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Objective: To examine the efficacy and safety of dupilumab treatment in
moderate-to-severe atopic dermatitis (AD) patients with comorbid allergic
rhinitis (AR).

Methods: A total of 26 patients received subcutaneous dupilumab every 2 weeks
and were followed up for 16 weeks. The efficacy assessment was evaluated
based on clinical parameters every 4 weeks, including the Eczema Area and
Severity Index (EASI), Pruritus Numeric Rating Scale (P-NRS), Severity Index
(EASI), and Dermatology Life Quality Scale (DLQI) for the severity of AD
symptoms, and the total nasal symptom scores (TNSS), visual analogue scale
(VAS) and Mini Rhino-conjunctivitis Quality of Life Questionnaire (MiniRQLQ)
for the severity of AR symptoms. The serum total immunoglobulin E (IgE) and
eosinophil levels were collected at baseline and 16 weeks after dupilumab
treatment. Treatment-emergent adverse events (TEAEs) ware conducted to
evaluate the safety profile of dupilumab.

Results: Dupilumab treatment resulted in a significant improvement in
AD symptoms after 16 weeks as demonstrated by reduced EASI, NRS,
DLQI, and ADCT scores. In addition, dupilumab treatment had a significant
improvement in AR symptoms based on reduced TNSS, VAS and MiniRQLQ
scores. After 16 weeks of dupilumab treatment, the blood eosinophil count,
eosinophil percentage, and total serum IgE levels were significantly decreased
when compared with the baseline values (P < 0.01 both). During the treatment
period, the incidence of TEAEs was 13.77% (n = 8). The most commonly reported
TEAEs were injection-site reactions (n = 13, 60.25%),

Conclusion: Dupilumab treatment resulted in clinically relevant improvements
in symptoms of AD and AR and had an acceptable safety profile.
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Introduction

Allergic diseases are a heterogeneous group of allergen-induced
immunological disorder, and often chronic and characterized by
type 2 inflammation (1). The prevalence of allergic diseases,
including atopic dermatitis (AD) and allergic rhinitis (AR) has
increased dramatically worldwide in the past several decades and
have emerged as a significant global health concern (2, 3). The
pathophysiology of AD is complex and multifactorial, involving
genetic disorders, skin barrier dysfunction, aberrant immune
responses, and skin microbial dysbiosis (3, 4). For most mild-to-
moderate severity AD patients, topical therapy with corticosteroids
or calcineurin-inhibitors is sufficient (5). However, a long-term
alternative to systemic therapy is required for patients with
moderate-to-severe AD (6). AD is also strongly associated with the
development of AR (7). 15%-61% of AD patients complicate with
AR (8). AR is an IgE mediated inflammation of the nasal mucosa
following exposure to allergens and characterized by symptoms
such as nasal obstruction, rhinorrhea, itchy nose, and/or sneezing

2,9). While the majority of AR patients can be effectively managed
with antihistamines, topical corticosteroids, and allergen-specific
immunotherapy, there remains a subset of severe cases that are
inadequately controlled (9, 10). However, allergic symptoms may
worsen when the AD and AR conditions coexist (11). The presence
of allergic comorbidities in patients should be considered when
selecting an appropriate systemic treatment strategy. The prospect
of utilizing a single agent to address both AD and AR presents an
enticing possibility.

In recent years, the development of monoclonal antibody
(mADb)-based therapies against type 2 cytokines has represented a
significant advance in the treatment for these allergic diseases (6).
Therefore, the prospect of utilizing a single agent to treat both
diseases AD and AR is notably promising.

Dupilumab, a fully human mAb, functions by inhibiting the
IL-4 and IL-13 signaling pathways through blocking the IL-4R
receptor alpha and IL-13 receptor alpha-1 subunits (12, 13). It has
received approval from the US Food and Drug Administration
for the treatment of patients with type 2 inflammatory diseases.
It is indicated for the treatment of inadequately controlled,
moderate-to-severe AD in patients aged 12 years and older
in the United States, and in adult patients in the European
Union (14). Patients treated with dupilumab demonstrated rapid
and significant improvements across all evaluated measures of
atopic dermatitis disease activity (6, 14). Furthermore, studies
administering dupilumab have shown a reduction allergen-
specific IgE levels and an improvement in allergic symptoms
in sensitized AR patients (15). Overall, utilizing a targeted
immunomodulator such as dupilumab enables systemic treatment,
potentially addressing atopic and allergic conditions that often
occur concomitantly.

