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Dupilumab, a new addition to the armamentarium for the
management of chronic spontaneous urticaria: A narrative review
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ABSTRACT

Chronic urticaria (CU) is a globally prevalent mast cell-driven skin disorder. Non-sedating second-generation antihistamines (nsAHs) are recommended
as the first-line therapy in patients with CU and according to the guideline, non-responders to the standard dose can be given higher doses up to 4 times
the standard dose. Omalizumab, an anti-immunoglobulin E antibody, is reccommended for those who do not respond to higher doses of nsAH. Despite
the presence of many treatment options and guidelines for their use, many patients still do not achieve adequate relief of symptoms from CU. Dupilumab,
a monoclonal antibody, has been available in the market for a long time. It recently received approval from the U.S. Food and Drug Administration for the
treatment of chronic spontaneous urticarial (CSU). In this review, we discussed the pharmacology, mechanism of action, and adverse effects of dupilumab

in CSU.
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INTRODUCTION

Urticaria, a prevalent skin disorder, is primarily driven by the
mast cells and characterized by recurrent itchy wheals. It may or
may not be associated with angioedema. When the symptoms
are present for more than 6 weeks, they are called as chronic
urticaria (CU). If an identifiable trigger is not present, CU is
known as chronic spontaneous urticaria (CSU).! CSU affects
about 0.5-1.8% of the adults, adversely affecting their quality
of life.” Second-generation non-sedating antihistamines
(nsAHs) are recommended as the first-line treatment for
CSU. In patients with unsatisfactory control of symptoms,
increase in dosage (up to four-fold) of second-generation non-
sedating antihistamines is recommended.”! In patients with
impaired quality of life due to refractory CSU, subcutaneous
omalizumab (300 mg every 4 weeks), an anti-immunoglobulin
E (IgE) monoclonal antibody can be used. In resource-
limited settings or those who cannot afford omalizumab,
ciclosporin (4-5 mg/kg per day during 6 months) can be a
treatment option for patients not responding to up-dosing of
second-generation non-sedating H1 antihistamines. During
pregnancy and breastfeeding, cetirizine, levocetirizine, or
desloratadine is preferred due to the availability of more safety
data.® Considering the incomplete response to omalizumab in
about 25% of patients,™ there is an unmet need for effective

and targeted treatment in CSU. Recently, the US. Food
and Drug Administration has approved dupilumab for the
treatment of CSU.

Objective

In this review article, we discussed pharmacodynamics,
pharmacokinetics, dose, and adverse effects of dupilumab in CU.

Research question

What is the pharmacological rationale, clinical efficacy, and
safety profile of dupilumab in the management of CSU, and
how does it expand current therapeutic options for patients
unresponsive to conventional treatments?

METHODOLOGY

A literature search was done using PubMed, Google Scholar,
and other open resources for English-language articles that
mentioned CSU and its treatments. The national clinical trial
database ClinicalTrials.gov was used to obtain information
regarding any ongoing clinical trials. We only included
clinical trial reports, case reports, and case series.

Inclusion criteria

Adult or adolescent patients (212 years) diagnosed with
CSU, with or without angioedema. Studies including both

*Corresponding author: Manali Deshpande, Department of Pharmacology, Dr. DY Patil Medical College, Navi Mumbai, Maharashtra, India.

mdeshpande471@gmail.com

Received: 26 July 2025 Accepted: 11 December 2025 EPub ahead of print: 04 February 2026 Published: XXXXXX DOI: 10.25259/IJSA_54_2025

This is an open-access article distributed under the terms of the Creative Commons Attribution-Non Commercial-Share Alike 4.0 License, which allows others to remix, transform, and build upon the
work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms. ©2026 Published by Scientific Scholar on behalf of Indian Journal of Skin Allergy

Indian Journal of Skin Allergy  Article in Press | 1


https://dx.doi.org/10.25259/IJSA_57_2025
https://dx.doi.org/10.25259/IJSA_54_2025

Deshpande, et al.: Dupilumab for CSU

adult and pediatric CSU cases were considered if CSU-
specific data could be extracted. Treatment with dupilumab
(subcutaneous, any dosage regimen). Studies combining
dupilumab with other agents (e.g., omalizumab, cyclosporine)
were included if dupilumab’s effect was evaluable.

