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ABSTRACT Introduction: Prurigo nodularis (PN) management remains a significant challenge due to its chro-
nicity, treatment resistance, and scarcity of approved treatments and to its impact on patients’ quality

of life.
Objective: The aim of this study was to assess PN therapeutic management in a real-life setting.

Methods: In this prospective observational study, 90 patients diagnosed with moderate-to-severe
PN were included. Patients were each prescribed therapies available for PN according to symptom
severity, consistent with treatment guidelines; only those undergoing systemic therapies were included.
Disease severity was evaluated through the measurements of Investigator’s Global Assessment (IGA)
score, Numeric Rating Scale (NRS) for pruritus, and Dermatology Life Quality Index (DLQI) at the
beginning of the study (week 0 — W0 ) and after a 6-month period of treatment (W24).

Results: At WO, patients were prescribed antidepressants (41.0%), dupilumab (34.0%), antihis-
tamines (23.0%), phototherapy (4.0%) or nemolizumab (2.0%). At W24, patients on dupilumab
achieved an IGA score of 0 or 1 and a >4-point NRS reduction, more than those on antidepres-
sants (44.5% vs 16.7% and 54.4% vs 16.7%, respectively). The average DLQI score was reduced by
14 points in the dupilumab group, compared to a 6-point reduction in the antidepressant group.

Conclusions: Our findings reflect the real-world practice of treating PN and support the use
of dupilumab as a new effective treatment option, with significant improvements in pruritus, quality
of life, and disease severity compared to antidepressant therapy, suggesting its potential as a preferred
therapeutic option for PN.
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Introduction

Prurigo nodularis (PN) is an inflammatory skin condition
with highly pruritic, hyperkeratotic papules or nodules aris-
ing in the setting of chronic pruritus, which can greatly impact
patients’ quality of life [1,2]. These nodules, often resulting
from a relentless itch-scratch cycle, can lead to significant skin
thickening and lichenification [3]. The prevalence of PN is not
well documented, but it is known to affect both sexes and all
races, with a slight predominance in middle-aged and elderly
individuals [1]. PN pathogenesis is multifactorial and not yet
fully understood. It is thought to involve a complex interplay
between neurogenic, immunologic, and psychogenic factors.
Neurogenic factors include increased nerve growth factor ex-
pression, and increased nerve fiber density in pruritic skin,
which can lead to heightened itch perception. Immunologic
factors involve elevated levels of circulating and skin-resident
Th2 cells, mast cells, and eosinophils, which contribute to in-
flammation and pruritus. Psychogenic factors such as stress
and anxiety can also exacerbate pruritus and scratching be-
havior, leading to a vicious itch-scratch cycle [4-6].

PN management remains a significant challenge due to the
chronic nature of the disease, treatment resistance, and its sub-
stantial impact on patients’ quality of life [7]. Traditional treat-
ments consist of topical corticosteroids (TCS) and selective
topical calcineurin inhibitors (TCI) administered either alone
or with antihistamines, followed by phototherapy and other
systemic treatments (gabapentin, antidepressants, corticoste-
roids, or immunosuppressants) [8]. However, these treatments
often provide incomplete relief and can have undesirable side
effects, such as skin atrophy caused by the long-term topical
corticosteroid use and sedation caused by antihistamines [9].

Dupilumab, a fully human monoclonal IgG4 antibody,
has recently emerged as a promising new treatment option for
PN. It blocks interleukin (IL)-4 and IL-13 signaling by specif-
ically binding to IL-4 receptor alpha subunit shared by both
IL-4 and IL-13 receptor complexes and has demonstrated
good efficacy and safety in a variety of diseases with type
2 inflammation, like atopic dermatitis and asthma [10,11].
Based on favorable results from clinical trials substantiating
type 2 cytokines IL-4 and IL-13 implication in steering the
pathogenesis of PN, dupilumab has been approved by the U.S.
Food and Drug Administration (FDA) as the first specific drug
for the treatment of PN [12]. However, data on dupilumab ef-
ficacy from real-world studies are lacking, and the range and
degree of the disease burden and how it impacts treatment

satisfaction in patients with PN remains not well investigated.

