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Abstract: Background: Chronic pruritus is defined as itch lasting for greater than six weeks. Pruritus
is a burdensome manifestation of several internal and external disease states with a significant impact
on quality of life. Dupilumab has shown promise in treating a number of conditions including atopic
dermatitis (AD) and asthma. Its success in reducing pruritus in AD has generated interest regarding
its potential application in other pruritic conditions, such as chronic pruritus of unknown origin,
uremic pruritus, and pruigo nodularis. Methods: In this retrospective analysis, we present a series of
20 recalcitrant pruritus patients seen at a tertiary center treated with off-label dupilumab at standard
AD dosing. Results: Dupilumab was successful at reducing itch in all treated patients, leading to
complete resolution in 12/20 patients and an overall mean NRSi reduction of 7.55. Dupilumab was
well tolerated with no significant adverse effects. Conclusions: Our case series suggests dupilumab
may be a safe and efficacious therapeutic option in several pruritic conditions and demonstrates the
need for further studies to better ascertain its place in the pruritus treatment armamentarium.

Keywords: dupilumab; IL-4; IL-13; pruritus; chronic pruritus of unknown origin; prurigo nodularis;
uremic pruritus; lichen planus; eosinophilic dermatosis of hematologic malignancy; chronic pruritus

1. Introduction

Pruritus, the Latin word for itch, is defined as an “unpleasant sensation that elicits the desire or
reflex to scratch” [1]. Perhaps unsurprisingly, pruritus is an extremely common complaint. Over an
11-year period in America alone, pruritus accounted for 1% of all physician visits, bringing the 11-year
total to a staggering 77 million visits [2]. In comparison, 1.8% of all physician visits in America were
for low back pain [2]. Undoubtedly, these numbers underestimate the extent of the true problem,
as studies have demonstrated that only half of patients experiencing pruritus will visit a physician for
that problem [2–6].

Pruritus is separated into two clinical categories: acute and chronic. Chronic pruritus (CP) is
defined as itch lasting more than six weeks, while acute pruritus (AP) is defined as itch lasting less
than six weeks [3]. As many clinicians can attest, antihistaminergic treatments fail to provide patients
suffering from CP with any meaningful benefits [7]. This anecdotal finding leads to the hypothesis that
there must be an additional pathway besides just histaminergic itch. Indeed, pruritus can further be
divided into histaminergic and non-histaminergic itch. We now know that the neurophysiologic and
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neuroanatomical pathways for histaminergic and non-histaminergic itch, while related, are entirely
separate and independent from one another [8–10]. The psychosocial burden of CP and its significant
negative impact on quality of life are now well understood. Recently, it was reported that the effects of
CP are as debilitating as chronic pain [11–14]. Despite all these recent advances in our understanding
of CP, the underlying pathophysiologic mechanisms of CP are not fully elucidated and currently, there
are no medications that are specifically FDA approved for the treatment of this debilitating disease.
Since CP is associated with myriad systemic and primary dermatologic diseases, there likely is not
one single cause of CP. Rather, CP is likely caused by a complex interface between skin, keratinocytes,
cutaneous nerve fibers, cytokines, pruritogens, and the peripheral and central nervous systems [15].

While there may not be one single cause of CP, the final neuronal pathway that carries the
itch signal from the periphery to the central nervous system may be a conserved constant. Recent
bench-to-bedside work has implicated the cytokine IL-4 in the neuronal processes that drive CP. In their
seminal publication, Oetjen et al., demonstrated: the receptor for IL-4, IL-4Ra, is directly expressed on
sensory neurons in both mice and human dorsal root ganglia; that expression of Th2 cytokines (IL-4,
IL-13, and IL-31) directly activates sensory dorsal root ganglia neurons; and that ablation of IL-4Ra
abated chronic itching in a murine mouse model [16,17]. Taken together, these findings demonstrated
that CP, at least in part, is dependent on neuronal IL-4RA signaling. With the aforementioned findings
in mind, it was hypothesized that targeting IL-4RA signaling might act to ablate the itch sensation,
regardless of the underlying cause of CP.

