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Abstract

Dupilumab is a monoclonal antibody against the IL-4 receptor alpha which
has shown efficacy in T2 high severe asthmatics in phase 3 randomized
controlled trials. The purpose of this real-life study is to demonstrate the real-
life effectiveness of dupilumab in Austrian severe asthma patients. We retro-
spectively analyzed all patients receiving dupilumab at our severe asthma
clinic. Thirteen patients have so far received dupilumab at our center. The
primary outcome, asthma control questionnaire 6-item scale at 2 weeks, im-
proved by 0.57 points (p = .014), which is statistically and clinically significant.
Similarly, the asthma control test at 4 weeks improved by 3.91 points
(p =.024), also statistically and clinically significant. Improvements in forced
expiratory volume in 1s at 2 weeks were neither statistically, nor clinically
significant. Improvements at 4 weeks (+220ml, p=.041), and 3 months
(+229ml, p=.006), were statistically significant and clinically borderline
significant. No severe adverse events or hypereosinophilia were observed. No
adverse events led to treatment discontinuation. Most patients (85%) had
previously received monoclonal antibody treatment for severe asthma. Pre-
vious monoclonal antibody treatment had been discontinued in these patients
due to a lack of clinical response. Dupilumab is effective and safe in Austrian
real-life severe asthmatics. It provides a possible treatment strategy for T2 high
severe asthmatics who do not qualify for anti-immunoglobulin E or anti-IL5/
IL5R monoclonal antibody treatments or do not adequately respond to these.

Dupilumab is a monoclonal antibody (mAb) against
the IL-4 receptor alpha (IL-4Ra). Randomized
controlled trials (RCTs) have shown the efficacy of
dupilumab in severe, type 2 high, asthma.! So far,
only one real-life study on dupilumab in severe
asthma has been published.” Dupin et al.” showed

clinically meaningful and statistically significant
improvements in lung function (forced expiratory
volume in 1s, FEV1) and asthma control (asthma
control test, ACT).

The purpose of this retrospective, real-life study is to
add evidence on the real-life effectiveness of dupilumab
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in severe asthma. This is, to our knowledge, the second
worldwide, and first Austrian real-life study on dupilu-
mab in severe asthma.

All patients who received at least one application of
dupilumab at our tertiary care severe asthma clinic were
included for analysis (see methods in the Online Sup-
porting Information). Approval from the local ethics
committee was granted. Due to the retrospective study
design, written informed consent was not needed.

Thirteen patients have so far received dupilumab at
our center. The baseline characteristics are summarized
in Table 1. Three of these patients (23%) received main-
tenance oral corticosteroids (OCS) at treatment initia-
tion. The primary outcome, ACQ6 at 2 weeks, improved
by 0.57 points (n=10; 2.50+1.41 at baseline and
1.53+1.22 at week 2, p=.014, see Figure 1A). Con-
sidering the minimally clinically important difference
(MCID) of 0.5 in the ACQ6,” this improvement is not

TABLE 1 Patients' characteristics at baseline
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only statistically but also clinically significant. Similarly,
ACT at 4 weeks improved by 3.91 points (n=11;
14.82+5.69 at baseline and 18.73 +4.96 at week 4,
p=.024, see Figure 1B), exceeding the MCID of 3
points.” This statistically and clinically significant im-
provement was sustained at 3 months for both ACQ6
(n=7; —0.82; 2.20 + 1.38 at baseline and 1.38 +1.29 at 3
months, p =.045) and ACT (n = 8; + 4.00; 16.00 + 5.98 at
baseline and 20.00 +4.14 at 3 months, p=.041). ACT
was still significantly and clinically significantly im-
proved at 6 months (n = 6; + 6.83; 12.50 + 4.68 at baseline
and 19.33 +2.07 at 6 months, p =.044), due to missing
data points formal analysis for ACQ6 was not performed
for this timepoint.