MECHANISM OF ACTION

Several agents including type 2 inflammatory cytokines are
involved in the pathogenesis of CSU. The mechanisms for
the development of CSU may include direct and/or indirect
activation of mast cells and other cells including basophils
and eosinophils. Upregulated FCeRI expression and cytokine
production play an important role in the pathogenesis of the
disease.!

Dupilumab is a fully human VelocImmune-derived!
monoclonal IgG4 antibody. It works by blocking interleukin
(IL)-4Ro which results in inhibition of both IL-4 and IL-13
signaling. These two are important mediators of type 2
inflammation in several diseases.”’ Both are involved in
promoting B-cell immunoglobulin isotype class switching
to IgE, resulting in the production of IgE.® IgE attaches to
FCeRI, the high-affinity IgE receptor on mast cells surface.
Allergen or auto-allergen cross-linking of FCeRI-bound
IgE results in degranulation of mast cells and release of
mediators.”! The mechanism of action of dupilumab in type 2
inflammation cascade is shown in Figure 1.}

Dupilumab, by blocking IL-4 and IL-13 signaling pathways,
aligns with the emerging understanding of type 2
inflammation as a key driver in a subset of CSU cases.
This targeted approach offers a novel therapeutic avenue,
especially for those whose disease is resistant to existing
treatments.

PHARMACOKINETICS

Dupilumab is administered as a subcutaneous injection.
Initial peak concentration (Cp.) of dupilumab with doses

of 300, 400, and 600 mg is 30.5 + 9.39, 41.8 + 12.4, and
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Figure 1: Mechanism of action in chronic spontaneous urticaria.
CSU: Chronic spontaneous urticaria, IL: Interleukin.
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70.1 + 24.1 mcg/mL, respectively. The bioavailability of
dupilumab after a subcutaneous dose in CSU subjects ranges
between 61% and 64%. Total volume of distribution is 4.8
+ 1.3 L. It is expected to get broken down like endogenous
IgG. After the last steady-state dose (300 mg Q2W), the
median time to non-detectable concentration (<78 ng/mL)
is 10 weeks whereas with dose of 300 mg QW, it is 13 weeks.
It is available as 300 mg and 200 mg pre-filled syringes
with needles and 300 mg and 200 mg pre-filled pens for
subcutaneous injection.[%)

EVIDENCE FOR EFFICACY AND SAFETY OF
DUPILUMAB IN CU

In this section, available evidence for dupilumab in CU
has been summarized. Table 1 shows cases reports with
successful treatment of CU with dupilumab. %3]

A case series followed six patients (three females, three
males, average age 36) with CSU for up to 34 months. Initial
disease activity, measured by UAS7, was a mean of 37.4. All
patients were initially treated with dupilumab. Four out of the
six patients (67%) achieved and maintained CSU remission
(UAS7 remained zero) for 14-22 months after discontinuing
dupilumab therapy. This suggests a potential “disease-
modifying efficacy” of dupilumab. Of the two patients
who did not achieve remission, one was uncontrolled and
omalizumab was added. The other patient had an 18-month
lapse in dupilumab treatment due to affordability issues and
was later restarted on the drug through compassionate access.
This small case series highlights dupilumab’s potential to
induce sustained remission in a significant proportion of CSU
patients even after treatment cessation, indicating a possible
long-term benefit beyond just symptom suppression.!'

EFFICACY IN CSU

Efficacy of dupilumab in treating adults and children >12
with CSU symptomatic despite H1 antihistamine therapy
was assessed through the CUPID (NCT04180488) master
protocol clinical trial. This encompassed three 24-week well-
designed trials: CUPID Study A, B, and C studies, followed
by a 12-week blinded safety follow-up.!'"!

STUDY DESIGN AND PATIENT POPULATIONS

In the CUPID A and C studies, patients who did not achieve
symptomatic relief with an HI antihistamine and did not
have exposure to anti-IgE treatment were enrolled. These two
studies had no difference among them, but were a part of the
same clinical trial, and Study C was a confirmatory trial. In
the CUPID B study, patients who did not achieve adequate
symptomatic relief with both H1 antihistamine and anti-IgE
treatment were enrolled. The CUPID Study B did not meet its
primary endpoint, and therefore, dupilumab’s efficacy in CSU
is not proven. On the other hand, efficacy was confirmed in
the CUPID A and CUPID C studies. A total of 284 adults
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Table 1: Case reports with dupilumab in chronic urticaria.