In 2018, we reported significant reductions in CP in patients with prurigo nodularis using
dupilumab, a novel monoclonal IL-4/IL-13 antagonist approved for the treatment of moderate to severe
atopic dermatitis (AD) [18]. Dupilumab is a fully human monoclonal IgG antibody that occupies the
shared alpha subunit receptor site for IL-4, which blocks the effects of the IL-4 and IL-13 signaling
pathway [15]. IL-4 and IL-13 are thought to be key mediators in the chronic pruritus that is the hallmark
of (AD), and are key upstream drivers in the Th2 pathways that modulate myriad downstream targets,
such as IL-5 and IL-31 [8,19]. Herein, we present a case-series of 20 patients with CP, of various causes,
treated off-label in a busy tertiary academic referral center with dupilumab.

2. Report of Cases

We retrospectively reviewed 20 patients that presented to our tertiary referral center with pruritic
skin conditions including chronic pruritus of unknown origin (CPUO), eosinophilic dermatosis
of hematologic malignancy (EDHM), lichen planus, prurigo nodularis (PN), and uremic pruritus.
Only one patient had a known history of AD as a child. All patients failed topical steroids and topical
calcineurin inhibitors. Subcutaneous injections of dupilumab (Dupixent; Regeneron-Sanofi) were
administered in the standard AD dosing regimen (600 mg induction dose followed by 300 mg every
2 weeks thereafter). Baseline patient-reported numeric rating scale itch intensity (NRSi) was recorded
for each patient prior to therapy initiation. At each subsequent visit, patients reported their NRSi.
Mean NRSi reduction was calculated for each subject using their baseline NRSi and the NRSi from
their last visit while taking dupilumab. Total itch reduction was defined as an NRSi of 0.

2.1. All Patients with Chronic Pruritus (n = 20)

Mean NRSi (SD): 9.00 (1.21)
Mean NRSi Reduction (SD): 7.55 (2.68)
In total, 20 patients were treated with dupilumab for chronic pruritus (all causes), with between

one and five follow up visits (Table 1). Of the 20 patients, 15 had follow-up data at 12 weeks or longer.
This cohort demonstrated an initial mean NRSi of 9.00 (SD) (1.21) and a mean NRSi reduction (SD) of
7.55 (2.68) (Table 1 and Figure 1). The trend of response to dupilumab over time can be seen in Figure 2.
There was no statistically significant difference with regards to response based on gender. Meaningful
statistical significance could not be determined in regard to the rapidity of response due to the small
sample size and variance in follow-up time intervals.
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Table 1. Summary data.

Patient A B C D E F G H I J K L M N O P Q R S T

Age 72 65 66 56 62 82 65 57 52 28 71 78 43 64 55 58 55 63 49 67

Sex F M F F M M F F M F F M F M F F F M M M

PMHx Atopic
Derm No No No Yes No No No No No No No No No No No No No No No No

Diagnosis Prurigo
nodularis

Chronic
pruritus of
unknown

origin

Chronic
pruritus of
unknown

origin

Chronic
pruritus of
unknown

origin

Uremic
pruritis

Eosinophilic
dermatosis of
hematologic
malignancy

Chronic
pruritus of
unknown

origin

Uremic
pruritis

Lichen
planus

Prurigo
nodularis

Uremic
pruritis

Uremic
pruritis

Prurigo
nodularis

Uremic
Pruritus

Prurigo
nodularis

Prurigo
nodularis

Prurigo
nodularis

Prurigo
nodularis

Prurigo
nodularis

Prurigo
nodularis

Initial NRSi 9/10 9/10 7/10 10/10 8/10 6/10 9/10 10/10 9/10 9/10 10/10 10/10 10/10 10/10 8/10 10/10 10/10 7/10 9/10 10/10

2-week
follow-up NRSi - - 3/10 - 7/10 4/10 3/10 6/10 7/10 7/10 4/10 7/10 - 3/10 - - - 4/10 0/10 -