Objective

Our aim was to conduct a prospective observational study to

assess the therapeutic management of PN in a real-life setting.

Methods

Study Design

This prospective observational study was conducted over
a 27-month period (October 2021-December 2023) and
involved 90 consecutive patients diagnosed with PN at the
Dermatology Unit, University of Campania Luigi Vanvi-
telli, Naples, Italy. Patient demographic details are shown in
Table 1.

Inclusion criteria were: males or females aged 18-80
years at the time of signing the informed consent, a minimum
of 10 PN lesions in total on both legs, and/or both arms and/
or trunk at screening visit, and patients with PN who are
inadequately controlled on topical prescription therapies or
when those therapies are not advisable.

Moreover,as regarded patients scheduled with dupilumab,

those who did not respond to or showed contraindications

Table 1. Clinical and Demographic Patient

Characteristics.
| N | %
Population ‘ 920 ‘ 100
Sex
male 35 39
female 55 61
Age,y
<18 1
> 18<35 S 6
> 35<65 44 49
> 65 40 44
Comorbidities
Diabetes 15 16.7
Dyslipidemia 23 25.5
Hypertension 33 36.7
Heart diseases 4 4.4
Others 27 30
IGA
22 24.4
2 36 40
19 21.2
4 13 14.4
NRS
0-5 17 18.9
6-10 73 81.1
DLQI
<2 9 10
>2<10 45 50
>10 36 40

Abbreviations: DLQI: Dermatology Life Quality Index; IGA: Inves-
tigator’s Global Assessment score; NRS: Numeric Rating Scale.
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or side effects to at least one conventional systemic therapy
according to Italian law were included.

Exclusion criteria were: active chronic or acute infection
(except well-controlled HIV infection), PN secondary to
medications or medical conditions, such as neuropathy or
psychiatric disease, known or suspected immunodeficiency,
severe renal conditions, moderate-to-severe atopic dermatitis
(AD) within six months before the screening visit, or docu-
mented diagnosis of moderate-to-severe AD from screening
visit to randomization visit, active malignancy or history of
malignancy within five years of baseline.

At enrollment, clinical and demographic data, includ-
ing sex, age, comorbidities, and previous treatments, were
collected. To date, guidelines for the treatment of PN have
been published only by the Japanese Dermatological Asso-
ciation (JDA) and by the International Forum for the Study
of Ttch (IFSI) [13]. Both recommend a step-by-step treat-
ment approach (step 1: TCS, TCI, and H1 antihistamines;
step 2: topical capsaicin, intralesional corticosteroids, and
UV therapy; step 3: gabapentin, pregabalin, or antidepres-
sants in case of predominating neuropathic characteristics
versus cyclosporine or methotrexate in cases of predominant
inflammation; step 4: neurokinin 1 receptor (NK1R) antag-
onist, p-opioid receptor antagonists, dupilumab, nemoli-
zumab (currently under investigation) [8]. Enrolled patients
could be prescribed any of the aforementioned available
therapies, according to symptom severity, consistent with
treatment guidelines. The entry into the study did not influ-
ence the therapeutic decision.

Clinical response was closely monitored throughout the
treatment period to aid in the evaluation of the therapy effi-
cacy. For all patients, disease severity was evaluated through
the measurements of Investigator’s Global Assessment (IGA)
score [14], Numeric Rating Scale (NRS) for pruritus [15],
and Dermatology Life Quality Index (DLQI) [16], at the be-
ginning of the study (week 0 [WO0]) and after 6-month pe-
riod of systemic treatment (W24). The IGA score is a 5-point
scale used to rate the severity of the disease. The NRS is a
patient-reported outcome measure used to assess the se-
verity of itching. The DLQI, because of its self-explanatory
questions, is one of the most commonly used tools for the
assessment of health-related quality of life (HRQoL) in der-
matology. The DLQI score ranges from 0 to 30 points, with
a lower score indicating better HRQoL. According to the
classification of DLQI score proposed by Hongbo et al. [17],
0 to 1 point indicates normal QoL, 2-5 points indicate
slightly, 6-10 points severely, 11-20 points very severely, and
21-30 extremely severely impaired HRQoL.