Author Intervention Outcome

Zhu et al. Dupilumab 600 mg for week 1 and Complete response 4 months after the last treatment with dupilumab

(2022)11 300 mg at week 3, 6, 10, 16, and 24

Puxkandl Dupilumab 600 mg was given as initial Complete control of clinical symptoms

et al. (2023)"  dose then 300 mg every 2 weeks

Sun et al. Rescue therapy in chronic urticaria Significant improvement in symptoms after first dose (UAS7: 0). IgE levels

(2022)13 patients (600-mg SC initial dose, then = normalized on subsequent investigations. Significant improvement in the quality
300 mg every 2 weeks) of life; condition remained stable for 24months on maintenance treatment

IgE: Immunoglobulin E

and children >12 years of age with CSU were enrolled in
CUPID Study A and Study C. All these were symptomatic
patients despite treatment with H1 antihistamine and had no
exposure to anti-IgE treatment.!%

Dupilumab was administered based on the body weight
of the patient. For patients with 30-<60 kg, 400 mg (two
injections of 200 mg) was administered as the initial dose
and the subsequent dose was 200 mg every 2 weeks. For
patients with a body weight of >60 kg, 600 mg (two injections
of 300 mg) was given as an initial dose and subsequently
300 mg was administered every 2 weeks.

The primary endpoint of the study was the change from
baseline in the 7-day Itch Severity Score (ISS7) at Week 24.
The ISS7 is a cumulative score (0-21) derived from daily itch
severity ratings over a week. Change from baseline in the
UAS?7 at week 24 was the key secondary endpoint.
Dupilumab consistently outperformed placebo in both
studies. For the primary endpoint (Itch Severity - ISS7), both
Study A and Study C showed a greater reduction in ISS7 from
baseline with dupilumab compared to placebo. The least
square (LS) mean difference for dupilumab versus placebo
was —4.42 in Study A and -2.37 in Study C, indicating a
significant improvement in itch severity with dupilumab.

For secondary Endpoints (Overall Urticaria Activity -
UAS7 and Hive Severity - HSS7), dupilumab led to a more
substantial reduction in UAS7 from baseline than placebo
in both studies (LS mean difference of —9.04 in Study A and
—-4.34 in Study C). Similarly, dupilumab resulted in a greater
reduction in HSS7 from baseline compared to placebo (LS
mean difference of —4.69 in Study A and —2.01 in Study C).
The number of patients achieving UAS7 score of <6 (minimal
disease activity) and UAS7 = 0 (complete response/no disease
activity) at week 24 in the dupilumab group was significantly
higher compared to the placebo group in both studies. The
odds ratios, consistently above 2.7, suggested that patients on
dupilumab were more likely to achieve these response levels.

CUPID study A

CUPID Study A demonstrated significant improvements
in itch severity (ISS7) and overall urticaria activity (UAS7)
from baseline at Week 12 in the dupilumab group compared

to placebo. For ISS7, the LS mean difference (dupilumab
vs. placebo) was —2.53, indicating reduced itch severity
with dupilumab. For UAS7, the LS mean difference was
-5.44 (95% CI: -9.77, —1.11), showing improved overall
urticaria activity with dupilumab. Furthermore, the number
of patients in the dupilumab group achieving UAS7 score
of <6 at week 12 was higher than placebo (35.3% vs. 17.6%)
with an odds ratio of 2.79 (95% CI: 1.22, 6.40), suggesting
that patients on dupilumab were more likely to achieve a
response.

CUPID study B

In this study, 108 adults and children >12 with CSU were
enrolled. These patients were either inadequate responders to
H1 antihistamine and anti-IgE therapy (n = 104) or did not
tolerate anti-IgE treatment (n = 4).

At the time of enrolment, the patients in Study B had high
disease activity. Mean ISS7, USA7, and mean Hive Severity
Score over 7 days (HSS7) were 16, 31.5, and 15.4, respectively.
At baseline, a total of 69.4% patients had UAS7 score of >28.
Median total IgE level at the start of treatment was 77 IU/mL
(Q1, Q3: 20, 204.5).

In this study, dupilumab did not achieve a significant
difference for the primary endpoint.'® This means that
for patients who had already failed anti-IgE treatments,
dupilumab did not show a statistically significant benefit in
reducing itch severity in this study.