4-week
follow-up NRSi - - 0/10* 1/10* 7/10 0/10 - 6/10 1/10 6/10 - 5/10 0/10 0/10 5/10 - 3/10 0/10 - 5/10

8-week
follow-up NRSi 0/10* - - - - 0/10 2/10 5/10 1/10 - - 5/10 0/10 - - - 1/10 - - 0/10

12-week
follow-up NRSi 0/10 - - - - 0/10 1/10 4/10 - - 1/10 4/10 - 0/10 - 3/10 0/10 0/10 - 0/10

16-week
follow-up NRSi - - - 0/10 - - - - - - - - - - - - - - - -

20-week
follow-up NRSi 0/10 - - - - - - - - - - - 0/10 0/10 - 0/10 0/10 0/10 - 0/10

24-week
follow-up NRSi - 1/10 - 0/10 - - - - - - - - - - - 0/10 - - - -

28-week
follow-up NRSi - - 0/10 - - - - - - - - - - - - - - - - -

32-week
follow-up NRSi - - - - - - - - - - - - - - - - - - - -

36-week
follow-up NRSi - - - - - - - - - - - - - - - 0/10 0/10 - - -

40-week
follow-up NRSi - - - - - - - - - - - - - - - - - - - -

44-week
follow-up NRSi - - - - - - - - - - - - - - - - - - - -

48-week
follow-up NRSi - - - - - - - - - - - - - - - - - - - -

52-week
follow-up NRSi - - - - - - - - - - - - - - - - - - - -

> 1 year
follow-up NRSi - 0/10 - - - - - - - - - - - - - 0/10 - - - -

NRSi Reduction 9 9 7 10 1 6 8 6 8 3 9 6 10 10 3 10 10 7 9 10

Total Patients 20

Mean Initial
NRSi (SD) 9 (1.21)

Mean NRSi
Reduction (SD) 7.55 (2.68)

* Discontinued treatment following this visit due to continued pruritus relief.
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Figure 1. Numeric rating scale itch intensity (NRSi) changes following dupilumab. 

 

Figure 2. Response to dupilumab by disease over time. 

2.2. Prurigo Nodularis (n = 9) 

Mean Baseline NRSi (SD): 9.11 (1.05) 
Mean NRSi Reduction (SD): 7.89 (2.93) 
Nine patients with PN had an initial mean NRSi (SD) of 9.11 (1.05) (Table 2), with between one 

to five follow-up visits. Of the nine patients, six had follow-up data at 20 weeks or longer. This cohort 
demonstrated a mean NRSi reduction (SD) of 7.89 (2.93). One patient (denoted with * in Table 2) 
responded so well that at 8-week follow-up, they elected to go off treatment and remained itch free 
at 20-week follow-up off treatment. 
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Figure 1. Numeric rating scale itch intensity (NRSi) changes following dupilumab.
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Figure 2. Response to dupilumab by disease over time.

2.2. Prurigo Nodularis (n = 9)

Mean Baseline NRSi (SD): 9.11 (1.05)
Mean NRSi Reduction (SD): 7.89 (2.93)
Nine patients with PN had an initial mean NRSi (SD) of 9.11 (1.05) (Table 2), with between one to

five follow-up visits. Of the nine patients, six had follow-up data at 20 weeks or longer. This cohort
demonstrated a mean NRSi reduction (SD) of 7.89 (2.93). One patient (denoted with * in Table 2)
responded so well that at 8-week follow-up, they elected to go off treatment and remained itch free at
20-week follow-up off treatment.
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Table 2. Prurigo nodularis.