The baseline characteristics (e.g., IGA, NRS, DLQI,
comorbidities) between the two subgroups treated with
dupilumab or antidepressants were similar and quite

comparable.
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The study was conducted in accordance with the prin-
ciples of the Declaration of Helsinki and Good Clinical
Practice guidelines. All patients provided informed consent

before participating in the study.

Statistical Analysis

The data are expressed in the form of mean for continu-
ous variables, while categorical variables are presented as
numbers and percentages. Data that passed the normality
test were analyzed using a two-tailed t-test; otherwise, the
Mann-Whitney test was used to calculate statistical differ-
ences. Statistical significance was established at P<0.05. Bon-
ferroni test correction for multiple comparisons was applied
for the analysis of IGA improvement, >4 points NRS, and
DLQI reduction from baseline between patients on dupi-
lumab and patients on antidepressant treatment. Statistical
analyses were performed using GraphPad Prism 6.0 (Graph-
Pad Software Inc, La Jolla, CA, USA) or SAS software v 9.3
(SAS Institute Inc., Cary, NC, USA).

Results

In all, 90 patients, 35 (39%) males and 55 (61%) females,
aged 18-80, were enrolled into the study. Among the par-
ticipants, 15 (16.7%) patients had diabetes, 23 (25.5%)
dyslipidemia, 33 (36.7%) hypertension, and four cardiovas-
cular diseases (4.4%). Other comorbidities were present in
27 (30%) of the patients. Baseline demographic and clini-
cal data are summarized in Table 1. PN was diagnosed in
73% of cases by clinical evaluation only, while the remain-
ing 27% by a combination of clinical and histological ex-
aminations. The distribution of the pruritic nodules varied
among the patients, with the upper limbs 59 (66%), lower
limbs 51 (57%), and trunk 48 (53.3%) being the most com-
monly affected areas. The back (N=17, 18.9%) and face
(N=13, 14.4%) were less commonly affected.

Regarding disease severity indices, at baseline (W0), 22
(24.4%) patients presented Grade 1 IGA Score, 36 (40.0%)
had Grade 2, 19 (21.2%) had IGA 3, and 13 (14.4%) had
IGA4. Moreover, 17 (18.9%) patients had NRS itching score
between 0-5, while the remaining 73 (81.1%) between 6-10,
suggesting a moderate-to-very severe level of pruritus. The
mean DLQI score at baseline was 16.2, indicating a very
large effect of the disease on patients’ life. In detail, DLQI <2
was observed in nine (10%), DLQI >2<10 in 45 (50%), and
DLQI >10 in 36 (40%) patients(Table 1).

All patients had previously under gone various treatments
for PN, including topical corticosteroids (N=55, 61.1%), an-
tihistamines (N=40, 44.4%), antidepressants (N=49, 54.4%,
of whom 94% amitriptyline, 4% mirtazapine, and 2% es-
citalopram), systemic corticosteroids (N=9, 10.0%), and

other immunosuppressants (N=7, 7.8%). At WO, patients



were prescribed as follows: 37 (41.0%) antidepressants, 30
(34.0%) dupilumab, 21 (23.0%) antihistamines (57.0% se-
dating and 43.0% non-sedating), four (4.0%) phototherapy,
and two (2.0%), nemolizumab (Figure 1). The latter were
two patients referred by the dermatologist to participate in
a clinical trial evaluating the efficacy and safety of nemoli-
zumab for the treatment of PN (NCT04921345). Thus, since
75% of patients were in treatment with antidepressants or
dupilumab, the subsequent analysis was performed on this
subpopulation. At W24, after six months of treatment, IGA
0-1 was attained by 14 (44.5%) patients on dupilumab, in-
dicating clear or almost clear skin, compared to six (16.7%)
of those on antidepressants (Figure 2; * *P<0.01).
Furthermore, 16 (54.4%) patients receiving dupilumab
had a >4-point NRS reduction compared to six (16.7%) pa-
tients on antidepressant therapy (Figure 3; **P<0.01) [14].
In terms of the impact on quality of life, the average DLQI
score at W24 was reduced by 14 points in the dupilumab
group, compared to a 6-point reduction in the antidepres-
sant one (Figure 4, ***P<0.1). Patients withdrawing from
the study were defined as non-responders according to the

non-responder imputation method.

