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To investigate the clinical efficacy of dupilumab injection in combination with systemic low-dose
hormones in the treatment of bullous pemphigoid. 60 patients with bullous pemphigoid were included
and the treatment plan is determined by the patient's condition, fully informed to the patient, and jointly
decided upon with the consent of the patient and family. 35 patients were treated with conventional
systemic low-dose hormone therapy and were classified as the control group and 25 patients were
treated with dupilumab injection in combination with systemic low-dose hormone therapy and were
classified as the study group. Patients in both groups received topical wet compresses on the rash area
and topical hormone-based creams during their hospitalization. The time to control disease activity,
the dose of the hormones at disease control, the cumulative dose of the hormones at disease control,
laboratory indices, pruritus level score, bullous pemphigoid activity level score and incidence of adverse
reactions were compared between the two groups. The time to control disease activity was shorter
in study group than in control group (p<0.05). The dose of the hormones at disease control and the
cumulative dose of the hormones at disease control in study group were smaller than in control group
(p<0.05). After 4 w of treatment, the peripheral blood eosinophil count, serum anti-bullous pemphigoid
180 antibody concentration, serum interleukin-4 and interleukin-13 levels, total serum immunoglobulin
E concentrations, bullous pemphigoid activity score and pruritus level score were significantly lower in
study group than in control group (p<0.05). The incidence of adverse reactions was lower in study group
than in control group (p<0.05). Dupilumab injection in combination with systemic low-dose hormones is
safe and effective in the treatment of bullous pemphigoid, and it can provide more options for the clinical

management of patients with bullous pemphigoid.
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A frequent autoimmune sub epidermal blistering
illness known as Bullous Pemphigoid (BP) is
characterized by the development of tight blisters
on edematous erythema and severe itching!!l. The
primary pathogenic characteristic is the BP180 and
BP230 sub epidermal structural protein’s breakdown,
which results in the development of tense blisters!?3!.
As the world's population ages, BP prevalence is
largely observed in elderly people aged 66 y to 83
y, and it is increasing yearly. Annual increases in the
prevalence of BP are being caused by the aging of
the global population®. The current incidence of BP
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is about 6 to 43 cases per million population per year,
and the prognosis is poor for patients of advanced age,
with concomitant neurological disorders and long-
term use of high-dose corticosteroids™. Currently,
systemic glucocorticoids are the main clinical regimen
for BP, with the addition of immunosuppressant’s or
intravenous immunoglobulin if necessary!® , but this
regimen has significant side effects, poor efficacy in
preventing relapse, and limited overall efficacy!”.
The annual mortality rates for BP have been reported
to be 11 %-23 %, 13 %-41 % and 12 %-27 % in
the United States of America (USA), Europe and
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Asia respectively, with the most common cause of
death being opportunistic infections due to long-
term medical immunosuppression®. It is therefore
essential to find a safe and effective treatment with
long-term viability.

According to earlier studies, inflammatory reactions
mediated by Interleukin (IL)-4 and IL-13, notably
stimulation of T helper 2 cells (Th2), are crucial in
the pathophysiology of BP. Type 2 inflammatory
responses are involved in the pathogenesis of BP.
High expression of IL-4 and IL-13, two types 2
pro-inflammatory cytokines, in blister fluid or skin
biopsies from patients with BPU?. Therefore, a
potential therapeutic approach for BP could involve
inhibiting the activity of IL-4 and IL-13. Dupilumab,
a human monoclonal antibody that suppresses 1L-4
and IL-13 signaling and stops the inflammatory
cascade, targets the alpha component of the IL-4
receptor (IL-4r) ", As a biologic agent, dupilumab
may be a safer and more effective treatment for
BP!"2l. According to reports, dupilumab has recently
played a key role in the management of BPI3!14!1
but this conclusion is not supported by valid clinical
data in China.

Based on this, we performed a real-world trial to
look at the effects of systemic low-dose hormones
combined with dupilumab injection for the treatment
of BP, with the aim of providing a valid reference for
the clinical management of BP.

