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Abstract: Bullous pemphigoid (BP) is an autoimmune subepidermal blistering disease that predominantly affects elderly individuals. 
Systemic corticosteroids remain a mainstay of therapy but are often limited by comorbidities and treatment-related adverse effects. We 
report a 73-year-old man with refractory BP and multiple comorbidities who underwent sequential biologic therapy with omalizumab, 
dupilumab, and rituximab. The diagnosis was supported by typical clinical manifestations, subepidermal blistering, markedly elevated 
anti-BP180 antibody levels, peripheral eosinophilia, and elevated total IgE, although direct immunofluorescence was negative and 
indirect immunofluorescence was not performed. Omalizumab did not produce an early clinical response within two weeks, but its 
efficacy could not be fully evaluated because of the short treatment duration. Dupilumab induced the most rapid clinical improvement; 
however, relapse occurred after treatment discontinuation due to financial constraints. Rituximab was subsequently administered and 
contributed to sustained disease control and corticosteroid tapering. This case highlights the complexity of individualized biologic 
selection in refractory BP and suggests that clinical phenotype, serological profile, treatment response, corticosteroid-sparing needs, 
safety considerations, and economic accessibility should be integrated when developing personalized treatment strategies. 
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Bullous pemphigoid (BP) is a common autoimmune subepidermal blistering disease that predominantly affects elderly 
individuals. With population aging, the clinical burden of BP has increased, and management is often complicated by 
diabetes, infection risk, osteoporosis, neurological disease, and other age-related comorbidities.1 Systemic corticosteroids 
remain the cornerstone of treatment for moderate-to-severe BP, but prolonged or high-dose corticosteroid therapy may be 
difficult to sustain in elderly patients with multiple comorbidities.

In recent years, biologic agents targeting different immunological pathways have emerged as potential options for 
refractory BP. These include omalizumab, which targets IgE-mediated inflammation; dupilumab, which inhibits inter
leukin-4 and interleukin-13 signaling; and rituximab, which depletes CD20-positive B cells and reduces autoantibody- 
producing B-cell populations.2 Although individual biologics have been reported in BP,3 evidence regarding the 
sequential use of multiple biologics in a single refractory patient remains limited. Here, we report a case of refractory 
BP treated sequentially with omalizumab, dupilumab, and rituximab, highlighting diagnostic challenges, differences in 
treatment response, and the need to integrate disease mechanisms, comorbidities, drug accessibility, and patient-specific 
circumstances when individualizing therapy.

A 73-year-old male presented with a 3-month history of widespread erythema, tense blisters, erosions, and intense 
pruritus involving the trunk and limbs. Prior treatment with methylprednisolone and cyclosporine at a local hospital 
provided insufficient disease control. He was admitted to Wuhan No.1 Hospital and initially received prednisone 40 mg/ 
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day (0.67 mg/kg/day). However, tapering prednisone to 25 mg/day because of poorly controlled diabetes mellitus led to 
disease recurrence.

Past medical history included lung tumor, type 2 diabetes mellitus, cataracts, cerebral atherosclerosis, left acromio
clavicular joint fracture, and remote pulmonary tuberculosis. The patient had no history of immune checkpoint inhibitor 
therapy, including PD-1, PD-L1, or CTLA-4 inhibitors, and had not received dipeptidyl peptidase-4 (DPP-4) inhibitors 
before the onset of blistering lesions. Physical examination revealed extensive erythema, tense blisters, and erosions on 
the trunk and limbs, with minor oral erosions (Figure 1A). The Bullous Pemphigoid Disease Area Index (BPDAI) score 
was 38, and the Numerical Rating Scale (NRS) score for pruritus was 9.

Histopathological examination demonstrated subepidermal blistering with neutrophilic infiltration and perivascular 
lymphocytic and neutrophilic infiltrates in the superficial dermis (Figure 2). Direct immunofluorescence was negative for 
IgG, C3, IgA, and IgM. Indirect immunofluorescence was not performed. Baseline laboratory examination showed 
markedly elevated anti-BP180 antibody levels (118.12 U/mL; cut-off <9 U/mL), whereas anti-BP230 antibody levels 
remained below the cut-off value (1.91 U/mL; cut-off <9 U/mL). Peripheral blood eosinophil count was elevated at 1.0 × 
109/L, and total IgE(cut-off < 200 IU/mL) was increased to 348 IU/mL. IGRA was positive. Hepatitis B serology showed 
positive HBsAb and HBcAb.