Although studies have confirmed the efficacy of dupilumab in
treating AD and AR independently, there are no systematically
evaluated its simultaneous effects on patient-reported outcomes
(PROMs) across both diseases, which remains undetermined.
Because of AD and AR frequently coexist, the impact of
shared IL-4/IL-13 blockade on their
uncharacterized. This study aimed to assess the efficacy and

symptoms remains
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safety of dupilumab as monotherapy in moderate-to-severe AD
with comorbid AR patients.

Materials and methods

Study design and patients

This is an observational study of dupilumab therapy in
moderate-to-severe AD patients and combined AR for evaluation
of the efficacy and safety of dupilumab. AD was diagnosed
according to the criteria developed by Hannifin-Rajka standard
(16) and the diagnosis of AR according to the ARIA guidelines
(17). Patients receiving dupilumab therapy were enrolled at No.2
Hospital affiliated Shandong University and Zhongda hospital
of Southeast University between June 2022 and August 2024.
This study approved by the institutional review board or ethics
committee at each trial site. We obtained written informed consent
from all participants before commencing the study. A total of 26
participants received dupilumab and were evaluated after 16 weeks
treatment. Demographic and clinical characteristics of the patients
were recorded, shown in (Table 1).

Inclusion and exclusion criteria

fulfilled the
inclusion criteria. The inclusion criteria were as follows: (a)
aged between 18 and 70 years old; (b) diagnosis of a moderate-

We enrolled patients who following

to-severe AD with the indication for treatment with dupilumab
established by the National Medical Products Administration.
(c) Conforming to the concomitant presence of AR. (d) Positive
results of skin prick test, and/ or positive serum specific IgE
test for pollens.

Patients were excluded from the study if they met any of
the following criteria: (a) treated with a systemic glucocorticoid
within 4 weeks prior to recruitment; (b) participation in any
clinical study within the 3 months prior to recruitment; (c) treated
with allergen specific immunotherapy within last 3 years; (d)
received other mAb treatment prior to recruitment; (e) pregnant,
breast-feeding women; (f) patients with immunologic suppression,
diabetes mellitus, autonomic neuropathy, coronary heart disease
or hypertension.

Dupilumab treatment

All patients received subcutaneous injections of dupilumab
(Sanofi, France) as per the prescribed treatment regimen
every 2 weeks. The initial dose administered was 600 mg,
followed by subsequent
every 2 weeks for 16 weeks. Follow up observations were

doses of 300 mg administered

evaluated every 4 weeks.

Assessments

Efficacy endpoints were collected to assess disease severity and
included the percentage of patients who achieved an IGA response

frontiersin.org


https://doi.org/10.3389/fmed.2025.1556769
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org/

Tian et al.

TABLE 1 Demographic and baseline clinical characteristics of
study participants.

Characteristic n=26
Sex, n (%)

Male 19 (73.1)
Female 7 (26.9)
Age, years, mean &+ SD 47.9 +10.6
Weight (kg), mean £+ SD 742+15.1
BMI (kg/m?), mean = SD 26.1£53
Duration of AD (years), mean = SD 4.6 £ 1.7
Duration of AR (years), mean &+ SD 38+1.1
Serum total IgE levels at baseline >400 KU/L, n (%) 14 (53.8)
Serum EOS levels at baseline >0.5 x 10° /L, n (%) 11 (42.3)
Comorbidity, n (%)

Allergic conjunctivitis 5(19.2)
Asthma 4(15.4)
Food allergy 2(7.7)
Hives 1(3.8)

Patients receiving prior systemic medications for AD, n (%)

Topical corticosteroids 23(88.5)
Topical calcineurin inhibitors 20 (76.9)
Antihistamines 19 (73.1)
TCM 14 (53.8)
Cyclosporine 10 (38.5)
Methotrexate 10 (38.5)
Oral corticosteroids 5(19.2)
Azathioprine 3(11.5)

Patients receiving prior systemic medications for AR, n (%)