MATERIALS AND METHODS
Study design:

Sixty patients with BP who received inpatient
treatment in a tertiary hospital in China from January
2021 to January 2022 were included in the study.
The treatment plan is determined by the patient's
condition, fully informed to the patient, and jointly
decided upon with the consent of the patient and
family. 35 patients were assigned to the Control group
(group C) and received systemic low-dose hormones
treatment, while 25 patients were treated with
dupilumab injection in combination with systemic
low-dose hormones and were classified as the Study
group (group S). All research participants gave their
informed consent for this study. The Medical Ethics
Committee of our hospital supported this study.

Inclusion and exclusion criteria:
Inclusion criteria: Age >18 y; meeting the diagnostic

criteria for BP as a patient who has not been treated
after diagnosis or who is in complete remission after
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stopping medication but has recently relapsed and is
not receiving treatment!®'s) and moderate to severe
severity of the disease were included!'®!.

Exclusion criteria: Minor lesions that are isolated
or treatable with topical medication or short-term
systemic therapy and treatment with systemic
glucocorticoids, immunosuppressive agents or
biologics within 12 w before study entry were
excluded.

Treatment:

Patients in the control group receive simple systemic
low-dose hormones at a standard dose of 0.4 mg/
kg/d of methylprednisolone for 7 d, and then the dose
may be increased to 1 mg/kg/d if the disease is not
effectively controlled. If the disease is not controlled
despite the increase in dose, then adjuvant therapy
such as immunosuppressive drugs and intravenous
immunoglobulin may be added. Maintain the dose
until blister formation ceases, crusting and erosions
disappear, and the lesion begins to re-epithelialize.
The dose is then reduced sequentially until 16 mg/d
is reached, then by 4 mg every 2 w until 8 mg/d.
Subsequently, the dose is gradually reduced by 2 mg
every 2 w until it reaches 0.

Dupilumab was administered to patients in the S
group in addition to the C group. The initial dose
was 600 mg subcutaneously, followed by 300 mg
subcutaneously every 2 w, and then gradually
reduced to 300 mg every 3 w and 300 mg every 4 w
until discontinuation, depending on disease control.

Primary outcomes:

Disease control occurs when no new lesions develop,
when those that already present start to heal, and
when the amount of itching starts to decrease and
the dose of hormone at which the lesion is fully
controlled. The cumulative dose of the hormone used
from baseline to the time of disease control.

Secondary outcomes:

Laboratory indicators: Peripheral blood eosinophil
count, serum anti-BP180 antibody concentration,
serum IL-4 and IL13 levels and serum total
Immunoglobulin E (IgE) concentration.

Pruritus level: The level of pruritus was assessed in
both groups using the Numerical Rating Scale (NRS).
The scale scores range from 0 to 10, corresponding
to no itching to unbearable itching. Higher scores
indicate more severe itching.

BP activity level: Assessed using the BP Disease
Area Index (BPDAI) activity score. Skin-vesicles/
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blisters; <15 as mild, 15-34 as moderate and >34 as
severe. Skin-erythema/erythema; <20 is considered
mild, 20-34 is moderate and >34 is severe. Mucous
membranes-vesicles/blisters; <10 as mild, 10 to 24
as moderate and >24 as severel!®!7],

Adverse reactions: Record the occurrence of
adverse reactions such as conjunctivitis and calculate
the incidence.

Statistical analysis:

The data were analyzed using the social sciences
statistical program Statistical Package for the Social
Sciences (SPSS) 21.0. Statistics were given as [n

(%)], and the Chi-square (y*) test was performed to
compare the data. The Kolmogorov-Smirnov test
was used to determine if the data were normally
distributed, and the Mann-Whitney U test was
employed to compare between groups. Measures
that were not normally distributed were provided as
median and quartiles. Measures that conformed to
the normal distribution were expressed as (X+s), and
comparisons were made using the t-test, Analysis of
Variance (ANOVA) and Least Significant Difference
(LSD) test. At p<0.05, differences were declared
statistically significant.

