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The positive effect of dupilumab on comorbid asthma
in patients with atopic dermatitis

To the Editor,

IL-4 and IL-13 are Type-2 (T2) inflammatory cytokines and key
drivers in T2 immune response, which is considered to play a cen-
tral role in the pathogenesis of several atopic diseases such as
atopic dermatitis (AD) and asthma. Dupilumab, a fully human
monoclonal antibody, binds to the a-subunit of the interleukin (IL)-4
receptor and blocks the signaling pathway of IL-4 and IL-13.1 It is
the first antibody-based treatment that became available for the
treatment of AD and is also registered for severe T2 asthma.?
Several studies reported improved clinical outcomes and sustained
reduction of T2 inflammatory biomarkers for AD as well as asthma
by using dupilumab.®* Since the majority of AD patients have co-
morbid asthma,’ the aim of this study was to investigate the effect
of dupilumab on asthma in patients treated for AD with dupilumab
in daily practice.

This study consecutively included adult AD patients with co-
morbid asthma and at least one measurement of the Asthma Control
Questionnaire (ACQ)-5 (scale 0-6), and/or FEV1, who started dupi-
lumab treatment for AD and participated in the BioDay registry from
October 2017 to June 2022. The ACQ-5 was used as patient-
reported outcome, consisting five questions on symptom control of
asthma. Following The Global Initiative for Asthma (GINA)-guidelines
controlled asthma in a real-life setting is defined as ACQ-5 < 0.5. In
a subset of patients using inhaled steroids regularly, Forced Expira-
tory Volume in 1 s (FEV1) was assessed, partially combined with
Fractional exhaled Nitric Oxide (FeNO). Levels of NO are increased
in the exhaled breath of patients with T2 asthma and provide an
objective biomarker of airway inflammation, with the following cut-
off points: <25 parts per billion (ppb) (low), 25-50 ppb (intermedi-
ate), >50 ppb (high).” Primary effectiveness endpoints were the mean
change from baseline in ACQ-5 and FEV1 at weeks 16 and 52. Sec-
ondary effectiveness endpoints were: ACQ-5 < 0.5, FEV1 > 80%
predicted, and FeNO at weeks 16 and 52. For the analysis of
continuous outcomes, a mixed model with a random intercept was
used and results were used to estimate means with 95% confidence
intervals (Cl). Continuous variable FeNO, with a highly skewed dis-
tribution, was log-transformed. These estimated mean log-
transformed were transformed back to median FeNO values (with

95% Cls). Descriptive analysis was used for the categorical endpoints.

The role of T2-indicator blood eosinophilia (>0.4 x 10*9/L) at the
start of dupilumab treatment on the primary endpoint FEV1 is shown
in the Appendix Table 3.

A total of 304 AD patients treated with dupilumab and co-
morbid asthma with an ACQ-5 and/or FEV1 measurement were
included (see Appendix Table 1 for the baseline characteristics per
cohort). All primary effectiveness endpoints significantly improved
after 16- and 52 weeks of dupilumab treatment compared to
baseline (see Figure 1 and Appendix Table 2). Mean ACQ-5 was
1.32 (95% Cl 1.20-1.45; n = 236) at baseline, and significantly
improved over time (p < 0.00), with —0.24 (95% Cl —0.38 to —0.10;
n = 173) at week 16 and —0.26 (95% Cl —0.43 to —0.09; n = 110)
at week 52. Mean FEV1 at start of treatment was 2.96 L (95% Cl
2.79-3.13; n = 104) and significantly improved over time (p < 0.00)
with 0.10 L (95% CI 0.03-0.16) and 0.12 L (95% CI 0.05-0.19) at
week 16 (n = 81) and 52 (n = 64), respectively. No significant
change for ACQ-5 and FEV1 was found between week 16 and 52.
Secondary effectiveness endpoints are presented in Figure 1 and
Appendix Table 2. At start of dupilumab treatment median FeNO
(n = 22) was 23.43 ppb (95% Cl 16.37-33.53) and significantly
decreased over time (p < 0.00), to 13.13 ppb (95% Cl 10.49-16.45;
n = 17) at 16-weeks and to 15.24 ppb (95% Cl 12.38-18.76;
n = 21) at 52-weeks of treatment (Figure 1). At start of treatment,
20.8% and 58.7% of the patients had an ACQ-5 <0.5 and
FEV1 > 80% and increased to 28.2% and 68.8% after 1 year of
treatment, respectively (Appendix Table 2).

In contrast to dupilumab studies, primarily focused on severe
uncontrolled asthma, the majority of the patients in our study had
relatively mild asthma with a mean ACQ-5 of 1.32 and FEV1 of 2.96 L
at start of treatment. Nevertheless, ACQ-5, FEV1 and FeNO signifi-
cantly improved already after 16 weeks. Previous randomized
controlled trials (RCTs) investigating the efficacy and safety of
dupilumab in patients with uncontrolled asthma showed a more
impressive effect on the primary endpoints.> However, similar sub-
stantial improvements are difficult to achieve in our AD patients with
relatively mild asthma.

As shown in the Appendix, no profound effect of T2-indicator,
blood eosinophilia, at the start of treatment was found regarding the

effectiveness of dupilumab on FEV1. On the contrary, in the asthma
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FIGURE 1 Effectiveness outcomes for asthma status during 1 year of dupilumab treatment in AD patients with comorbid asthma.

(A) Absolute change in ACQ. Bars represent mean and 95% Cl, (B) Percentage controlled ACQ-5 based on cut-off points; (C) Absolute change
in FEV1 in L. Bars represent mean and 95% Cl, (D) Percentage controlled FEV1% from predicted; (E) Absolute change in FeNO per ppb. Bars
represent median and 95% Cl, (F) Percentage controlled FeNO based on cut-off points. ACQ-5, Asthma Control Questionnaire; Cl, Confidence
Interval; FEV1, Forced Expiratory Volume in 1 s; FeNO, Fractional exhaled Nitric Oxide; Ppb, parts per billion. p-values based on overall
likelihood ratio tests for time. *p < 0.05.
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studies,® the most robust results were observed in patients with
elevated T2-indicators, including eosinophil counts. Possibly the ef-
fect of dupilumab is less dependent on T2-indicator blood eosino-
philia in patients with mild asthma.

A limitation of the study is the missing data due to the daily
practice setting and COVID-pandemic. Additionally, spirometry
measurements were only conducted in patients using inhaled corti-
costeroids thereby excluding patients with mild asthma.

In conclusion, 1 year of dupilumab treatment primarily indicated
for AD resulted in a significant improvement of comorbid asthma
with the largest effect in the first 16 weeks. Dupilumab treatment in
AD patients provides an additional advantage for patients with co-
morbid asthma.
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