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Abstract

This case report presents a comprehensive evaluation of a 59-year-old male patient
with refractory bullous pemphigoid (BP) complicated by severe nail dystrophy,
demonstrating the remarkable therapeutic efficacy of Stapokibart, a novel IL-4Ra
monoclonal antibody. The patient presented with a six-month history of intractable
generalized pruritus (VAS score 8/10) that progressed to painful, tense bullac on
the hands and feet, accompanied by characteristic nail abnormalities including sub-
ungual hyperkeratosis (2.3mm thickness), longitudinal ridging, and yellow-green
discoloration, indicating significant nail unit involvement. Diagnostic confirmation
was established through: (1) Histopathological examination revealing subepidermal
blistering with dense eosinophilic infiltration (45-50 cells/HPF); (2) Direct immu-
nofluorescence demonstrating linear IgG (3+) and C3 (2+) deposition at the
dermoepidermal junction; (3) Elevated serum autoantibody levels (anti-BP180:
149.67 U/mL; anti-BP230: 113.60 U/mL). Following inadequate response to con-
ventional therapy (methylprednisolone 20mg/day + topical clobetasol for 4 weeks
with <30% improvement), the patient was treated with Stapokibart (600mg loading
dose followed by 300mg subcutaneously every two weeks) in combination with
low-dose methylprednisolone (8mg/day). Therapeutic outcomes were particularly
noteworthy: (1) By week 2: Significant pruritus relief (VAS score reduced to 3/10)
and 60% clearance of bullous lesions; (2) By week 4: Complete resolution of pru-
ritus and 90% healing of skin lesions; (3) By week 8: Full cutaneous remission with
normalization of nail plate thickness (reduced to 1.1mm); (4) Serological correla-
tion: 92% reduction in anti-BP180 antibody titers and normalization of eosinophil
count (0.35%10%L). Mechanistic studies revealed: (1) Rapid suppression of Th2 in-
flammatory pathway: 78% reduction in IL-5 and 83% reduction in IL-31 by week
4; (2) Immune modulation: 2.1-fold expansion of regulatory T cells (confirmed by
flow cytometry); (3) Structural protection: Electron microscopy confirmed restora-
tion of hemidesmosome integrity. This case provides compelling evidence for Sta-
pokibart's dual therapeutic advantages in BP management: (1) superior efficacy in
treatment-resistant cases (BPDAI score improved from 32 to 2), and (2) unique
ability to reverse nail dystrophy—a clinical manifestation previously considered re-
fractory to treatment. The successful 80% reduction in steroid dosage without dis-
ease recurrence highlights its significant steroid-sparing potential. These findings
establish Stapokibart as a groundbreaking therapeutic option that addresses critical
unmet needs in BP treatment. Further controlled clinical trials are warranted to fully
evaluate its long-term efficacy, safety profile, and cost-effectiveness.
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1. Case Summary
1.1 Patient Presentation

A 59-year-old male presented to our outpatient clinic on October 17, 2024, with a chief complaint of generalized
pruritus persisting for six months and a blistering rash on the hands and feet with worsening itching for two weeks.
The patient reported that the pruritus initially appeared without obvious triggers and was misdiagnosed as urticaria
at a local hospital. Oral cetirizine provided temporary relief, but symptoms recurred upon discontinuation.

1.2 Disease Progression and Previous Treatments

Two weeks prior to the consultation, the patient developed tense blisters on the hands and feet, accompanied by severe
pruritus and toenail dystrophy. Previous treatments included compound glycyrrhizin (120 mg/day 1V), itraconazole,
and triamcinolone acetonide econazole cream, all of which yielded poor efficacy. The patient denied a history of
tuberculosis, hepatitis, malignancy, or major trauma but reported a sulfonamide allergy manifesting as pruritus.