CUPID C study

Dupilumab led to a greater reduction in ISS7 from baseline
compared to placebo (LS mean change: -8.6 vs. —6.1;
P = 0.02). Patients on dupilumab experienced a more
substantial decrease in urticaria activity score over 7 days
(UAS7) than those on placebo (LS mean change: —15.9 vs.
—-11.2; P = 0.02). A significantly higher proportion of patients
achieved well-controlled disease status in the dupilumab group
versus placebo (41% vs. 23%; odds ratio = 2.7, P = 0.005).
Complete response was significantly more with dupilumab
than placebo (30% vs. 18%; odds ratio = 2.7, P = 0.02).

In essence, the data from both CUPID Study A and Study C
strongly support the efficacy of dupilumab in significantly
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reducing itch severity, overall urticaria activity, and hive
severity and in achieving higher rates of disease control in
patients with CSU, compared to placebo.

SAFETY PROFILE

There was no difference in the incidence of treatment-
emergent adverse events with dupilumab as compared to
placebo. The profile of dupilumab was generally consistent
with its previously established safety records. Common

adverse effects, including hypersensitivity reactions,
conjunctivitis, keratitis, psoriasis, arthralgia, parasitic
infections, eosinophilic conditions, and concurrent

administration of live vaccines are contraindicated.!"¥ Serious
adverse events are infrequent, but continuous evaluation of
long-term safety and tolerability remains inevitable.

CONTRAINDICATIONS

Dupilumab should be avoided in patients with known
hypersensitivity reactions. It is not indicated for the treatment
of other forms of urticaria than CSU. It should not be used
for the treatment of acute bronchospasm, status asthmaticus,
or psoriasis.’’!

DRUG INTERACTIONS

An increase in levels of some cytokines during chronic
inflammation can change the formation of CYP450
enzyme. Considering the possibility of modulation of some
cytokines by dupilumab, while starting or stopping it in those
receiving CYP450 substrates, especially narrow therapeutic
index drugs, clinicians should be careful. For example,
monitoring of warfarins effect should be considered.
Similarly, measurement of concentration for drugs such
as cyclosporine and modification of the CYP450 substrate
should be considered.!"”!

USE OF DUPILUMAB IN SPECIAL
POPULATIONS

As per the population pharmacokinetic assessment, age had
no effect on dupilumab clearance in adults and children from
6 to 17 years of age. In children from 6 months to 5 years of
age, an increase in clearance was seen with age.!"’!

There were no differences in pharmacokinetics between
elderly and younger adults.!"

Twelve children between 12 and 17 years of age with CSU
were part of CUPID. Steady-state trough levels of six children
receiving dupilumab 300 mg every 2 weeks or 200 mg every
2 weeks had the same range as adults with CSU receiving
dupilumab 300 mg every 2 weeks.!"*!

Phase 3 clinical trials (LIBERTY-CSU CUPID Studies
A and C) have consistently demonstrated its efficacy in
significantly reducing both itch severity (ISS7) and overall
urticaria activity (UAS7) compared to placebo. A substantial
proportion of patients treated with dupilumab achieved
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STEP 1: Non-sedating antihistamines (nsAH): Standard dose

|

STEP 2: Up dosing of nsAH upto 4x if
no relief from above
|

STEP 3: Add Omalizumab/ Cyclosporin

Figure 2: Therapeutic ladder for chronic urticaria.

well-controlled or even complete disease remission,

indicating a meaningful improvement in their quality of life.

Importantly, the safety profile of dupilumab in CSU studies

has been consistent with its established safety profile across

other approved indications, such as atopic dermatitis and

asthma. Common adverse events were generally mild. These

adverse events included reactions at the injection site.

The sequential treatment strategy for CU is presented in the

preceding section as Figure 2.5

Possible place of dupilumab in the therapeutic ladder of CSU:

Considering the cost, dupilumab may have its place in the

following patient populations of CSU

1. Those with contraindications for the use of omalizumab
and cyclosporin

2. Patients with CSU with comorbidities such as atopic
dermatitis, eosinophilic ~phenotype of asthma,
chronic rhinosinusitis with nasal polyp, eosinophilic
esophagitis, prurigo nodularis, inadequately controlled
and eosinophilic phenotype of chronic obstructive
pulmonary disease, and bullous pemphigoid.