Antihistamines 22 (84.6)
Intranasal corticosteroids 21 (80.8)
Leukotriene receptor antagonists 11 (42.3)
Intranasal decongestants 10 (38.5)
Intranasal anticholinergics 6(23.1)

Data are presented as # (%) or mean = SD unless otherwise indicated. AD, atopic dermatitis;
AR, allergic rhinitis; BMI, body mass index; TCM, traditional Chinese medicine.

of 0 (clear) or 1 (almost clear) with >2 point improvement (IGA
0/1); =50, >75, or >90% improvement in EASI (EASI-50, EASI-
75, or EASI-90); >4-point improvement in Pruritus NRS (P-NRS
4); and Dermatology Life Quality Index (DLQI) of 0 or 1 with a
baseline score of >2 (DLQI 0/1) from baseline at weeks 4, 8,12 and
16. The effect of dupilumab on rhinitis-associated nasal symptoms
and quality of life was measured using the TNSS, VAS and
MiniRQLQ. Additionally, the efficacy of dupilumab was assessed
by monitoring changes in the aforementioned scoring systems.
The levels of eosinophils and serum total IgE were measured at
the initial presentation and at 16 weeks of dupilumab treatment.
Safety of treatment was also assessed according to the TEAEs
profile, which was monitored and recorded in daily questionnaire
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TABLE 2 Treatment-emergent adverse events during
dupilumab treatment.

TEAEs, n (%) All patients

(n = 26)
Any TEAEs 10 (38.5)
Patients with >2 TEAE 5(19.2)
Patients with any TEAEs leading to permanent 0(0)
discontinuation
Common TEAEs reported
Injection-site reactions 9 (34.6)
Cough 5(19.2)
Pyrexia 4 (15.4)
Nausea 4(15.4)
Headache 2(7.7)
Conjunctivitis 2(7.7)
Oropharyngeal pain 1(3.8)

All data are n (%) of patients, TEAE, treatment-emergent adverse event.

throughout the study. Treatment-emergent adverse events were
recorded throughout the study (Table 2).

Statistical analysis

All statistical analyses were performed using GraphPad Prism
software 9.0 (GraphPad software, San Diego, USA). Values
are reported as mean =+ standard deviation (SD) or number
(percentage) except where explicitly stated. Continuous data were
compared with the two-sample -test and categorical data with
Fisher’s exact test. Non-normally distributed data were assessed
using the Mann-Whitney U-test. We used ANOVA for repeated
measures and Dunnetts test for post-hoc analysis. A value of
P < 0.05 was considered to be statistically significant.

Results

Patient baseline demographics and
clinical characteristics

A total of 26 patients were included in the study, consisting
of 19 male individuals (73.1%) and 7 female individuals (26.9%).
Detailed demographic data and clinical characteristics of all
patients were outlined in Table 1. The mean ages of patients
were (47.9 £ 10.6) years. The mean weights were (74.2 & 15.1)
and mean body mass index (BMI) was (26.1 % 5.3) Kg/m>. The
mean history duration of AD was (4.6 + 1.7) years and the
mean history duration AR was (3.8 £ 1.1) years. Among these
patients, 5 (19.2%) patients had allergic conjunctivitis, 4 (15.4%)
patients had asthma, 2 (7.7%) patients had food allergy, and 1
(3.8%) patient had hives. Three patients (11.5%) had combined
diseases involving two or more systems. Prior to dupilumab
treatment, all patients received multiple medications. Topical
corticosteroids (n = 23, 88.5%), topical calcineurin inhibitors
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(n = 20, 76.9%), antihistamines (n = 19, 73.1%), traditional
Chinese medicine (TCM) (n = 14, 53.8%), cyclosporine (n = 10,
38.5%), methotrexate (n = 10, 38.5%), oral corticosteroids (n = 5,
19.2%), and azathioprine (n = 3, 11.5%) were used for AD
control before the current study, respectively. The percentages
of patients received antihistamines, intranasal corticosteroids,
leukotriene receptor antagonists, intranasal decongestants, and
intranasal antileukotrienes, and intranasal glucocorticoids for AR
control were 22 (84.6%), 21 (80.8%), 11 (42.3%), 10 (38.5%), and 6
(23.1%) before the current study, respectively. Details of drug use
were summarized in Table 2.