RESULTS AND DISCUSSION

Information from the baseline did not differ between
the two groups (p<0.05, Table 1). The duration of
disease control was shorter in S group than in C
group (p<0.05, fig. 1A). The effective control dose
of hormones and the cumulative effective control
dosage of hormones were smaller in S group than in
C group (p<0.05, fig. 1B and fig. 1C).

Eosinophil, serum anti-BP180 antibody
concentration, serum IL-4 and IL13 levels, and serum
total IgE concentration did not change between the
two groups prior to therapy (p>0.05). Both groups
experienced a statistically significant drop in the
levels of the aforementioned indicators after 4 w of
therapy, with S group experiencing a greater drop
than C group (p<0.05, fig. 2A-fig. 2E).

Prior to treatment, there was no difference between
the two groups in the BP activity level score or
the pruritus level score (p>0.05). Both groups
experienced a statistically significant decline in
these scores after the first 4 w of treatment, with S
group experiencing a greater decline than C group
(p<0.05, fig. 3A and fig. 3B). There was no difference
in the incidence of adverse reactions between the two
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groups (p>0.05, Table 2).

According to our research, dupilumab can help treat
BP that ranges from moderate to severe, primarily in
terms of reducing the cumulative dose of the hormone
at disease control and the time to control disease
activity, as well as reducing clinical symptoms and
optimizing laboratory parameters.

We used the time to control disease activity as the
primary observation in this study and showed that
dupilumab rapidly prevented the appearance of new
lesions and promoted the healing of primary lesions,
resulting in more rapid control of BP compared to
hormone therapy alone. Also, our study showed that
when comparing the effective duration of hormone use
between the two groups, the addition of dupilumab to
hormone use showed that dupilumab allowed BP to
progress in less time and at a lower hormone dose
(both the effective control dose and cumulative
dose of hormones were lower in S group than in C
group). Previous studies have shown that long-term
use of methylprednisolone can affect the function of
multiple systems in the body and has a higher number
of side effects!'®. Dupilumab has a high safety profile
in the treatment of BP by effectively reducing the use
of hormones while reducing the incidence of adverse
effects.

Our study showed that IL-4 and IL-13 were
abundantly expressed in the serum of BP patients,
further confirming the important role of IL-4 and IL-
13 mediated type 2 inflammation in the development
of BP. The levels of IL-4 and IL-13 were significantly
lower in BP patients after 4 w of dupilumab treatment,
significantly lower than those of patients receiving
hormone therapy alone, confirming that dupilumab
can reduce the type 2 inflammatory response by
inhibiting the expression of IL-4 and IL-13, thus
hindering the progression of BP. Additionally,
it was discovered that individuals with BP had
significant levels of IgE, eosinophils and anti-BP180
antibodies. By inducing the IL-4/IL-13 inflammatory
pathway and changing the Th1/Th2 balance, IgE
subtype antibodies govern Th2 cells, favoring the
Th2 cell population for immune response!'”. The
stimulation of type 2 cells promotes the development
of autoantibodies against BP180 and BP230 as well
as the proliferation of B cells. These autoantibody/
self-antigen combinations increase the inflammatory
pathway’s level of activation, encourage mast cell
degranulation, and draw in eosinophils. By blocking
the type 2 inflammatory pathway, dupilumab can
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achieve effective regulation of IgE, eosinophils and
other substances, thus optimizing the body’s immune
status and achieving BP control.

Pruritus, which is primarily induced by Th2 cytokines
like IL-13 via the peripheral itch sensory neuron
signaling pathway, is one of the most common clinical
symptoms of BPY. By directly blocking the 1L-4/
IL-13 pathway and suppressing the activity of Th2
cells, the targeted biologic medication dupilumab
can considerably reduce pruritus and improve the
lesion state. The findings of this study confirmed
the efficacy of dupilumab in reducing the clinical
symptoms of BP patients and enhancing the standard
of care by demonstrating that after 4 w of dupilumab
treatment, the pruritus scores and BP activity in S
group were significantly lower.