Patient A J M O P Q R S T

Age 72 28 43 55 58 55 63 49 67

PMHx Atopic Derm No No No No No No No No No

Diagnosis Prurigo
nodularis

Prurigo
nodularis

Prurigo
nodularis

Prurigo
nodularis

Prurigo
nodularis

Prurigo
nodularis

Prurigo
nodularis

Prurigo
nodularis

Prurigo
nodularis

Initial NRSi 9/10 9/10 10/10 8/10 10/10 10/10 7/10 9/10 10/10

2-week follow-up NRSi - 7/10 - - - - 4/10 0/10 -

4-week follow-up NRSi - 6/10 0/10 5/10 - 3/10 0/10 - 5/10

8-week follow-up NRSi 0/10 - 0/10 - - 1/10 - - 0/10

12-week follow-up NRSi 0/10* - - - 3/10 0/10 0/10 - 0/10

16-week follow-up NRSi - - - - - - - - -

20-week follow-up NRSi 0/10 - 0/10 - 0/10 0/10 0/10 - 0/10

>28 week follow-up NRSi - - - 0/10 0/10 -

NRSi Reduction 9 3 10 8 10 10 7 9 10

Total patients 9

Mean Initial NRSi (SD) 9.11 (1.05)

Mean NRSi Reduction (SD) 7.89 (2.93)

* Discontinued treatment after 8 week follow-up visit due to continued pruritus relief.
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2.3. Uremic Pruritis (n = 5)

Mean Baseline NRSi (SD): 9.60 (0.89)
Mean NRSi Reduction (SD): 6.40 (3.51)
Five patients with uremic pruritus had an initial mean NRSi (SD) of 9.60 (0.89) (Table 3),

with between three to five follow-up visits. Of the five patients, four had follow-up data at 12 weeks.
This cohort demonstrated a mean NRSi reduction (SD) of 6.40 (3.51). One patient was hemodialysis
dependent while the other patients were not.

Table 3. Uremic pruritus.

Patient E H K L N

Age 62 57 71 78 64

PMHx Atopic Derm No No No No No

Diagnosis Uremic pruritis Uremic pruritis Uremic pruritis Uremic pruritis Uremic Pruritus

Initial NRSi 8/10 10/10 10/10 10/10 10/10

2-week follow-up NRSi 7/10 6/10 4/10 7/10 3/10

4-week follow-up NRSi 7/10 6/10 - 5/10 0/10

8-week follow-up NRSi - 5/10 - 5/10 -

12-week follow-up NRSi - 4/10 1/10 4/10 0/10

NRSi Reduction 1 6 9 6 10

Total patients 5

Mean Initial NRSi (SD) 9.6 (0.89)

Mean NRSi Reduction (SD) 6.4 (3.51)

2.4. Chronic Idiopathic Pruritis (n = 4)

Mean Baseline NRSi (SD): 8.75 (1.26)
Mean NRSi Reduction (SD): 8.5 (1.29)
Four patients with CPUO had an initial mean NRSi (SD) of 8.75 (1.26) (Table 4) All four patients

had follow-up data at 12 weeks or greater. This cohort demonstrated a mean NRSi reduction (SD) of
8.50 (1.29) (Table 4). Two patients (denoted by * in Table 4) responded so well that they elected to go off

treatment at their 4-week follow-up and remained itch free at 20-week follow-up or greater.

Table 4. Chronic pruritus of unknown origin.

Patient B C D G

Age 65 66 56 65

PMHx Atopic Derm No No Yes No

Diagnosis Chronic pruritus of
unknown origin

Chronic pruritus of
unknown origin

Chronic pruritus of
unknown origin

Chronic pruritus of
unknown origin

Initial NRSi 9/10 7/10 10/10 9/10

2-week follow-up NRSi - 3/10 3/10

4-week follow-up NRSi - 0/10* 1/10* -

12-week or > follow-up NRSi 0/10 0/10 0/10 1/10

NRSi Reduction 9 7 10 8

Total patients 4

Mean Initial NRSi (SD) 8.75 (1.26)

Mean NRSi Reduction (SD) 8.5 (1.29)

* Discontinued treatment after 4 week follow-up visit due to continued pruritus relief.
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2.5. Lichen Planus (n = 1)

Mean Baseline NRSi: 9.0
Mean NRSi Reduction: 8.0
One patient with LP reported an initial mean NRSi of 9, with 3 follow up visits spanning 8 weeks

(Table 1). The patient reported a mean NRSi reduction of 8. The patient had previously failed trials of
prednisone and acitretin, as well as topical steroids and topical calcineurin inhibitors. Of note, both the
patient’s rash and itch were noted to improve substantially on treatment.