Figure 1 Clinical course and laboratory parameters during sequential biologic therapy. (A–E) Representative clinical photographs at the indicated time points shown on the 
timeline: baseline before biologic therapy (A), week 2 during dupilumab treatment (B), week 6 during dupilumab treatment (C), week 24 after relapse and rituximab 
initiation (D), and week 46 during follow-up after rituximab treatment (E). The lower panels show changes in anti-BP230 antibody levels, anti-BP180 antibody levels, pruritus 
severity assessed by the Numerical Rating Scale (NRS), disease activity assessed by the Bullous Pemphigoid Disease Area Index (BPDAI), and daily prednisone() dose over 
time. Treatment phases are indicated by background colors: omalizumab (OMA), dupilumab (DUP), and rituximab (RTX). Injection time points are marked on the timeline. 
Abbreviations: BPDAI, Bullous Pemphigoid Disease Area Index; DUP, dupilumab; NRS, Numerical Rating Scale; OMA, omalizumab; RTX, rituximab.
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Based on the patient’s typical clinical presentation, subepidermal blistering on histopathology, markedly elevated anti- 
BP180 antibody levels, peripheral eosinophilia, and elevated total IgE level, a diagnosis of BP was made. The negative 
direct immunofluorescence result may have been related to prior systemic treatment, biopsy timing, or sampling factors. 
The absence of indirect immunofluorescence testing represents a limitation of the diagnostic work-up.

The patient received prednisone 60 mg/day (1 mg/kg/day) for one week without significant improvement in pruritus 
or skin lesions. Because of the elevated total IgE level and persistent disease activity, omalizumab 300 mg was added. 
After two weeks, no early clinical improvement was observed (BPDAI 40, NRS 9). Given the limited response and the 
need to reduce prolonged high-dose corticosteroid exposure in a patient with poorly controlled diabetes and multiple 
comorbidities, therapy was switched to dupilumab. However, because omalizumab was administered for only two weeks, 
its therapeutic efficacy could not be fully evaluated, and the lack of early response in this patient should not be 
interpreted as definitive omalizumab failure.

Dupilumab was administered as a 600 mg loading dose followed by 300 mg every two weeks. Within two weeks, the 
skin lesions markedly improved (Figure 1B), with BPDAI and NRS scores decreasing to 18 and 5, respectively. Anti- 
BP180 antibody levels were 157.55 U/mL, whereas anti-BP230 antibody levels remained below the cut-off value (3.36 
U/mL). After four doses of dupilumab, treatment was discontinued because of financial constraints. The disease remained 
controlled during subsequent follow-up while prednisone was tapered from 40 mg/day to 20 mg/day (BPDAI 6, NRS 4; 
Figure 1C). Anti-BP180 antibody levels decreased to 96.76 U/mL, and anti-BP230 antibody levels remained below the 
cut-off value (1.93 U/mL).

At week 16 after dupilumab therapy, following prednisone reduction to 20 mg/day, the disease relapsed with recurrent 
erythema, vesicles, and pruritus (BPDAI 49, NRS 8). Anti-BP180 antibody levels increased to 215.01 U/mL, while anti- 
BP230 antibody levels remained below the cut-off value (2.10 U/mL). Increasing prednisone to 65 mg/day failed to 
adequately control the disease (Figure 1D). Rituximab was subsequently selected after consideration of recurrent disease 
activity, the need for corticosteroid-sparing treatment, comorbidities, treatment accessibility, and the patient’s economic 
circumstances. Rituximab was administered at 200 mg for two infusions.4 Gradual healing of erosions was observed. 
Two weeks after the second rituximab infusion, BPDAI and NRS scores improved to 26 and 4, respectively. Systemic 
corticosteroids were successfully tapered to a maintenance dose of 5 mg/day (Figure 1E). The patient remained in 
remission without adverse events during 14 months of follow-up.

This case is important because it illustrates both the potential and the limitations of sequential biologic therapy in 
refractory BP. The patient had advanced age, diabetes mellitus, a history of lung tumor, remote pulmonary tuberculosis, 
and other comorbidities, making prolonged high-dose corticosteroid therapy undesirable. The clinical course showed 

Figure 2 Histopathological findings. Histopathological examination showed subepidermal blister formation with neutrophilic infiltration within the blister cavity and 
perivascular lymphocytic and neutrophilic infiltrates in the superficial dermis. Hematoxylin and eosin staining.
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different response patterns to three biologics: dupilumab produced the most rapid improvement in skin lesions and 
pruritus, whereas rituximab was associated with more durable disease control and corticosteroid tapering after relapse. 
Therefore, the present case supports an individualized approach rather than a fixed biologic sequence.