CONCLUSION

Dupilumab represents a significant advancement, particularly
for patients who remain symptomatic despite conventional
H1-antihistamine therapy. It offers a valuable new option for
adults and adolescents aged 12 years and older suffering from
uncontrolled CSU. Its demonstrated efficacy in alleviating
debilitating itch and hives, coupled with a favorable safety
profile, makes it a promising therapeutic addition for patients
seeking better disease control and improved quality of life.
Continued research may further elucidate its long-term
benefits and optimal integration into CSU management
algorithms.

Ethical approval: Institutional Review Board approval is not
required.

Declaration of patient consent: Patient’s consent is not required as
there are no patients in this study.

Financial support and sponsorship: Nil.

Conflicts of interest: There are no conflicts of interest.

Use of artificial intelligence (AI)-assisted technology for
manuscript preparation: The authors confirm that there was no
use of artificial intelligence (AI)-assisted technology for assisting
in the writing or editing of the manuscript and no images were
manipulated using Al



Deshpande, et al.: Dupilumab for CSU

REFERENCES

1.

Zuberbier T, Abdul Latiff AH, Abuzakouk M, Aquilina S, Asero R,
Baker D, et al. The international EAACI/GA*LEN/EuroGuiDerm/
APAAACI guideline for the definition, classification, diagnosis, and
management of urticaria. Allergy 2022;77:734-66.

Greenberger PA. Chronic urticaria: New management options. World
Allergy Organ ] 2014;7:31.

Godse K, Patil A, De A, Sharma N, Rajagopalan M, Shah B, et al. Diagnosis
and management of urticaria in Indian settings: Skin allergy research
society’s guideline-2022. Indian ] Dermatol 2022;67:732-43.

Tharp MD, Bernstein JA, Kavati A, Ortiz B, MacDonald K, Denhaerynck K,
et al. Benefits and harms of omalizumab treatment in adolescent and adult
patients with chronic idiopathic (Spontaneous) Urticaria: A meta-analysis
of “Real-world” evidence. JAMA Dermatol 2019;155:29-38.

Rizzi A, Li Pomi E, Inchingolo R, Viola M, Borgia F, Gangemi S. Alarmins
in chronic spontaneous urticaria: Immunological insights and therapeutic
perspectives. Biomedicines 2024:12:2765.

Macdonald LE, Karow M, Stevens S, Auerbach W, Poueymirou WT,
Yasenchak J, et al. Precise and in situ genetic humanization of 6 Mb of
mouse immunoglobulin genes. Proc Natl Acad Sci U S A 2014;111:5147-52.
Le Floch A, Allinne ], Nagashima K, Scott G, Birchard D, Asrat S, et al.
Dual blockade of IL-4 and IL-13 with dupilumab, an IL-4Ro. antibody, is
required to broadly inhibit type 2 inflammation. Allergy 2020;75:1188-204.
Church MK, Kolkhir P, Metz M, Maurer M. The role and relevance of mast

10.

11.

12.

13.

14.

cells in urticaria. Immunol Rev 2018;282:232-47.

McCann MR, Kosloski MP, Xu C, Davis JD, Kamal MA. Dupilumab:
Mechanism of action, clinical, and translational science. Clin Transl Sci
2024;17:€13899.

Dupixent® (dupilumab) injection, for subcutaneous use prescribing
information. [accessed 2025 Jun 01]. https://www.regeneron.com/
downloads/dupixent_fpi.pdf

Zhu C, Fok JS, Lin L, Su H, Maurer M. Complete response to dupilumab
in a patient with chronic spontaneous urticaria who did not tolerate
omalizumab. JAAD Case Rep 2022;32:109-12.

Puxkandl V, Hoetzenecker W, Altrichter S. Case report: Severe chronic
spontaneous urticaria successfully treated with omalizumab and
dupilumab. Allergol Select 2023;7:17-9.

Sun Y, Lin SY, Lan CE. Dupilumab as a rescue therapy for a chronic
urticaria patient who showed secondary failure to omalizumab. Kaohsiung
J Med Sci 2022;38:610-1.

Abadeh A, Lee JK. Long-term follow-up of patients treated with dupilumab
for chronic spontaneous urticaria: A case report. SAGE Open Med Case
Rep 2022;10:2050313X221117702.

How to cite this article: Deshpande M, Moirangthem J, Patil A.
Dupilumab, a new addition to the armamentarium for the management
of chronic spontaneous urticaria: A narrative review. Indian J Skin Allergy.
doi: 10.25259/1JSA_54_2025

Indian Journal of Skin Allergy « Article in Press | 5


https://dx.doi.org/10.25259/IJSA_54_2025

