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Abstract: Chronic spontaneous urticaria (CSU) is a mast cell-mediated skin disease characterized by wheals and/or angioedema.
Some patients remain symptomatic despite standard-of-care antihistamines or omalizumab. We report a 44-year-old female with
refractory CSU with a history of recurrent widespread erythema and wheals with pruritus for over one year. She was failed to achieve
adequate disease control with oral antihistamines and 5 doses of omalizumab 300 mg. She was subsequently treated with anti-IL-4Ra
antibody stapokibart 300 mg (loading dose 600 mg) for 35 weeks, with an extended-interval dosing regimen (every 2 week for 9 doses,
every 3 weeks for 3 doses, and every 6 weeks for 2 doses). Rapid symptom control was observed by week 2 (Urticaria Activity Score
[UAS7] of 0 and Urticaria Control Test [UCT] score of 12), with complete disease control achieved by week 22 (UAS7 of 0 and UCT
score of 16). No relapse occurred during 3-month follow-up period.
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Introduction

Chronic spontaneous urticaria (CSU) is a debilitating skin disease that presents with recurrent pruritic wheals and/or angioedema
for >6 weeks in the absence of an identifiable trigger." It affects approximately 1% of the population worldwide and persists
beyond 1 year in over 80% of patients.> Patients with CSU often experience sleep disturbance, impaired daily functioning, and
psychological distress, leading to marked deterioration in quality of life and considerable socio-economic burden.*

Achieving complete symptom control is the primary treatment goal for CSU. Second-generation H1-antihistamines are
recommended as first-line therapy, allowing dose escalation up to 4-fold in patients with insufficient response.”’ When symptoms
remain inadequately controlled, the addition of omalizumab (anti-immunoglobulin E) is advised.”® Although cyclosporine
represents an effective third-line option for antihistamine-refractory CSU, its use is constrained by safety concerns.”

Type 2 inflammations plays a central role in CSU pathogenesis. Transcriptomic analyses have shown upregulated Th2-related
pathways (including interleukin [IL]-4 and IL-13 signaling) in lesional CSU skin,'® supporting the rationale for targeting type 2
cytokines as a therapeutic strategy. Dupilumab is an anti-IL-4 receptor subunit o (IL-4Ro) monoclonal antibody that blocks both
IL-4 and IL-13 signaling. Recently, the approval of dupilumab by the US Food and Drug Administration and the European
Medicines Agency, and is recommended in the Chinese consensus for the treatment of CSU in adolescents and adults
demonstrates that targeting IL-4Ro. can effectively improve pruritus, wheals, and urticaria activity.'"'*

Stapokibart, a humanized anti-IL-4Ra monoclonal antibody, binds to a distinct epitope on IL-4Ra that is located closer to
the ligand-binding site than that of the dupilumab analogue, and exhibits high-affinity, cross-species binding to IL-4Ra from
human, cynomolgus monkey, and rat.'® It is approved in China for moderate-to-severe atopic dermatitis inadequately
controlled by or refractory to topical therapies, seasonal allergic rhinitis, and severe uncontrolled chronic rhinosinusitis
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with nasal polyps.'*"'® Here, we report on the first case of refractory CSU who showed inadequate responses to multiple prior
therapies and subsequently was treated successfully with stapokibart.

Case Presentation

In September 2024, a 44-year-old female presented to our department with a history of recurrent widespread erythema and
wheals with pruritus for over one year, in the absence of an identifiable trigger, and reported symptom exacerbation during the
past week. Physical examination showed scattered erythema on the lower limbs without wheals, and dermographism test was
negative. Urticaria Control Test (UCT) score was 8 (range: 0—16), Urticaria Activity Score over 7 days (UAS7) was 16 (range:
0-42), and dermatology Life Quality Index (DLQI) score was 8 (range: 0—-30). Auxiliary examination in October 2024 showed
positive autologous serum skin test (ASST), total IgE of 34.3 IU/mL (range: 1-190.4 IU/mL), and basophil activation test of
0.42%. There were no abnormalities in blood routine examination, D-dimer, erythrocyte sedimentation rate, immunological
parameters, or C-reactive protein. The patient’s mother had a history of urticaria.

Since disease onset in 2023, the patient initially self-administered loratadine tablet, with rash subsiding within 24 hours.
However, symptoms recurred frequently without a clear seasonal or temporal pattern. She subsequently received multiple
therapies, including oral antihistamines (clemastine fumarate oral solution, cyproheptadine hydrochloride, and loratadine
tablet), Xiaofeng Zhiyang granules, and whole-body narrowband ultraviolet B (NB-UVB; 311 nm) phototherapy.
Intramuscular injection of compound betamethasone provided only temporary relief during acute flares. Despite treatment
with omalizumab (300 mg every 4 weeks for 2 doses) plus oral antihistamines, disease control remained inadequate.