Discussion

In this prospective observational study, we assessed the ther-
apeutic management of PN in a real-world setting since it
still poses considerable challenges for both patients and phy-
sicians. Indeed, until FDA approval of dupilumab as the first
specific biologic agent for the treatment of PN, these patients
were often treated with a multimodal, long-term regimen of
both topical and systemic therapies; however, treatment ef-
fectiveness was poor [7-9]. When treating PN, the primary
goal is to reduce pruritus and break the itch-scratch cycle,
thereby allowing the skin to heal. In support of this, first,
a correct diagnostic approach is mandatory to identify der-
matological or systemic diseases associated with PN and to
choose the best therapy for the patient. The approval of dup-
ilumab has changed the scenario of PN management [19].
Data from recent clinical trials have demonstrated its effec-

tiveness in alleviating both itching and nodule development

100
80
50
40 41.0% Antidepressants
34.0% Dupilumab
o e [ Antihistamines
X 301 Phototherapy
o B Nemolizumab
20_ .U70
10- .
4.0% 2.0%
0-

Figure 1. Percentage of patients receiving different systemic thera-
pies at week 0.

as well as in enhancing overall quality of life. Indeed,
in two parallel phase 3 trials of similar design, LIBERTY-PN
PRIME and PRIME2, dupilumab resulted in a 24-point
Worst Itch (WI)-NRS reduction in 60% and 18% of pa-
tients (PRIME) or 57.7% and 19.0% (PRIME2) at week
24, in the dupilumab and placebo arms, respectively [12].
Moreover, IGA of clear-to-almost clear (0-1) was achieved
in 48% vs 18.4% as well as in 44.9% vs 15.9% in the
two trials, respectively. Dupilumab-treated patients also
had significant improvements in QoL, as measured by
mean change in DLQI score from baseline to week 24:
PRIME, -12.0; PRIME2, -13.2. [12]. Thus, these data con-
firmed the involvement of an activated Th2 cytokine path-
way in PN pathogenesis. However, although randomized
controlled trials allow assessing treatment efficacy, their
applicability is restricted to ideal conditions, and this lim-
its their ability to portray what happens in the real world.
Moreover, as strict inclusion and exclusion criteria might
limit generalizability and applicability of trial results to the
broader PN population, disease treatment remains difficult
and unsatisfactory. In our real-life setting, 40.0% of patients
presented Grade 2 and 21.2% Grade 3 IGA scores at base-
line; 81.1% had an NRS itching score between 6-10, sug-
gesting a moderate-to-severe disease with a very high level
of pruritus.

In line with the literature, topical corticosteroids, antide-
pressants, and antihistamines were the treatments most fre-
quently used previously. At W0, patients enrolled in the study
were prescribed with antidepressants (41.0%), dupilumab
(34.0%), antihistamines (23.0%), phototherapy (4.0%), or
nemolizumab (2.0%). We therefore decided to verify the im-
provement of the selected study indices in the two most rep-
resented treatment groups (antidepressants and dupilumab).
Our results demonstrated a significantly greater reduction in
all disease parameters in the patients treated with dupilumab
compared to those treated with antidepressants. In particu-
lar, after 24 weeks of treatment, 44.5% of dupilumab-treated
patients achieved an IGA score of 0 or 1, indicating clear
or almost clear skin, vs 16.7% of those on antidepressants.
Moreover, regarding pruritus and scratching, 54.4% of pa-
tients receiving dupilumab had a >4-point NRS reduction
compared to 16.7% of patients on antidepressant ther-
apy. As expected, pruritus relief greatly improved patients’
QoL. Indeed, the mean DLQI score at W24 was reduced by
14 points in the dupilumab group, compared to the 6-point
reduction we found in the antidepressant group. These find-
ings are partially in line with previous studies.