In terms of safety, this study found that patients
with BP treated with hormones alone experienced
adverse reactions such as abnormal liver function
and gastric upset, which did not occur in patients
treated with dupilumab. There was one case of
ocular conjunctivitis and one case of eosinophilia
in patients treated with dupilumab. The overall
incidence of adverse reactions was not significantly
different between the two groups, indicating that
the addition of dupilumab to hormone therapy for

TABLE1: BASELINE INFORMATION

BP does not increase the risks associated with the
use of the drug and has a significant safety profile.
However, the potential for eosinophilia and ocular
conjunctivitis as a result of dupilumab treatment
needs to be formalized in a larger clinical data set
and solutions actively explored to further enhance
the safety of dupilumab in the treatment of BP.

This study is a real-world, non-randomized controlled
study, which does not allow for more effective control
of some of the variables in the patients, which may
affect the conclusions of the study to some extent.
The long-term prognostic result of the patients in this
trial could not be determined because they were not
followed up on. Patient's quality of life and comfort
with treatment were not assessed in this study, and
it is not possible to know whether dupilumab may
provide benefits to patients in terms of quality of life.

The clinical efficacy of dupilumab injection in
combination with systemic low-dose hormone
therapy for BP is remarkable. It can effectively
reduce the type 2 inflammatory response of the body,
shorten the duration of disease control, reduce the
dose of hormone use, improve pruritus and other
clinical symptoms, reduce adverse reactions, and
have a significant safety profile. However, more

Characteristic Group S (n=25) Group C (n=35) xHt p value
Age (years, meanzSD) 65.35+1.25 65.41+1.39 0.172 0.864
Male/female n, (%) 14 (56.00)/11 (44.00) 19 (54.29)/16 (45.71) 0.017 0.895
Weight (kg, mean+SD) 67.32+3.27 67.55+3.24 0.270 0.788
BP duration 14.35+3.22 14.48+3.12 0.157 0.876
Coexisting conditions

Hypertension, n (%) 7 (28.00) 11 (31.43) 0.082 0.755
Cardiovascular disease, n (%) 4 (16.00) 6 (17.14) 0.014 0.907
Diabetes mellitus 4 (16.00) 7 (20.00) 0.156 0.693
Chronic renal insufficiency, n (%) 4 (16.00) 6 (17.14) 0.014 0.907
Neurologic disorder, n (%) 3 (12.00) 2 (5.71) 0.754 0.385
Interstitial lung disease, n (%) 2 (8.00) 2 (5.71) 0.122 0.726
Tumor, n (%) 1 (4.00) 1(2.86) 0.059 0.808
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Fig. 1: Primary outcomes in the group S compared with the group C, (A): The time to control disease activity; (B): The dose of the hormone at
disease control and (C): The cumulative dose of the hormone at disease control
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Fig. 2: Secondary outcomes in the group S compared with the group C, (A): Anti-BP180 autoantibody level; (B): Serum IL-4; (C): Serum IL-13;

(D): Serum IgE and (E): Eosinophil level
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Fig. 3: Secondary outcomes in the group S compared with the group C, (A): BPDAI scores and (B): NRS scores
Note: *p<0.05 compared with baseline in the same group and #p<0.05 compared with group C, (m): S group and (=): C group

TABLE 2: ADVERSE EFFECTS IN THE GROUP S COMPARED WITH THE GROUP C

T Group S (n=25) Group C (n=35) Ve p value
Infection 0 (0.00) 0 (0.00)

Hepatic disorder 0 (0.00) 1(2.86)

Gastritis 0 (0.00) 1(2.86)

Gastrointestinal bleeding 0 (0.00) 1(2.86)

Glaucoma 0 (0.00) 1(2.86)

Eosinophilia 1 (4.00) 0 (0.00)

Conjunctivitis of the eye 1 (4.00) 0 (0.00)

Total 2 (8.00) 4 (11.43) 0.191 0.663

clinical data are needed to verify whether it can be

widely promoted and applied in clinical practice.
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