According to the international and domestic guidelines, refractory CSU is defined as inadequate symptom control despite
standard or up-dosed H;-antihistamines or their combinations.”'” Based on these criteria, the patient was diagnosed as
refractory CSU.

After presentation at our hospital, the patient showed poor disease control (UCT 6, UAS7 30, and DLQI 21) despite
9 weeks of combined treatments with omalizumab (300 mg every 3 weeks [Q3W]), loratadine (10 mg once daily), and
NB-UVB phototherapy Q3W, with new erythema and wheals appearing every 2—3 days. In December 2024, omalizumab
was switched to off-label stapokibart (600 mg loading dose, 300 mg thereafter, every 2 weeks), while concomitant
therapies maintained (Figure 1). Marked improvements in symptoms and quality of life were evident as early as week 2.
By week 19, UCT score increased to 15, and UAS7 and DLQI decreased to 0 and 1, respectively (Figure 1). Considering
well-controlled disease and the patient’s economic burden, the dosing interval for stapokibart was extended to every
3 weeks for 3 doses, and later further to every 6 weeks for 2 doses. No relapse occurred during extended-interval dosing
or over the 3-month follow-up after discontinuation, with UCT, UAS7, and DLQI scores of 16, 0, and 0, respectively
(Figure 1). Follow-up laboratory tests showed a positive ASST, with total IgE of 2.29 TU/mL and a basophil activation
test of 2.34%. No adverse events were reported throughout the stapokibart treatment period.
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Figure | Timeline of stapokibart treatment and outcomes. Stapokibart was administered at 300 mg every 2 weeks (9 doses, 600 mg loading dose at week 0, followed by
300 mg at weeks 2, 4, 6, 8, 10, 12, 14, and 16), every 3 weeks (3 doses; at weeks 19, 22, and 25), and every 6 weeks (2 doses; at weeks 29 and 35). Loratadine tablet was
used on an as-needed (SOS) basis from weeks 2 to 14.

Abbreviations: DLQI, Dermatology Life Quality Index; NB-UVB, narrowband ultraviolet B; UAS7, Seven days urticaria activity score; UCT, Urticaria control test.
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Discussion

CSU is a mast cell-driven inflammatory skin disorder, with basophils also contributing to disease pathogenesis.'® Beyond
histamine release, IgE-mediated activation of mast cells and basophils promotes type 2 inflammation through cytokines such
as IL-4, IL-5, and IL-13,'° while T cell-mediated cytokine signaling further contributes to immune dysregulation in CSU.’

Recent Phase 3 trials have shown that IL-4Ra blockade with dupilumab improves urticaria disease activity in CSU
patients despite H1-antihistamines treatment.'""'*> However, among patients who are omalizumab-intolerant/incomplete
responders, the clinical benefit appears modest.''** Network meta-analyses continue to support omalizumab as the
preferred biologic therapy, with dupilumab representing a potential alternative in selected populations.?' These differences
may be partly explained by CSU endotypes, broadly classified as type I (IgE autoantibody-mediated), type IIb (auto-
immune), type I/type IIb overlap, and non-type I/IIb subtypes. Type I CSU is associated with rapid responses to
omalizumab, whereas type IIb disease often shows delayed or inadequate responses and may require alternative therapies.?'

This report describes a case of refractory CSU uncontrolled with multiple prior therapies for over one year, including
oral antihistamines, Chinese patent medicines, NB-UVB phototherapy, and omalizumab. Persistent ASST positivity
together with low total IgE levels suggested a type IIb autoimmune endotype, in which disease activity is largely
independent of IgE-mediated pathways.**** Consistent with prior observations that ASST-positive patients tend to be late
responders,** this profile may account for the delayed or limited response to omalizumab in this case.

Given the insufficient clinical response, stapokibart was initiated and administered with extended dosing intervals over a 35-
week treatment period. Rapid and marked improvements in symptoms and quality of life were evident as early as week 2, with
complete resolution of erythema, wheals, and pruritus achieved by week 22. The complete disease control was maintained during
the subsequent extended-interval dosing and 3-month follow-up, supporting the feasibility of personalized dosing interval
adjustments of stapokibart based on efficacy response in CSU. Although stapokibart suppresses type 2 inflammatory pathways, it
does not target the underlying autoantibodies detected by ASST, which may persist during treatment and account for sustained
ASST positivity. No treatment-related adverse events were observed during the treatment period.

The limitations of this report include its single-patient nature and short follow-up duration. In addition, a potential
delayed effect of prior therapies cannot be excluded, and the absence of mechanistic biomarkers or longitudinal
immunologic profiling limits interpretation of the treatment response.

Conclusion

This report demonstrates favorable clinical outcomes following stapokibart treatment in a patients with refractory CSU
who had an inadequate response to prior therapies, including omalizumab. Further large, controlled studies are required
to confirm the efficacy and safety of stapokibart in this population.
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