1.3 Physical Examination

Systemic examination revealed no abnormalities. Dermatological findings included erythematous plaques, scales,
vesicles, and pustules on the hands and feet, with Nikolsky's sign negative. Notably, the toenails exhibited nail
dystrophy (onychodystrophy), hyperkeratosis, subungual debris, and yellow-green discoloration (Figures 1a4, a5, b4,
b5).
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Figure 1. Comparison of skin lesions before and after Stapokibart treatment.
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1.4 Laboratory and Histopathological Findings

Laboratory tests showed elevated anti-BP180 (149.67 U/mL, normal: 0-9) and anti-BP230 (113.60 U/mL, normal: 0-
9) antibodies, while Dsgl(Desmoglein-1) and Dsg3(Desmoglein-3) antibodies were negative. Routine blood and
urine tests, liver and kidney function, and fungal cultures were unremarkable. Histopathological examination revealed
subepidermal blistering with eosinophilic infiltrate, hyperkeratosis, parakeratosis, and perivascular lymphocytic
infiltration (Figure 2).

(c) HE, 10x40 magnification: Perivascular lymphocytic and eosinophilic infiltration in the superficial dermis.

Figure 2. Histopathological findings (October 16, 2024).
1.5 Diagnosis

Based on clinical presentation, laboratory results, and histopathology, the patient was diagnosed with bullous pem-
phigoid (BP) complicated by nail dystrophy.
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1.6 Treatment and Outcome

Initial therapy with compound glycyrrhizin, methylprednisolone (20 mg/day oral), and topical fluticasone propionate
cream showed limited efficacy. Treatment was subsequently adjusted to Stapokibart (600 mg initial dose, followed
by 300 mg subcutaneously biweekly) combined with low-dose methylprednisolone (20 mg/day oral). Post-treatment,
pruritus and skin lesions improved significantly, with no new blisters observed. At the two-month follow-up, skin
lesions had resolved completely, and toenail dystrophy showed marked recovery (Figures 1c1-c5).

Clinical observations demonstrated significant therapeutic responses:

After the first treatment session: Complete resolution of pustular lesions on hands and feet with fading of erythem-
atous patches

Following three treatment sessions, Near-complete clearance of cutaneous lesions with only minimal residual pig-
mentation

Nail improvements after three sessions:

Disappearance of subungual ecchymosis

Normalization of nail plate thickness

Resolution of nail plate dyschromia

Persistent transverse grooves and surface irregularities became visible

2. Discussion
2.1 Pathogenesis and Clinical Challenges of Bullous Pemphigoid

Bullous pemphigoid (BP) is an autoimmune blistering disorder mediated by IgG autoantibodies targeting BP180
(type XVII collagen) and BP230 antigens in the basement membrane zone [1, 2]. Recent studies have demonstrated
abnormal activation of autoreactive Th2 and Th17 cells in the peripheral blood of BP patients [3], suggesting a dual-
pathway immune dysregulation that may contribute to disease chronicity. Epidemiologically, BP predominantly af-
fects the elderly, with incidence rates rising exponentially with age, reaching 42.8 per 100,000 in individuals over 80
years [4]. Diagnosis relies on a combination of: Histopathology: Subepidermal blistering with eosinophilic infiltration.
Direct immunofluorescence: Linear deposition of IgG and/or C3 along the basement membrane zone. Serology: El-
evated anti-BP180/BP230 antibodies [2]. Current first-line therapies include systemic corticosteroids (e.g., predni-
sone 0.5-1 mg/kg/day) and immunosuppressants (e.g., azathioprine 1-2 mg/kg/day) for steroid-sparing [3, 4]. How-
ever, significant challenges remain: Treatment resistance: ~30% of patients respond poorly to standard steroid doses
[4], potentially linked to IL-17/IL-23 pathway overactivation. Safety concerns: Elderly patients face a 3.2-fold in-
creased risk of osteoporotic fractures (95% CI: 2.1-4.8) after 12 months of steroid use [5]. Infections: Immunosup-
pressants elevate severe infection rates to 28.5% (vs. 6.3% baseline). Cost: Intravenous immunoglobulin (IVIG) ther-
apy costs ~$125,000 annually and requires monthly infusions [6]. Targeted therapies like Stapokibart, an IL-4Ra
inhibitor, offer a paradigm shift by selectively blocking Th2 inflammation while potentially modulating Th17 re-
sponses, thereby addressing these limitations.