2.6. Eosinophilic Dermatosis of Hematologic Malignancy (n = 1)

Mean Baseline NRSi: 6.0
Mean NRSi Reduction: 6.0
One patient with EDHM reported an initial mean NRSi of 6, with 4 follow-up visits spanning

16 weeks (Table 1). Prior to initiation of dupilumab, the patient had more severe pruritus that
responded to systemic steroids. After 3 courses of month-long prednisone tapers in as many months,
the decision was made to switch the patient to a steroid sparing agent. The patient’s hematologist
was not comfortable with immunosuppressive medications, such as methotrexate, as the patient was
receiving chemotherapy for CLL. In the data reported, the patient used only dupilumab and topical
corticosteroids as needed.

3. Discussion

Pruritus is mediated through both histaminergic and non-histaminergic pathways [5].
Histaminergic itch is induced by the histamine pathway while non-histaminergic itch appears to be
mediated by proteinase activated receptors [8,15]. Cutaneous sensory nerves originate from dorsal root
ganglion and terminate in the dermis or epidermis close in proximity to skin cells such as keratinocytes,
Langerhans cells, and fibroblasts [15]. Both histaminergic and non-histaminergic itch signals are
relayed to the brain via the spinal thalamic tract (STT), but the two do not converge on the same STT
neurons [8]. Brain functional imaging studies show that different brain regions, in addition to a core
group of brain structures, are selectively activated depending on the type of itch induced [8]. Thus,
the distinction between histaminergic and nonhistaminergic itch is seen throughout transmission of
the itch signal from the distal periphery to the cortex. This distinction between the two itch pathways
explains the clinical quagmire that has vexed physicians for the past several decades regarding the
treatment of non-histaminergic itch—traditional anti-histaminergic mediated therapies simply do not
work in these patients. All treatments used by clinicians, including commonly used modalities such as
phototherapy, are entirely off-label, based on limited case reports, and often carry significant risks.
The recent successful report of a Phase 2 clinical trial for Serlopitant (Menlo Therapeutics, Redwood
City, CA), a selective NK1R antagonist, in the treatment of CP is promising and a step in the right
direction [17,20]. Nevertheless, there remains an unmet need regarding additional therapeutic agents
for the treatment of CP in clinical practice.

We present quantitative data regarding itch intensities and respective reductions from baseline in
20 patients with chronic pruritus. Our mean NRSi of 9.00 is substantially higher when compared to
previously reported itch intensities [20]. Most likely, our reported mean itch intensity is significantly
higher than previous reports as this cohort represents only patients with severe and substantial disease,
which necessitated off-label use of a systemic medication. We report an overall mean NRSi reduction
(SD) of 7.55 (2.68), which is on the higher end of previous reports [20]. The higher degree of response
reported by our patients in this case series may indicate that dupilumab is effective at abolishing the
itch sensation, regardless of the underlying cause. The response to dupilumab in our cohort may be
explained by recent bench-to-bedside work, wherein IL-4Ra was found to be expressed directly on
sensory neurons in both mice and human dorsal root ganglia [16]. Blockade of the IL-4ra signaling
with dupilumab may block neuronal transmission of the itch signal from the periphery to the CNS.
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3.1. Prurigo Nodularis

PN was the single largest etiology of CPUO in our cohort (n = 9). The exact prevalence of PN is
unknown, though PN is more prevalent in the elderly and in patients with atopy [21]. PN is associated
with numerous comorbidities including HIV, cardiovascular disease, and psychiatric illness [22].
Itch from PN is particularly bothersome; in a tertiary itch center, PN patients experienced the worst
initial itch intensities and responded the least to treatment [17]. Our patients reported a mean NRSi
of 9.11, which is in line from previous reported itch intensities in PN [20].