The diagnosis of BP in this patient warrants careful interpretation. BP is usually diagnosed by integrating clinical 
manifestations, histopathology, direct immunofluorescence, and serological testing.1 In this case, the diagnosis was supported 
by typical tense blisters and erosions with severe pruritus, subepidermal blistering on histopathology, markedly elevated anti- 
BP180 antibody levels, peripheral eosinophilia, and elevated total IgE. However, direct immunofluorescence was negative, 
and indirect immunofluorescence was not performed. We therefore acknowledge that the negative direct immunofluorescence 
result and absence of indirect immunofluorescence limited the diagnostic certainty. Possible explanations for the negative 
direct immunofluorescence include previous systemic treatment, biopsy timing, or sampling factors. In addition, anti-BP230 
antibody levels remained below the cut-off value throughout the disease course and should not be interpreted as positive.

Drug-induced BP was also considered. This was particularly relevant because the patient had a history of lung tumor 
and type 2 diabetes mellitus, and immune checkpoint inhibitors and DPP-4 inhibitors have been implicated in BP-like 
eruptions or BP induction. A detailed medication history showed no previous exposure to PD-1, PD-L1, or CTLA-4 
inhibitors and no use of DPP-4 inhibitors before the onset of blistering lesions. These findings made immune checkpoint 
inhibitor-associated BP and DPP-4 inhibitor-associated BP less likely in this case.

The selection of omalizumab was supported by the patient’s elevated total IgE level and by the role of IgE-mediated 
inflammation in BP.5 Omalizumab, a recombinant humanized anti-IgE monoclonal antibody, binds circulating IgE and reduces 
FcεRI-mediated activation of mast cells and basophils. Its efficacy may involve reduction of FcεRI-positive and IgE-positive 
inflammatory cells in lesional skin.6 A French multicenter retrospective study reported favorable outcomes with omalizumab in 
BP resistant to first-line therapy.7 In the present case, however, omalizumab did not produce an early clinical response within two 
weeks. Because the exposure duration was short, we have avoided describing this as definitive omalizumab failure. Rather, the 
result should be interpreted as a lack of early response under the specific treatment conditions of this patient.

Dupilumab produced the most rapid clinical improvement in this case. Dupilumab blocks the interleukin-4 receptor 
alpha subunit and inhibits IL-4 and IL-13 signaling, thereby suppressing type 2 inflammation, which is increasingly 
recognized in BP pathogenesis. Emerging evidence supports dupilumab as a safe and effective option for BP.8 In this 
patient, skin lesions and pruritus improved within two weeks of dupilumab initiation, and disease activity remained 
controlled for a period after treatment discontinuation. However, relapse occurred during corticosteroid tapering after 
discontinuation of dupilumab due to financial constraints. These findings suggest that dupilumab was clinically effective 
for early disease control, but sustained treatment may have been necessary to maintain remission.

Rituximab was selected after relapse and inadequate control despite prednisone escalation. Rituximab targets CD20- 
positive B lymphocytes and can reduce pathogenic B-cell populations involved in autoantibody production.9 Systematic 
reviews have suggested that rituximab, omalizumab, and dupilumab may all provide clinical benefit in BP, although the 
evidence base remains dominated by retrospective studies, case series, and case reports.10 In this patient, rituximab 
contributed to sustained disease control and allowed prednisone tapering to 5 mg/day, which was clinically meaningful 
given the patient’s diabetes and comorbidities. Compared with dupilumab, rituximab did not appear to produce the fastest 
initial improvement, but it was associated with longer-term corticosteroid-sparing disease control after relapse.

The present case should not be interpreted as establishing a standard sequential strategy of omalizumab followed by 
dupilumab and then rituximab. Several limitations should be emphasized. First, direct immunofluorescence was negative and 
indirect immunofluorescence was not performed, limiting diagnostic certainty. Second, omalizumab was used for only two 
weeks, preventing full assessment of its efficacy. Third, the decision not to restart dupilumab after relapse was influenced by 
financial constraints and treatment accessibility, rather than by lack of efficacy. Fourth, concomitant systemic corticosteroids 
may have contributed to disease control and complicate attribution of the observed responses to individual biologics. Despite 
these limitations, the case highlights how clinical phenotype, serological profile, treatment response, safety considerations, 
corticosteroid-sparing needs, and economic accessibility can influence biologic selection in refractory BP.

In this patient with refractory BP and multiple comorbidities, dupilumab produced rapid clinical improvement, 
whereas rituximab contributed to sustained disease control and corticosteroid tapering after relapse. Omalizumab did 
not produce an early response, but its efficacy could not be fully evaluated because of the short treatment duration. This 
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case does not establish a standard biologic sequence for BP. Instead, it underscores the need for individualized decision- 
making based on diagnostic certainty, immunological features, treatment response, comorbidities, safety concerns, and 
economic feasibility.
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