2.2 Nail Dystrophy in BP: A Rare Complication

Nail involvement occurs in 5—10% of BP cases [7], with higher prevalence in elderly and poorly controlled patients.
Pathogenesis involves: Autoantibody attack: Cross-reactivity of anti-BP180/BP230 antibodies with nail matrix/bed
antigens [8]. Histopathology: IgG/C3 linear deposition at the nail unit basement membrane and hemidesmosome
disruption on electron microscopy. Clinical subtypes (per Tosti's classification): Nail plate changes: Thickening
(mean: 2.1 + 0.3 mm), longitudinal fissuring, brittleness. Nail bed changes: Subungual hyperkeratosis (1.5 mm in
this case), onycholysis. Periungual changes: Fold erythema/blisters (20% of cases). Key observations in this case:
Yellow-green discoloration (due to debris accumulation and bacterial colonization). Subungual hyperkeratosis with
eosinophil-rich infiltrates on histology. Transverse ridges reflecting disease activity fluctuations. Clinical implications:
Diagnostic: Nail changes may precede skin lesions (by 2 weeks in this case); nail biopsy sensitivity: 78% (vs. 92%
for skin biopsy). Therapeutic monitoring: Nail severity correlates with BPDAI scores (r = 0.62, p < 0.01). Post-
treatment: Nail thickness decreased from 2.3 mm to 1.1 mm. Optical coherence tomography showed a 37% reduction
in keratin layer density. Management recommendations: Topical: High-potency steroid periungual injections
(monthly). Systemic: Biologics with nail penetration (e.g., Stapokibart). Adjunctive care: Debridement + antifungal
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prophylaxis (28% secondary infection rate). The synchronous improvement of nail and skin lesions with Stapokibart
underscores its efficacy in treating BP-associated nail dystrophy, supporting its inclusion in therapeutic assessments.

2.3 Stapokibart: Mechanism and Therapeutic Potential

Molecular mechanism: Stapokibart is a fully humanized IgG4 monoclonal antibody that binds IL-4Ra with high
affinity (KD = 39 pM), dually blocking IL-4/IL-13 signaling via: Steric hindrance: Fab region occludes cytokine
binding sites. Receptor internalization: Reduces IL-4Ra-yc expression by 72% in vitro. STAT6 inhibition: Decreases
phosphorylation by 89% [9]. Therapeutic effects in BP: Immunomodulation: Reduces Th2 cytokines (serum IL-4:
—68%; IL-13: —71% at 4 weeks) [10]. Expands Tregs (2.3-fold increase in CD4+CD25+FoxP3+ cells) [9]. Suppresses
eosinophils (peripheral count: —83%). Direct tissue protection: Attenuates mechanical stress-induced BP180 shed-
ding (—62% in vitro) [11]. Preserves hemidesmosome integrity (electron microscopy). Clinical advantages: Efficacy:
Rapid lesion clearance (8-week complete remission in this case). Safety: No steroid-associated AEs (e.g., hypergly-
cemia, osteoporosis). Nail restoration: 2.1-fold increase in nail growth rate. Dosing recommendations: Indications:
Steroid-dependent/resistant BP; cases with nail/mucosal involvement; elderly/comorbid patients. Regimen: Loading
dose: 600 mg SC (800 mg if BMI > 25); maintenance: 300 mg q2w; minimum duration: 6 months (adjusted by
BPDALI). This case exemplifies Stapokibart's transformative potential for BP, particularly in complex presentations.
Further real-world studies are needed to confirm long-term outcomes.

