.

Management

Current treatments for PN yield varied results. Many
patients with moderate to severe PN attempt mul-
tiple therapies before seeing improvement.* Treatments
include topical, oral, and injectable medications and are
either directed at the neural or immune components of
PN due to the interplay between increased nerve fibers in
the lesions (neural axis) as well as increases in cytokines
and other immunologic mediators (immune axis) of this
condition. However, the FDA recently approved the first
treatment for PN—dupilumab—which is an injectable
IL-4 receptor antagonist directed at the immunologic
interactions affiliated with PN.

Immune-Mediated Topical Therapies—Immunologic top-
ical therapies include corticosteroids, calcipotriol, and
calcineurin inhibitors. Studies that have analyzed these
treatments are limited to case reports and small intraindi-
vidual and randomized controlled trials (Table 1). Topical
therapies usually are first-line agents for most patients.
Adverse effects include transient irritation of the skin.*443

Cryotherapy is another topical and immunologic ther-
apy for those with PN; however, this treatment is more
appropriate for patients with fewer lesions due to the pain
that accompanies lesions treated with liquid nitrogen. In
addition, this therapy can cause dyspigmentation of the
skin in the treated areas.*!

Similar to cryotherapy, intralesional corticosteroid
injections are appropriate for patients with few PN
lesions. A recent report described intralesional corticoste-
roid injections of 2.5 mg/mL for a PN nodule with high
efficacy.***” This treatment has not undergone trials, but
success with this modality has been documented, with
adverse effects including hyperpigmentation or hypopig-
mentation in the treated area and transient pain.*

Neural-Mediated Topical Therapies—Neural topical
therapies include capsaicin and neurokinin-1 recep-
tor antagonists, aprepitant®® and serlopitant. These
treatment studies are limited to small open-label and
randomized controlled trials. Adverse effects of these
treatments include transient cutaneous pain at the site
of topical administration. In addition, neural-mediated
topical therapies have shown either limited improve-
ments from baseline or return of symptoms after treat-
ment cessation.***?

Supplements—N-acetyl cysteine is an over-the-counter
supplement that has been reported to improve symptoms
in patients with skin-picking disorders.*® The mechanism
of action includes antioxidant effects such as decreasing
reactive oxygen species, decreasing inflammatory mark-
ers, regulating neurotransmitters, and inhibiting hyper-
keratosis.”” N-acetyl cysteine has been poorly studied
for its application in PN. A small study of 3 patients with
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TABLE 1. Topical Neural- and Immune-Targeted Therapies for Prurigo Nodularis

No. of
Reference (year) Study design Intervention patients = Outcome
Immunologic therapies
Siepmann et al*® Single-center, Hydrocortisone 1% vs 30 Significant reduction in pruritus with
(2013) double-blind, within-  pimecrolimus cream BID both treatments (P<.001); no difference
participant, right- for 57 d between treatment groups
left, randomized,
controlled
phase 2 trial
Saraceno et al*® Controlled trial, left- Occlusive dressing with 12 Increased reduction in pruritus with use of
(2010) right comparison betamethasone valerate betamethasone dressing vs side treated
0.1% applied QD for with an emollient; 63% (7/11) of patients
24 h per dressing for showed a flattening and regression in PN
4 wk vs side treated with lesions
emollient
Wong and Goh*° Randomized Calcipotriol 10 Reduction in total number of PN nodules
(2000) controlled trial, left- ointment 0.005% vs treated with calcipotriol within 2 wk;
right comparison betamethasone valerate improvement seen with betamethasone
ointment 0.1% BID at wk 8
for 8 wk
Waldinger et al*! Case report Blistering cryotherapy, 1 Formation of a smooth macule with
(1984) 2-4 freeze-thaw cycles extended pruritic relief
Neural therapies
Stander et al*? Uncontrolled, Capsaicin 0.025%-0.3% 33 Elimination of pruritus within 12 d;
(2001) open-label trial 4-6 times daily however, 48% (16/33) of patients had
pruritus return after application cessation;
AEs: burning sensation, erythema, and
increased itch only during the first 3-5 d
Ohanyan et al*® Single-center, Aprepitant gel 1% BID 19 No significant difference found between
(2018) randomized, for 28 d placebo and aprepitant groups; AE:
placebo-controlled, administration-site pain
double-blind, left-
right comparison
Both neural and immunologic therapies
Tamagawa- Case series Narrowband UVB 10 Improvement in eruption of nodules,
Mineoka et al*t starting at 0.4 J/cm? and decrease in excoriations, regression of
(2007) increasing by 0.1 J/cm? erythema and size; 1 patient relapsed
per treatment after 1y
Hammes et al*® Randomized Bath PUVA alone (16-28 22 Both therapies showed improvement in
(2011) controlled trial sessions with 4 sessions/ eruption of PN; with PUVA alone, 55%
wk) vs UVB 308-nm (6/11) of patients had complete clearance
excimer light and PUVA and 45% (5/11) had partial remission;
(7—14 sessions with with combination therapy, 64% (7/11) had
2 sessions/wk) complete clearance, 27% (3/11) partial