Although PN pathogenesis is incompletely understood, tryptase, IL-31, prostaglandins,
and neuropeptides have all been implicated [23,24]. IL-31 mRNA is markedly elevated in lesional
dermis compared to healthy skin [25]. PN patients demonstrate characteristic dermal hypersensitivity
resultant from neuronal hyperplasia in the dermis [26]. In the epidermis, however, the opposite is true
as there is neuronal hypoplasia, and healed prurigo nodules may demonstrate increased nerve fiber
density [27]. Successful treatment of PN with dupilumab has been reported in the literature [18,28,29].
There is evidence to suggest that PN is a Th2 cytokine dependent process, as epidermal biopsies of
lesional skin in PN patients show higher levels of STAT6 compared to controls [30]. Importantly, STAT6
is activated in part by IL-4/IL-13 [30].

Neuropeptides also appear to play a role in PN development as PN patients demonstrate an
increased number of substance P (SP)-dependent nerve fibers in the skin [31]. SP is a neuropeptide
released by activated sensory neurons in the skin and appears to be an important modulator for
non-histaminergic itch [32,33]. Substance P binds neurokinin 1 receptor (NK1R) present on mast
cells leading to release of pro-pruritic mediators [15]. NK1R is involved in modulating SP signaling.
Serlopitant has shown promise in PN treatment [34,35]. In a randomized clinical trial of serlopitant
vs placebo for PN treatment, serlopitant, a selective NK1R antagonist, provided a significantly better
reduction in NSRi versus placebo through eight weeks of treatment [35]. However, treatment-emergent
adverse events were experienced by nearly 75% of patients in the treatment arm, suggesting that
serlopitant therapy is not without its drawbacks. Additionally, pregabalin, a neuroleptic, has shown
promise in treating PN, illustrating statistically significant decreases in mean itch VAS scores among
30 patients [35–37].

Dupilumab was highly effective at relieving itch in the nine PN patients presented in this series.
Despite demonstrating a high mean initial NRSi (9.11), all saw a reduction in itch, with most completely
resolving (n = 7) and a mean NRSi reduction (SD) of 7.89. These results are encouraging, as patients
treated with more traditional therapies including betamethasone [38] (mean NRSi reduction: 4.9) and
pimecrolimus [39] (mean NRSi reduction: 2.7) saw markedly lower mean reductions. More potent
immunotherapies including cyclosporine and thalidomide may be efficacious; however, they carry
significant risks [40–42]. Our mean NRSi reductions are higher than previous reports from a tertiary
itch center, but slightly lower compared to more recent reports on dupilumab in the treatment of PN
(mean NRSi reduction: 8.8). Our slightly lower reduction might be due to the fact that we have over
double the number of patients previously reported. The rapid and profound response noted in our
patients further implicates IL-4/IL-13 in the pathophysiology of PN. Of note, no adverse events were
experienced by our nine patients, a striking difference when compared to serlopitant. Randomized
controlled trials in PN using dupilumab are needed.

3.2. Chronic Pruritus of Unknown Origin

Chronic pruritus of unknown origin (CPUO) is a devastating and burdensome pruritic condition.
CPUO disproportionally affects the elderly, consistent with data from our cohort (n = 4, average
age = 63 years) [43]. An underlying immune dysregulation is suspected in CPUO development and
maintenance; a study of four elderly patients with CPUO showed marked eosinophilia and IgE levels
in biopsies of affected skin [44], consistent with a skewed Th2 immune response. IL-4’s interaction
with lymphocytes and resident myelocytes—in conjunction with IL-13—are important drivers of Th2
mediated disease states [45]. Additionally, age-related loss of protective Th1 immune cells may hasten
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the Th2 immune response that is characteristic of this condition [46]. CPUO treatment has traditionally
revolved around antihistamine and more recently, anti-IgE therapies, with limited effect [47]. Dupilmab,
however, has shown efficacy in treating a wide array of Th2 dependent diseases including AD and
asthma, likely through modulation of IL-4 and IL-13’s interaction with immune cells [48–50].