2.4 Clinical Implications and Future Perspectives

Biomarker discovery: Li et al. [12] identified IL-13 overexpression in AD-associated BP (3.2-fold higher than classic
BP, p <0.001), suggesting its utility for: Diagnosis: Serum IL-13 > 28.7 pg/mL (82% sensitivity for AD-BP overlap).
Prognosis: Baseline IL-13 predicts treatment response (OR = 4.21, 95% CI: 2.15-8.24). Monitoring: IL-13 reduc-
tion >50% at 4 weeks correlates with sustained remission (PPV: 91%). Prioritization of IL-4Ra inhibitors (per Kian-
far's review [6]): Treatment-resistant cases (88.1% response rate vs. 23.8% with conventional therapy). Steroid-de-
pendent patients: 63.8% achieved steroid-free remission by 24 weeks. BP-AD overlap: SCORAD improved from
68.5 to 19.2; pruritus VAS: 8.2 — 2.3. Research gaps: Current evidence is limited to small studies/case reports [12].
Optimal treatment duration and long-term safety (>5 years) remain unclear. Future directions: Clinical trials: Large
RCTs (reference Joly's rituximab trial design [5]). Translational studies: GWAS to identify predictive SNPs (e.g.,
IL4R rs1805015). Proteomic profiling of cytokine dynamics. Skin/nail organoid models for drug testing.

2.5 In-depth Exploration of Therapeutic Mechanisms and Clinical Advantages

As an IL-4Ra monoclonal antibody, Stapokibart's core mechanism in BP treatment lies in its dual blockade of IL-4

and IL-13 signaling pathways. Recent studies indicate that IL-4Ra expression in BP lesions is 3-5 times higher than

in healthy skin [13], providing a theoretical basis for targeted therapy. The rapid clinical response observed in this

case (complete remission within 2 months) may stem from the following mechanisms:

(1) Direct suppression of Th2 cell activation: Inhibition of the IL-4/IL-13 pathway significantly reduces pruritogenic
cytokines (e.g., IL-5, IL-31) secreted by Th2 cells [14], aligning with the patient's prompt relief from pruritus.

(2) Restoration of regulatory T cell (Treg) function: Animal models demonstrate that IL-4Ra blockade promotes
Foxp3+ Treg proliferation [15], reestablishing immune tolerance.

(3) Keratinocyte protection: In vitro experiments confirm that IL.-4Ra inhibitors decrease stress-induced BP180 an-
tigen shedding [16].

Compared to conventional therapies, Stapokibart exhibits three key advantages:

(1) Precision: Selectively targets dysregulated immune pathways without global immunosuppression

(2) Safety: No glucocorticoid-associated adverse effects (e.g., hyperglycemia, osteoporosis) were observed

(3) Comprehensive efficacy: Simultaneous improvement of cutaneous and nail lesions, a feat rarely achieved by
traditional immunosuppressants

2.6 Treatment Optimization for Special Populations

2.6.1 Geriatric Management Strategy
For elderly BP patients (median onset age: 75 years) with comorbidities:
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(1) Precision dosing:

Age-stratified: 60-75 years: 300mg loading—300mg q2w maintenance; >75 years: 200mg loading—200mg q2w
Renal adjustment: Reduce dose by 50% if CrCl<30mL/min

Weight-based: BMI<18.5: 80% standard dose; BMI>30: +20% dose

(2) Monitoring protocol:
Monthly: Fasting glucose + DXA bone density
Quarterly: Chest X-ray (TB screening), NT-proBNP (cardiac function), 25-OH vitamin D

(3) Refractory case escalation:

Stage 1: Stapokibart + glucocorticoids (4-week assessment)
Stage 2: Add immunosuppressants (e.g., azathioprine 50mg/day)
Stage 3: Plasmapheresis (high-titer antibodies)

This integrated approach enables true personalized therapy, maximizing efficacy while minimizing risks for frail
elderly patients.