remission, and 9% (1/11) dropped out

Abbreviations: AE, adverse effect; BID, twice daily; PN, prurigo nodularis; PUVA, psoralen plus UV; QD, once daily.
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TABLE 2. Oral and Injectable Neural- and Immune-Targeted Therapies for
Prurigo Nodularis

No. of
Reference (year) Study design Intervention patients Outcome
Immune-mediated oral therapies
Klejtman et al®? Retrospective Methotrexate 39 Response rate of 89% (32/26) at 3 mo
(2018) multicenter study 5-25 mg/wk with 44% (16/36) in remission, 91% (29/32)
response at 6 mo with 56% (18/32) in
remission, and 89% (25/28) response at
1y with 57% (16/28) in remission; AEs:
transaminase elevation, anemia, and
nausea
Wiznia et al*® Single-institution Cyclosporine, 8 75% (6/8) of patients had complete
(2018) retrospective chart average dose of remission; average improvement
review 3.1 mg/kg (decreased pruritus, resolution of
existing lesions, fewer new lesions)
time was 3 wk; 50% (4/8) of patients
experienced AEs: migraine, nausea,
hypertension, KA, dizziness, blurry vision,
hypercholesterolemia, and folliculitis
Neural-mediated oral therapies
Yagami et al** Phase 3 open-label, Bilastine 24 Approximately 15% of patients saw a
(2017) single-arm, multicenter 20 mg (oral) once marked improvement after 12 wk, and 45%
study per morning of patients saw a marked improvement
with topical after 1 y; however, concomitant use of
corticosteroids topical steroids was allowed
Mazza et al*® Uncontrolled open- Pregabalin 35 76% (23/35) of patients showed complete
(2013) label study 75 mg/d for 3 mo response after 3 mo of treatment; 91%
(21/23) patients showed a response with
pregabalin continued maintenance dose
(50 mg/d) at the time of the last follow-up
(24 mo); AEs: sedation, dizziness, and
headache
Stander et al*®® Double-blind, Serlopitant 5 mg/d 64 of 127 Significant improvement in lesions and
(2019) placebo-controlled (oral) for 8 wk receiving pruritus at wk 4 (P=.02) and wk 8 (P<.001);
study serlopitant vs  AEs: nasopharyngitis, diarrhea, and fatigue
placebo
\lyne Therapeutics Randomized, double-  Serlopitant 5 mg/d 142 of 285 on  No statistically significant reduction in
(ClinicalTrials. blind, placebo- (oral) for 10 wk serlopitant vs  pruritus between groups
gov identifier controlled phase 2 trial placebo
NCT03546816)%"
Tsianakas et al*® Multicenter, Aprepitant 58 No significant difference between placebo
(2019) randomized, double- 80 mg/d (oral) and aprepitant treatment
blind, placebo- for 4 wk
controlled, crossover
phase 2 trial
Metze et al®® Open-label clinical trial  Naltrexone 17 53% (9/17) of patients reported a decrease
(1999) 50 mg/d in pruritus, allowing healing; AEs: fatigue,
nausea, and dizziness
CONTINUED
E48 | CUTIS® WWW.MDEDGE. COM/DERMATOLOGY

Copyright Cutis 2024. No part of this publication may be reproduced, stored, or transmitted without the prior written permission of the Publisher.