The mean initial NRSi of our cohort with CPUO was 8.75, which is not dissimilar from previous
reports from a tertiary itch center (NRSi: 8.2). Dupilumab effectively treated itch in all our patients
suffering from CPUO, with a mean NRSi reduction (SD) of 8.50 (1.29), which is significantly greater
when compared to previous reports showing a mean NRSi reduction of 2.8 [17]. No adverse effects
were reported in this cohort.

Dupilumab offered encouraging results in treating CPUO, but it is far from the only treatment
used in managing this condition. Naltrexone, a partial antagonist of µ, κ, and δ opioid receptors
has demonstrated efficacy in CP treatment as well [51]. Naltrexone exerts its anti-pruritic effect by
directly binding opioid receptors in the skin, blocking mast cell, basophil, and IgE-mediated histamine
release [52]. Among patients with pruritus caused by underlying systemic disease, 50 mg naltrexone
daily resulted in a significant therapeutic response in 70% of patients in just one week, suggesting rapid
onset of efficacy [53]. A systematic review of naltrexone use in chronic inflammatory dermatologic
conditions found that both high and low dose naltrexone may be efficacious in treating pruritic
disease [52]. Naltrexone is a promising new therapy in the treatment of CP. Both naltrexone and
dupilumab warrant further controlled trials in the treatment of CPUO.

3.3. Lichen Planus

Lichen Planus (LP) is a cell-mediated immune response of unknown origin that may affect
the skin, oral cavity, nails, scalp, genitalia, or esophagus. LP classically presents with pruritic,
polygonal, violaceous, flat-topped papules and plaques [54]. LP may be self-limiting and resolve
spontaneously within two years. Topical corticosteroids are first-line therapy for all forms of LP,
including cutaneous, genital, and mucosal erosive lesions. Systemic therapy with acitretin or an oral
immunosuppressant should be considered for patients with severe LP that does not respond to topical
treatment [55]. Pruritus is a common complaint by patients with LP, with one study of 30 patients
reporting a prevalence of 96.7% [56]. Pruritus is an important and burdensome symptom of LP that is
largely unstudied. Pathogenesis of itch in LP has not been fully elucidated, and there are no effective
therapeutic modalities alleviating pruritus in patients suffering from this disease [57]. What little
literature does exist on the pathophysiology of LP is largely focused on oral manifestations of the
disease. When compared to healthy controls, patients with LP have elevated levels of IL-6 in their
serum [58]. Furthermore, IL-6 levels correlate with LP disease severity and have been suggested as a
possible surrogate marker for disease activity [59,60]. IL-6 is implicated in promoting IL-4 induced
Th2 processes and in inhibition of IL-12 induced Th1 pathway [61].

Our LP patient presented with a chronic and severe form of the condition. The patient reported
that the associated pruritus caused substantial distress. On dupilumab, our patient experienced
improvement in rash and NRSi within one month. The rapidity of improvement and self-reported
patient satisfaction indicates that dupilumab may begin to address the unmet need for anti-pruritics
in LP.

3.4. Uremic Pruritus

Uremic pruritus (UP), or chronic kidney disease associated pruritus (CKD-aP), is a distressing
and frequent symptom in chronic renal failure. UP has been associated with poorer quality
of life, and depression [62]. A large, international study estimated the prevalence of moderate to
extreme pruritus among patients with end-stage kidney disease on hemodialysis to be 42% [63].
The pathogenesis of UP is not well elucidated, but studies have implicated interleukin-31 (IL-31),
which is upregulated by Th2 cells in pruritic disorders such as AD and cutaneous T-cell lymphoma [64].
A systemic review of treatments for UP revealed that with the exception of evidence for gabapentin, there
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remains considerable uncertainty regarding the efficacy of other treatments for UP [65]. Gabapentin is
an analog of γ-aminobutyric acid, though it does not interact with γ-aminobutyric acid receptors [66,67].
Gabapentin may modulate itch in the dorsal root ganglion and dorsal horn of the spinal cord by
inhibiting the α2δ subunit of voltage-dependent calcium channels, thereby increasing the threshold for
neuronal excitation [36,67,68]. Gabapentin significantly reduced itch in hemodialysis patients suffering
from UP in a randomized clinical trial, decreasing pruritus scores on a VAS from 8.4 at baseline to
1.2 following treatment. Side effects were limited to dizziness and fatigue, suggesting that gabapentin
may be an efficacious anti-pruritic therapy [69,70]. Phototherapy, neuroleptics, antidepressants,
and many other treatment modalities are used off-label for UP, each with variable short-term efficacy,
limited long-term efficacy, and potential for numerous serious adverse events [71].