Efficacy

In terms of efficacy of dupilumab for the treatment of AD
symptoms, we analyzed severity measures such as EASI, IGA,
measures of pruritus symptoms (pruritus NRS scores) and quality
of life (DLQI scores). After 16 weeks of treatment, all patients
(100%) achieved EASI-50, 23 (88.5%) patients achieved EASI-75,
17 (65.4%) patients achieved EASI-90, and 22 (84.6%) patients
achieved IGA 0/1 (Figures 1A, B). The EASI score decreased from
a mean of (23.1 &£ 6.7) at baseline to (4.9 &£ 3.0), and IGA score
decreased from (4.2 £ 0.7) at baseline to (1.2 &+ 0.8) (P < 0.001
both, Figures 1C, D). Furthermore, all patients had a decrease
in pruritus NRS score of >4 (Figure 1B). The NRS score for
pruritus decreased from (7.9 £ 1.8) at baseline to (2.4 £ 1.3) at the
follow-up (P < 0.01, Figure 1E). Patients experienced a significant
improvement in quality of life, as evidenced by a considerable
decrease in DLQI scores, with 96.2% (25/26) patients showed a
reduction of >4 points (Figure 1B). Additionally, The DLQI score
decreased from (13.9 & 3.3) at baseline to (3.9 & 2.1) (P < 0.01,
Figure 1F).

In terms of efficacy of dupilumab for the treatment of AR
symptoms, we analyzed severity of AR symptoms (measured by the
TNSS and VAS), and quality of life (measured by the miniRQLQ).
After 16 weeks of dupilumab treatment, the TNSS scores were
significant decreased from (7.6 £ 2.3) at baseline to (4.1 £ 1.5)
and the VAS score decreased from (7.1 £ 1.0) at baseline to
(3.1 £ 1.1) (P < 0.01 both, Figures 2A, B). Patients experienced
significant improvements in all five domains of the miniRQLQ
questionnaire. The overall miniRQLQ score significantly decreased
from (2.9 £ 1.4) at baseline to (1.5 + 0.7) (P < 0.01, Figure 2C).

Effect of dupilumab on serum total IgE
and eosinophil levels

All patients had their serum total IgE and eosinophil count
levels compared baseline and at the 16-week follow-up. A total
of 25 (96.2%) patients exhibited a decrease in total IgE levels,
and 23 (88.5%) patients showing a decrease in eosinophil levels
at 16 weeks (Figure 3). After 16 weeks of dupilumab treatment,
the eosinophil count decreased from (0.40 & 0.19) x 10°/L at
baseline to (0.25 & 0.12) x 10 °/L, eosinophil percentage decreased
from (5.60 = 2.08)% at baseline to (4.12 &= 1.91)%, and the serum
total IgE levels decreased from (119.2 £ 51.0) at baseline level to
(77.8 £29.8) (P < 0.01 both, Figures 3A(C).
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Safety

Treatment-emergent adverse events were reported in 10
(38.5%) of the patients during the treatment period (Table 2).
The most commonly reported TEAEs were injection-site reactions
(n =9, 34.6%), which presented as local itching, wind masses and
pain at the injection site, but all of them were mild. In addition,
cough, pyrexia, nausea, headache, oropharyngeal pain reactions
and conjunctivitis occurred more frequently in patients were 5
(19.2%), 4 (15.4%), 4 (15.4%), 2 (7.7%), 2 (7.7%), and 1 (3.8%),
respectively. Five patients (19.2%) had more than one TEAEs. No
systemic AEs were observed among any of the patients receiving
dupilumab. No patient discontinued study treatment owing to
TEAEs. No deaths occurred during the study.

Discussion

The results of this study show that dupilumab is effective
in improving the signs and symptoms of moderate-to-severe
AD patients with comorbid AR. This improvement manifested
as reductions in both lesion extent and severity (EASI and
IGA scores), alongside diminished pruritus (NRS scores) and
demonstrably enhanced quality of life (DLQI) in AD control.
Furthermore, the effect of dupilumab treatment on AR control were
accompanied by significant improvements in AD control. These
improvements manifested as alleviated nasal symptoms measured
by TNSS and VAS scores, and improved quality of life measured
by total miniRQLQ scores. Dupilumab showed good efficacy for
both the skin lesions and allergic symptoms in AD patients with
comorbid AR, which would increase the compliance and benefit
of the patients (18). Moreover, dupilumab exhibited an acceptable
safety profile throughout the study.