FEV1 improved by 97ml at 2 weeks (n=13;
2613 + 649 ml at baseline and 2710+ 651 ml at week 2,
p =.176, see Figure 1C), which was neither statistically nor
clinically significant, considering an MCID of 230ml.’

Patients with severe asthma who received at least one treatment with dupilumab (N =13)

Age (y), (+SD)

Age at diagnosis (y), (£SD)

Former smokers, all, N (%)

Female patients, N (%)

Body mass index (kg/m?), (+SD)
CRSWNP, N (%)

Clinically relevant allergies, N (%)
Annual exacerbation rate, median (IQR)

Patients on maintenance OCS, N (%)

OCS dose in patients on maintenance OCS, mg in prednisolone equivalent, (+SD)

Any asthma-mAB treatment before, N (%)
Omalizumab before, N (%)
Reslizumab before, N (%)
Mepolizumab before, N (%)
Benralizumab before, N (%)

FEV, (L) pre BD, (+SD)

FEV,(% predicted), (+SD)

ACT, (+SD)

Patients with an ACT < 19, N (%)
ACQ6, (+SD)

PBEC (cells/ul), IQR)

FeNO (ppb), (IQR)

47 (+12)
51 (+19)

4 (31)

4 (31)

27.6 (+4.6)
8 (62)

11 (85)

2 (2-4)
3(23)

15.2 (+8.8)
11 (85)

4 (41)

4 (41)
3(23)

7 (54)

2.61 (+.65)
69 (£21)
16 (£5.9)
8 (62)

2.20 (£1.38)
110 (10-160)
38 (32-59)

Abbreviations: ACQ6, asthma control questionnaire 6-item scale; ACT, asthma control test; BD, bronchodilator; CRSWNP, chronic rhinosinusitis with nasal
polyps; FeNO, fraction of exhaled nitric oxide; FEV;, forced expiratory volume in 1s; IQR, interquartile range; mAB, monoclonal antibody; OCS, oral
corticosteroids; PBEC, peripheral blood eosinophil count; SD, standard deviation.
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FIGURE 1 Box and whiskers plots of ACQ6 (A), ACT (B), FEV1 (L) (C), FeNO (ppb, D), and PBEC (E) at baseline and subsequent
visits. Boxes show median and interquartile range, whiskers maximum and minimum. ACQ6, asthma control questionnaire 6-item
scale; ACT, asthma control test; FEV1, forced expiratory volume in 1s; FeNO, fraction of exhaled nitric oxide; PBEC, peripheral blood

eosinophilic count. *p < .05

FEV1 improvements at 4 weeks (n=11;+220ml;
2517 + 661 ml at baseline and 2737 + 598 ml at week 4,
p=.041), 3 months (n=10;+229ml; 2396+ 553ml at
baseline and 2625+ 505ml at 3 months, p=.006) were
statistically significant and clinically borderline significant.
At 6 months FEV1 improvement was only minimal
(n=6;+34ml; 2578 + 601 ml at  baseline and
2612 + 563 ml at 6 months, p = .889).

All three patients who received maintenance OCS at
baseline were able to reduce their OCS dose by at least 50%
at 3 months while improving asthma control. Eight patients
had chronic rhinosinusitis with nasal polyps (CRSWNP) at
baseline. Of those patients, six (75%) showed clinically re-
levant CRSWNP improvements after 1 month. These im-
provements continued until the end of follow-up in five of
those patients. In one patient, symptoms returned to
baseline levels at 3 months. Two patients had no relevant
change in CRSWNP symptoms under dupilumab treatment.
During dupilumab treatment, the annualized exacerbation
rate was significantly reduced (0 [0-1], p = .01) compared to
the pretreatment annual exacerbation rate (2 [2-4]). No
severe adverse events were observed. No adverse events