TABLE 2. (continued)

PRURIGO NODULARIS

No. of
Reference (year) Study design Intervention patients Outcome
Neural-mediated oral therapies (continued)
Weisshaar et al® Phase 2 multicenter, Nalbuphine 62 44% (8/18) of patients receiving 162 mg
(2022) randomized, double- (81 mg BID or BID and 27% (6/22) of patients receiving
blind, placebo- 162 mg BID) or 81 mg BID showed >30% reduction in
controlled trial with placebo Worst Itch Numeric Rating Scale at
open-label 50-wk wk 10 vs 36% (8/22) receiving placebo;
extension phase AEs: nausea, dizziness, and fatigue
Stander et al®’ Open-label, 2-arm, Paroxetine 10 50 28% (14/50) of patients showed complete
(2009) prospective, proof-of-  to 60 mg/d vs lesion healing, and 34% (17/50) showed
concept study fluvoxamine 50 to partial lesion healing (treatment with which

150 mg/d SSRI not specified); AEs: CNS, Gl, and
cardiovascular symptoms

Zalaudek et al® Open, uncontrolled Amitriptyline 60 mg 17 82% (14/17) of patients responded to

(2006) pilot study for 3 wk, 30 mg for treatment, with disease recurring in 5
2 wk, 10 mg for patients within 7 mo; AE: decreased
1 wk daytime concentration

Andersen and Fogh®  Retrospective Thalidomide, 42 Improvement seen in 74% (31/42) of

(2011) case review average dosing of patients, with clearance in 1 patient;

100 mg/d 60% (25/42) of patients experienced
peripheral neuropathy; AEs: sedation, rash,
constipation, and dizziness

Immune-mediated injectable therapies

Stander et al* Randomized, double-  Nemolizumab 34 of 70 At wk 4, peak pruritus score on the

(2020) blind phase 2 trial 0.5 mg/kg receiving numerical rating scale was reduced by
subcutaneously nemolizumab 4.5 points (53%) compared with placebo,
at baseline, wk 4, vs placebo whose score decreased by 1.7 points;

and wk 8 AEs in 68% (23/34) of patients; AEs:

Gl (21% [7/34]), skin or subcutaneous
tissue event (29% [10/34] vs 33% [12/26]
in placebo), worsening pruritus (6% [2/36]),
infection or infestation (29% [10/34] vs 33%
[12/26] in placebo)
Yosipovitch et al®® Phase 3 randomized,  Dupilumab 78 of 160 37% (29/78) of patients experienced
double-blinded, 600 mg loading receiving decreased itch at wk 12; 58% (45/78)
placebo-controlled dose followed by dupilumab vs  experienced an itch reduction at wk 24
clinical trial 300 mg every 2 wk placebo vs placebo (22% [18/82] and 20% [16/82]

subcutaneously at wk 12 and 24, respectively); 45% (35/78)

injected for 24 wk of patients were clear/almost clear at wk 24
vs placebo (16%)(13/82)

Phase 3 randomized,  Dupilumab 75 of 151 At 24 wk, >3 times as many patients
double-blinded, 600 mg loading receiving (45/75 [60%)]) experienced a decrease in
placebo-controlled dose followed by dupilumab vs itch from baseline vs placebo (14/76 [18%));
clinical trial 300 mg every 2 wk placebo nearly 3 times as many patients (48%

subcutaneously
injected for 24 wk

[36/75]) were clear/almost clear vs placebo
(18% [14/76))

Abbreviations: AE, adverse effect; BID, twice daily; CNS, central nervous system; Gl, gastrointestinal; KA, keratoacanthoma; SSRI, selective
serotonin reuptake inhibitor.
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subacute PN receiving 1200 mg of oral N-acetyl cysteine
reported varying levels of improvement in skin appear-
ance and reduction in skin picking.*

Phototherapy—TPhototherapy, a typical first- or second-
line treatment modality for PN, targets both the neural-
and immune-mediated aspects associated with pruritus
in PN (Table 1).5" UV light can penetrate through the
epidermal layer of the skin and reach the keratinocytes,
which play a role in the immune-related response of PN.
In addition, the cutaneous sensory nerves are located in
the upper dermal layer, from which nerve fibers grow and
penetrate into the epidermis, thereby interacting with the
keratinocytes where pruritic signals are transmitted from
the periphery up to the brain.'