In a real-world observational study, Zhang et al. demon-
strated a significant reduction in IGA score, mean NRS
Itch Intensity (NRSI), and DLQI, from 3.75, 8.625 and
15.13 to 1.50, 1.563, and 4.625, respectively, in eight adult
patients diagnosed with PN after 16 weeks of treatment

Original Article | Dermatol Pract Concept. 2025;15(4):5639
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Figure 2. Improvement in IGA and IGA activity score at week 24 (W24). Statistical anal-

ysis was performed using the Mann-Whitney test (with Bonferroni correction) between

the two most represented treatment groups (antidepressants and dupilumab), **P<0.01.

The rectangles highlight patients achieving IGAO-1 in both dupilumab (5+9=14 pa-

tients) and antidepressants (2+4=6 patients) groups.
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Figure 3. Percentage of patients who achieved NRS improvement (reduction) by >4 points from baseline

(WO0) at week 24 (W24), respectively. Statistical analysis was performed using the Mann-Whitney test

(with Bonferroni correction) between the two most represented treatment groups (antidepressants and

dupilumab), **P<0.01.
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Figure 4. Mean DLQI reduction from baseline (W0) at week 24 (W24), respectively. Statistical analysis

was performed using the Mann-Whitney test (with Bonferroni correction) between the two most repre-

sented treatment groups (antidepressants and dupilumab), ***P<0.1.
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with dupilumab [20]. Similarly, Chiricozzi et al. reported a
reduction in IGA for at least 2 grades in 82.6% of the pa-
tients after 16 weeks of treatment [21]. In a retrospective
cohort study, Pruritus Peak (PP)-NRS and DLQI signifi-
cantly improved in all the 45 enrolled patients from baseline
to 16 weeks after dupilumab treatment (P< 0.001 for both
[22]. Moreover, compared to antidepressants, dupilumab has
been proven to elicit fast and notable symptom reduction
in PN patients. Zhai et al. observed a mean NRSI reduction of
7.89 points after only two weeks of dupilumab, whereas Beck
et al. reported a pruritus improvement to nearly 0 in terms of
NRSI in 12 weeks of treatment [23,24]. In addition, beyond
clinical symptom relief, patients’ mental health and quality of
life also saw subjective improvements after biological therapy.
Conversely, antidepressants’ effects on chronic pruritus are
variable and may appear modest in patients with PN. Kou-
wenhoven et al. showed that systemic treatment with gab-
apentin and/or antidepressants decreased the median average
pruritus NRS score from 7.0 to 5.5 in 31 patients with severe
chronic pruritus after 4 weeks and remained stable with up to
24 weeks of treatment [25]. However, the common side effects
of antidepressants result in considerable rates of discontinu-
ation. After initiation of gabapentin and/or antidepressants,
vertigo and drowsiness were most frequently and particularly
present in the first few days of treatment [26]. Moreover, even
if previous clinical trials for gabapentin in neuropathic pain
did not find a higher incidence of these adverse reactions in
older adults, clinicians should be careful in these patients with
preexisting dizziness or somnolence, with adjusted dosing, pa-

tient instructions, and close follow-up [27].

Limitations

Our study presents some limitations. First, the sample size
of the enrolled patients, although higher than others, was
relatively small, which may limit the generalizability of the
findings and results. Second, the study was conducted over
a 6-month period, which may not be sufficient to evaluate
the long-term efficacy and safety of the treatments. In this
regard, Paganini et al. have recently demonstrated the effec-
tiveness of dupilumab in all the parameters considered for

the disease, up to week 84 of treatment [19].

Conclusion

Our findings reflect the real-world practice of treating PN
and support the use of dupilumab as a new effective treat-
ment option, with significant improvements in pruritus,
quality of life, and disease severity compared to antidepres-
sant therapy. However, further large-scale, longer-term stud-
ies are needed to confirm these findings and to evaluate the
long-term efficacy and safety of dupilumab in the manage-
ment of PN.
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