were linked to the injection and/or hypereosinophilia. No
adverse events led to treatment discontinuation. See results
on biomarkers in the Online Supporting Information.
Dupilumab rapidly improved asthma control in real-
life severe asthmatics. This improvement was both statis-
tically and clinically significant. The clinical improve-
ments seen here are comparable to both RCTs' and the
previously published real-life study by Dupin et al.,” with
slightly less pronounced improvements in FEV1. To our
knowledge, this is the first real-life study demonstrating
meaningful improvements in asthma control within
2 weeks of treatment initiation. FEV1 improvements,
while clinically and statistically significant at 4 weeks and
3 months, were not seen at 6 months. In the RCT by
Castro et al.' FEV1 improvements persisted until Week 52.
As asthma control improvements (both ACQ6 and ACT)
did not deteriorate at 6 months in our study a loss of
effectiveness is unlikely. Further real-life studies with a
bigger sample size as well as a longer follow-up are needed
to clarify this discrepancy. It is especially noteworthy that
most of our patients (85%) had previously received mAB
treatment for severe asthma, most of them benralizumab
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(51%). Previous mAB treatment had been discontinued in
these patients due to a lack of clinical response. These
findings are comparable to real-life data by Miimmler
et al.” Similar to previous studies,” hypereosinophilia was
seen in some patients but did not affect treatment re-
sponse, nor manifest in adverse events. The main limita-
tions of this study are the small sample size, as well as the
retrospective study design. Due to consecutive treatment
initiation at our clinic as well as a fixed end date for data
collection the sample size is even smaller at 6 months
(n=6). For that reason, the evidence on exacerbation rate
improvement is weak and needs to be confirmed in real-
life studies with a longer follow-up period.

Dupilumab is effective and safe in Austrian real-life
severe asthmatics. It provides a possible treatment strat-
egy for T2 high severe asthmatics who do not qualify for
anti-immunoglobulin E or anti-IL5/IL5R mABs or do not
adequately respond to these.
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Dupilumab rapidly improves asthma control in predominantly anti-IL5/IL5R pre-treated

Austrian real-life severe asthmatics. - Online supplementary

Methods:

Patient-reported asthma control measures (ACQ6, ACT), FEV1, peripheral blood eosinophilia count
(PBEC), fraction of exhaled nitric oxide (FeNO), oral corticosteroid dose (OCS, if applicable),
exacerbations, as well as adverse events were collected at baseline and every subsequent visit. The
primary outcome was pre-defined as an improvement in ACQ6 after 2 weeks of treatment initiation. We
believe patient reported outcomes (ACQ6 and ACT) best reflect improvement in clinical practice.
Furthermore, ACQ6 can measure improvement in asthma control within a week. The focus of this study
was pre-defined to evaluate rapid clinical improvement. For these reasons we deemed ACQ6 after 2

weeks to be the most appropriate primary outcome in this study.

Comparisons were made using a paired 2-tailed t-test or Wilcoxon signed-rank test, depending on
normality. Normality was assessed using the Shapiro-Wilk test. All statistical analyses were performed

using SPSS Version 25.0 (IBM Corporation, Armonk, NY).
Results:

Due to the small number of patients receiving OCS at baseline (n=3), no formal analysis of a potentially

steroid sparing effect was conducted.

Due to the low number of patients who have so far received dupilumab longer than 6 months (n=5), no
formal analysis was performed for further timepoints. It is important to point out that no patient has so
far discontinued dupilumab. Treatment and data collection are being continued and analysis of long-

term outcomes will be performed.

Changes in PBEC were neither clinically relevant nor statistically significant. There was a noticeable but

not statistically significant increase in PBEC (cells/pL) at 6 months (n=6; +528; 222 [+230] at baseline and
750 [+809] at 6 months, p=0.200). Three patients developed hypereosinophilia exceeding 1000 cells/uL,
including one patient on OCS (see Fig. 1E). Hypereosinophilia did not impair asthma control, nor result in
adverse events. FeNO decreased by 33 ppb (n=13; 59 ppb [£53] at baseline and 25 ppb [+25] at 2 weeks,

p=0.004, see Fig 1D), which is statistically significant. This decrease was sustained until 6 months,



although not statistically significant at 3 and 6 months, possibly due to smaller sample size (n=8 and n=6,

data not shown).
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