Dupilumab, an IL-4R antagonist that inhibits the IL-4 and IL-
13 signaling pathway, has proven to be an efficacious inhibitor of
type 2 inflammation (6, 13). Given the crucial role of Th2-mediated
responses in type 2 inflammation driving allergic diseases, several
clinical trials have evaluated the therapeutic potential of dupilumab
(15). The efficacy and safety of dupilumab as monotherapy have
been demonstrated in multiple clinical trials and real-world studies.
These trials and studies have demonstrated promising clinical
efficacy in various atopic and allergic diseases, including AD,
AR, and asthma (15, 19). The significant influence of type 2
inflammation in moderate-to-severe AD manifests as a markedly
elevated prevalence of allergic comorbidities. Because of their
shared type 2 inflammatory mechanism, allergic comorbidities
may increase disease burden and influence the management of
patients with moderate-to-severe AD. A recent meta-analysis
has demonstrated a significantly elevated prevalence of allergic
comorbidities among AD patient (20). The analysis revealed that
the overall pooled prevalence with concomitant AR, asthma and
food allergy in AD patients was 40.5, 25.7, and 32.7%, respectively
(20-22). All of which notably surpass the prevalence rates observed
in individuals without AD. It has been widely acknowledged that
AD and AR have similar immunopathological and functional
characteristics, notably a predominant type 2 inflammatory profile
(23). The comprehensive treatment effect of dupilumab across
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multiple aspects of AD patients with and those without AR may
be due to the broad mechanism of action of dupilumab.

Within this profile, IL-4 and IL-13 play pivotal roles as
central drivers, orchestrating immune cell recruitment and
activation, disrupting epithelial barrier integrity, and contributing
to microbiome dysbiosis (24, 25). By inhibiting IL-4 and IL-13
signaling through their shared receptor, IL-4 receptor alpha (26,
27), dupilumab effectively suppresses the type 2 inflammatory
pathways underlying both AD and AR (28).

Frontiers in Medicine 05

Similar effects of dupilumab on type 2 inflammatory
biomarkers have been observed across clinical studies in multiple
atopic and/or allergic diseases (29).

The coexistence of AD and AR significantly amplifies
the overall disease burden, complicating disease management
and often necessitating multiple treatment modalities. The
demonstrated efficacy of dupilumab in treating atopic and allergic
diseases presents a valuable opportunity to manage these coexisting
conditions with a single therapeutic agent, offering a potential
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solution for this challenging patient population. Given the
importance of Th2-mediated responses in type 2 inflammation in
AD, several clinical trials have evaluated the role of dupilumab
therapy. Consistent with previous studies and systematic review
(6, 13, 21), our findings demonstrate that dupilumab treatment
is associated with significant improvements in both the signs and
symptoms of AD and overall quality of life.

The EASI assesses AD disease extent by considering erythema,
induration/papulation, excoriation, and lichenification (21). IGA
is an important indicator for clinical investigators to assess AD
patients (30). After 16 weeks of dupilumab treatment, the EASI-
75 and IGA 0/1 respondents were significantly improved. The
EASI-75 response rate observed in our study (88.5% reduction)
surpassed the previously reported range of 64%-75% in clinical
trials focused on AD, demonstrating superior clinical efficacy (12,
31). Dupilumab treatment was also associated with a significant
increase in the proportion of patients achieving IGA response
(IGA 0/1). Pruritus, one of the most bothersome symptoms of
AD patients (32). Achieving early control of pruritus is a key
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objective in the treatment of AD. In this study, with 85% patients
demonstrated a >4-point improvement in pruritus NRS by week
16, which was higher than that reported in the standard loading
dose group and previous clinical trial (33).