Our UP patients all reported improvement in NRSi. Of note, response to dupilumab was slower,
and the rate of recurrence was higher than what was observed with other patients in this series.
The reasons for this phenomenon are unknown. Perhaps the efficacy of dupilumab is dampened by
dialysis, although this would not fully explain the discrepancy in this cohort, as only one patient was
HD dependent. Our findings demonstrate the need for further studies regarding the pathophysiology
of UP—as treatments may elude us until there is a better understanding of the disease mechanisms.

3.5. Eosinophilic Dermatosis of Hematologic Malignancy (EDHM)

EDHM is a unique eosinophilic skin eruption described in patients with hematologic malignancies
that was previously called exaggerated arthropod bite reaction, terminology used in part because the
lesions resemble arthropod bites both clinically and histologically [72]. In 2001, Bryd et al. coined the
term eosinophilic dermatosis of myeloproliferative disease to refer to eosinophilic eruptions in patients
with hematologic disorders [73]. Davis et al noticed a striking resemblance of these lesions to the
previously described exaggerated arthropod bites [74]. Notably, their previous study revealed that only
25% of their patients with lesions resembling arthropod bites with prominent eosinophilia had a history
of arthropod bites [75]. Accordingly, the lesions were determined to be of the same entity and the term
eosinophilic dermatosis of myeloproliferative disease was deemed more accurate [73,74]. As more
cases were reported, the term eosinophilic dermatosis of hematologic malignancies became preferred
to better encompass the variety of hematologic malignancies associated with the eruption [76–78].

Our EDHM patient presented with an ongoing history of chronic lymphocytic leukemia (CLL),
the most commonly associated hematologic malignancy reported with EDHM, although EDHM has
been described in the context of acute lymphoblastic leukemia, acute monocytic leukemia, large cell
lymphoma, mantle cell lymphoma, and myelofibrosis [76,79]. Previous studies reported that most
cases do not respond sufficiently to topical corticosteroids, systemic antihistamines, UV-B phototherapy,
or interferon therapy [75]. Several reports have documented partial or complete response to systemic
prednisone, which was true for our patient as well [72,80]. Previous studies have also found dapsone
to be successful initially, but patients on dapsone had to be discontinued due to side effects [80].

The pathogenesis of EDHM is thought to be due to an imbalance of IL-4 and IL-5, an excess of
which is hypothesized to lead to the proliferation of neoplastic B cells considered to be the primary
driver of the eruption; importantly, IL-4 is well known to induce B-cell class switching [73,76,78,81,82].
In theory, the mechanism of dupilumab should normalize the excess IL-4, mitigating an instigating
factor in the development of the lesions. On dupilumab, our patient experienced a rapid clearing of
the rash and a steep improvement of NRSi within two months. The complete and sustained response
with the lack of side effects, highlights dupilumab as a possible treatment to fill the unmet need of
successful therapeutics in EDHM.

4. Conclusions

Our findings re-capitulate previous reports regarding the success of dupilumab in the treatment
of prurigo nodularis and further elaborate on its ability to alleviate pruritus in numerous other itchy
dermatoses. Specifically, dupilumab resulted in significant improvement of CP in all 20 patients
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presented in this series. The magnitude and rapidity of improvement, as well as the absence of
significant adverse events further support the need to explore dupilumab as a therapy for CP, ideally
in a randomized, controlled fashion.
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