Studies analyzing the effects of phototherapy on
PN are limited to case series and a small randomized
controlled trial. However, this trial has shown improve-
ments in pruritus in the participants. Adverse effects
include transient burning and erythema at the treated
sites.

Immune-Mediated Oral Therapies—Immunologic-
targeted oral therapies include bilastine, methotrexate,
and cyclosporine (Table 2).5*% Bilastine efficacy was ana-
lyzed in a small phase 3, open-label, multicenter study
in Japan; however, patients were allowed to use topical
steroids in conjunction with the oral antihistamine.™
Methotrexate and cyclosporine are immunosuppressive
medications and were analyzed in small retrospective
studies. Both treatments yielded notable relief for patients;
however, 38.5% (15/39) of patients receiving methotrexate
experienced adverse events, and 50.0% (4/8) experienced
adverse events with cyclosporine.®>

Neural-Mediated Oral Therapies—Neural-targeted oral
therapies include pregabalin, serlopitant, aprepitant, nal-
trexone, nalbuphine, SSRIs (paroxetine and fluvoxamine),
amitriptyline, and thalidomide. The research on these
treatments ranges from case reviews to randomized con-
trolled trials and open-label trials (Table 2).%5¢

Thalidomide was studied in a small retrospective case
review that showed notable improvement in PN. Dosages
of thalidomide varied, but on average the dose was
100 mg/d. However, greater than 50% of patients experi-
enced at least 1 adverse effect with this treatment.®®

A study performed in Italy showed promising results
for patients treated with pregabalin, with 70.0% (21/30)
continuing to take pregabalin for almost 2 years follow-
ing completion of the initial 3-month trial.® Naltrexone
decreased pruritus in more than half of patients (9/17).%
Amitriptyline yielded improvements in patients with
PN; however, disease recurred in 5 patients (29%) after
7 months.”” A study performed in Germany reported
promising results for paroxetine and fluvoxamine; how-
ever, some patients enrolled in the study had some form
of psychiatric disorder.®*

Serlopitant, aprepitant, and nalbuphine were stud-
ied in randomized controlled trials. The serlopitant
trials were the largest of the neurally mediated oral
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medication studies; one showed substantial improve-
ment in patients with PN,* while the most recent trial
did not show significant improvement (ClinicalTrials.gov
identifier NCT03546816).”” On the other hand, aprepitant
showed no major difference between the experimental
and placebo groups.® Nalbuphine 162 mg twice daily
showed greater improvement in PN than nalbuphine
81 mg twice daily.®

Immune-Mediated Injectable Therapies—Immune-
targeted injectables include nemolizumab and dupilumab
(Table 2). Nemolizumab is an IL-31 antagonist that has
been studied in a small randomized controlled trial that
showed great success in decreasing pruritus associated
with PN.®* IL-31 has been implicated in PN, and inhi-
bition of the IL-31 receptor has been shown to disrupt
the itch-scratch cycle of PN. Dupilumab is a monoclonal
antibody against the IL-4 and IL-13 receptors, and it is
the only FDA-approved treatment for PN.® Blockage of
these protein receptors decreases type 2 inflammation
and chronic pruritus.®®” Dupilumab is FDA approved
for the treatment of atopic dermatitis and recently was
approved for adults with PN. Dupilumab acts to block the
shared o-subunit of the pruritogenic cytokines IL-4 and
IL-13 pathways,” thereby breaking the itch-scratch cycle
associated with PN and allowing for the healing of these
lesions. Results from 2 clinical trials showed substantially
reduced itch in patients with PN.® Dupilumab also was
approved by the European Medicines Agency for moder-
ate to severe PN.*

Conclusion

Prurigo nodularis is a chronic condition that affects
patient quality of life and can mimic various dermatologic
conditions. The epidemiology and pathophysiology of PN
have not been fully expounded. More research should
be conducted to determine the underpinnings of PN to
help identify more consistently effective therapies for this
complex condition.
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