Dupilumab treatment led to a marked reduction in AR
symptoms, as demonstrated by significant decreases in TNSS and
VAS scores after 16 weeks. The benefits of treatment extend beyond
mere improvement of AD symptoms, exerting other meaningful
effects on the lives of patients. Similar to previous findings (34),
our study demonstrated that nasal symptoms and quality of life
also benefit greatly from dupilumab treatment. Previous study (15)
showed the administration of 300 mg of dupilumab every 2 weeks
resulted in TNSS scores reductions (mean: 5.03) in AR patients. In
contrast, in our study showed accelerated nasal symptom relief and
a more pronounced TNSS score reduction (mean: 4.1), suggesting
enhanced therapeutic efficacy. These reductions in severity may
also contribute to the significant improvements in quality of life

observed in this study.
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Quality of life considerations are an important element in
assessing treatment response in AD patients. Previously, treatment
with dupilumab was shown to be effective in preventing AD
exacerbations and improving quality of life in patients with
concomitant allergic asthma and persistent AR (35). In this
study, we utilized the DLQI to monitor the impact of AD
on various aspects of quality of life, including daily activities,
personal relationships, symptoms and feelings, leisure activities,
and work and school efficiency. In addition, we use the
miniRQLQ to assess the impact of AR across five domains:
activity limitations, practical problems and nose symptoms,
eye symptoms and other symptoms. Our results showed that
after dupilumab treatment, patients experienced a significant
improvement in quality of life, as evidenced by a considerable
decrease in DLQI and miniRQLQ scores, consistent with
previous clinical trial. The superior AD outcomes may reflect
synergistic effects of AR comorbidity management, as uncontrolled
nasal inflammation exacerbates skin barrier dysfunction (36).
Conversely, the accelerated nasal symptoms improvements could
stem from dupilumab’s systemic modulation of Th2 pathways,
which are shared across both diseases. Dupilumab has been
shown to gradually suppress IgE levels when used as a
monotherapy (37). Consistent with this fact, our data suggest
a strong effect of dupilumab on reducing allergen-specific IgE
levels, supporting its inhibitory effect of IL-4/IL-13 signaling
leads to reduced serum IgE production and amelioration
of allergic symptoms in sensitized patients. The observed
progressive suppression of total IgE and eosinophil levels may
also contribute to the gradual improvement in quality of
life and nasal symptoms throughout 16 weeks treatment. In
line with the established mechanism of action of dupilumab
(8), its efficacy in patients with AD and comorbid AR was
accompanied by significant reductions in both total serum IgE and
eosinophil levels.

The incidence of total TEAEs was lower in the dupilumab
group (38.5%) than previously reported results (77—78.6%)
(6, 15, 38), indicating that dupilumab was well tolerated
with an acceptable safety profile. Among the 26 patients,
no new TEAEs were observed and associated with allergic
comorbidities. Most TEAEs were mild or moderate. The safety
profile of dupilumab in patients with comorbidities was generally
manageable and consistent with that observed in the overall clinical
study population.

Our study has some potential limitations. Firstly, the limited
sample size posed challenges for analyzing the potential influence
of various factors on the therapeutic efficacy of dupilumab
across different patient subgroups. However, in future studies
with a larger sample size, it is necessary to compare the
efficacy and safety to provide clear evidence of dupilumab.
Secondly, the follow-up time was only 16 weeks, so it may
not be sufficient to confirm the long-term effectiveness and
safety of dupilumab. Finally, this study recruited patients with
moderate-to-severe AD whose condition was not controlled with
topical medications, in accordance with the current approved
indication for dupilumab. Consequently, the findings may
not be generalizable to broader populations of AD patients
with differing disease severity, phenotypes, or comorbidities.
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However, additional clinical studies are required to specifically
interrogate the potential benefits of dupilumab in patients with
AD coexisting AR.

Conclusion

In conclusion, this study shows that treatment with dupilumab
significantly improves the signs and symptoms, and improved
quality of life in moderate-to-severe AD patients with comorbid
AR. Moreover, dupilumab was generally well tolerated in
this patient population. Collectively, dupilumab treatment has
significant efficacy and safety in patients with AD and comorbid
AR. Our findings indicate that dupilumab monotherapy not only
effectively targets both AD and AR as isolated conditions, but
may also exert a broader therapeutic effect through coordinated
modulation multiple comorbidities of type 2 inflammation.
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