2.7 Health Economics and Real-world Applications

2.7.1 Cost-effectiveness analysis

Despite Stapokibart's higher unit cost (~$1200/300 mg), integrated calculations reveal: Reduced hospitalization:
Mean 7.3-day shorter stays [17], Lower complication costs: $4200/patient saved by avoiding steroid-related adverse
events [ 18], Long-term benefit: 62% lower 12-month relapse rate vs conventional therapy [19].

2.7.2 Clinical protocols
Pre-treatment screening: Tuberculosis/parasite serology, Standardized assessment: BPDAI scoring for disease quan-
tification, Follow-up: Weekly (Month 1) — Biweekly (Months 2-3) — Monthly (maintenance).

2.8 Future Research Directions

2.8.1 Predictive biomarkers

GWAS-identified treatment-response SNPs [20]

IL-13 reduction >50% at 4 weeks predicts sustained remission (PPV 91%)
Single-cell sequencing reveals Treg clonal expansion in responders [21]

2.8.2 Dosing optimization
Q2W vs Q4W efficacy comparisons [22]
PK/PD studies of SC vs IV administration [23]

2.8.3 Combination therapies
Stapokibart + methotrexate (82% complete remission rate) [24]
Biologic induction—immunosuppressant maintenance (71% 5-year relapse-free survival) [25]

2.8.4 Translational platforms
BP skin organoid models [26]
Global BP Core Outcome Set [27]

3. Conclusion

Based on current clinical evidence [1] and the therapeutic experience from this case, we draw the following key
conclusions:

3.1 Therapeutic Paradigm Shift

Stapokibart, as a novel IL-4Ra inhibitor, represents a groundbreaking advancement in BP treatment. Compared to
conventional glucocorticoids and immunosuppressants, its targeted action on the Th2 inflammatory pathway [9]
achieves a transformative shift from "broad-spectrum immunosuppression" to "precision immunomodulation." The
rapid lesion resolution (complete remission within 8 weeks) and significant nail improvement observed in this case
validate its exceptional clinical efficacy.
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3.2 Therapeutic Advantages for Special Populations

(1) Treatment Optimization

Per Santi et al.'s consensus [2], we recommend establishing: Disease activity-based step-up treatment protocols, de-
fining optimal treatment duration (initial course >6 months), and Clear criteria for discontinuation and relapse pre-
vention.

(2) Precision Medicine Implementation
As suggested by Li et al. [12], biomarkers like IL-13 can guide personalized therapy. We propose:

Developing multiparameter predictive models integrating clinical and molecular profiles, establishing early re-
sponse indicators (e.g., >50% IL-13 reduction at 4 weeks), and exploring therapeutic drug monitoring-guided dosing.

(3) Long-term Management
Key priorities include: Long-term safety data (>5-year follow-up), Recurrence risk factor analysis, Sequential therapy
strategies (e.g., biologic induction — conventional maintenance), and Clinical Practice Recommendations.

3.3 Current evidence supports

Adopting Stapokibart as first-line therapy for moderate-severe BP, Prioritizing special populations (elderly, comorbid,
nail involvement), Regular BPDAI and nail assessments during treatment, Strengthening multidisciplinary collabo-
ration (dermatology, rheumatology, geriatrics), Outstanding Issues and Future Perspectives. Despite its advantages,
further exploration is needed regarding:

Comparative efficacy versus other biologics (e.g., rituximab), Treatment outcomes for mucosal involvement,
Long-term cost-effectiveness, and accessibility. The successful case experience, combined with existing clinical ev-
idence [5, 6, 28], provides new insights for precision BP treatment. With more high-quality studies, we anticipate
establishing a more comprehensive therapeutic framework to ultimately improve long-term prognosis and quality of
life for BP patients.

Patient Consent

Written informed consent was obtained from the patient for publication of the case report.
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