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AuTtu-IL-4,13-cTpaterus B Tepanum KOMOpOUAHDIX | Shegktor
NauueHTOB Ha NpUMepe peruoHanbHOro perucTpa
60NbHBIX TAXENOU 6pOHXMANBbHOW acTMOM

B.B. HayMoBa, [1.B. Kucenesa, E.K. benbtiokos, fl.P. CrapukoBa

Ypanbckuil rocyAapcTBeHHbIA MeAULMHCKUIA yHUBEpcuTeT, EkatepuHbypr, Poccuiickas Oepepaums

AHHOTALMA

O6ocHoeaHue. T2-BocmaneHue NEKMT B 0CHOBE OPOHXWasbHOM acTMbl W BOCMANMTENbHLIX 3aboneBaHuii Hoca, NMOLTBEPXK-
[asi KOHLenuuio «enuHoro 3aboneBaHus [bixaTeslbHbIX NyTei». [penapat mynunyMab, 6mokupys peuentop MHTepnen-
KUHOB 4 1 13, cnocobeH ynyywaTb KIIMHUKO-(YHKLMOHANbHBIE MOKA3aTeNM U KayecTBO WU3HW KOMOPOMAHBIX NaLMeHToB
¢ T2-3aboneBaHuamm.

Llene — oueHuTb 3ddeKTMBHOCTb aHTU-IL-4,13-Tepanum y KOMOPOUAHBIX NALMEHTOB B PErvoHanbHOM pernctpe 6osbHbIX
TAXENON BPOHXMabHOI acTMOV.

Mamepuaner u Memodel. Viccnenosanne addeKTMBHOCTM AynunyMaba npoBoaMiOCh METOAOM CPaBHEHMS CBS3aHHBIX COBO-
KYNHOCTEeN Ha OCHOBE TepPUTOPUANTbBHOM PErUCTPa B3POCSIbIX NALMEHTOB C TAXENOW BpOHXMANbHOWM acTMOi 1 CONYTCTBYIOLLMMM
XPOHWYECKUMM BOCMANMTENbHBIMU 3abonieBaHUAMM Hoca. Kak OCHOBHOM UCX0[, OLEHMBANM U3MEHEHWE CPELHEr0 KONMYeCcTBa
6annos B ACT-TecTe M noBbilLeHUEe [OAW MALMEHTOB C YACTUYHO M MOSHOCTbIO KOHTPOJIMPYEMOMN TSXENON BpoHXManbHOM
acT™Moii. OueHMBanu TakKe NoTPeBHOCTb B BPOHXONUTUKAX U CUCTEMHBIX TTIIOKOKOPTUKOCTEPOMAAX, YACIO 0DOCTPEHUIA acTMBI,
BbI30BOB Opuraz CKOpON MeLMLMHCKOI NOMOLLM M FOCMUTaNN3aLMiA, KauecTBo wm3HM (onpocHuk AQLQ), ypoBeHb 303MHOGMIOB
nepudepuyecKoi Kposm, yHKLMIO BHELLHEro AblxaHus. [JMHaMUKy COCTOSHWS NaLMEHTOB C XPOHUYECKUMM BOCMAUTENbHBIMM
3aboneBaHuUsAIMK Hoca oueHMBanmM no onpocHukam SNOT-22 u BALLL. MpoBoannu noarpynnoBoi aHanu3 AUHAMUKK CPeRHero
KonuuecTBa 6annos B ACT-TecTe B 3aBUCMMOCTY OT (DEHOTUNA XPOHUYECKUX BOCMANUTENbHbIX 3aboneBaHuii Hoca.
Pesynemamel. 3a 12 MecsueB Tepanuu gynunymabom ACT yeenuumncsa c 11 (Q1-Q3: 7-13) po 20 (Q1-Q3: 18-24) bannos
(p <0,001). lons naumeHTOB € YaCTU4HO W MOSHOCTBLH) KOHTPOSIMPYeMol acTMol yeenuumnack ¢ 0 fo 57,9% (p <0,001). Motpeb-
HOCTb B 6poHX0MTMKaX yMeHbLumnack ¢ 17,5 (Q1-Q03: 5,8-24,5) po 1,0 (Q1-Q3: 0,0-2,2) nossl B Hegento (p <0,001). [lo Tepa-
nun gynunymabom 68,5% naumeHTOB NPUHUMAnNK CUCTEMHbIE TIIOKOKOPTUKOCTepouabl, Yepe3 12 Mecsues tepanum — 10,5%
naumeHToB (p <0,001). CHusunock KonnyecTBo obocTpenni actmbl ¢ 2,19+1,83 (95% AW 1,28-3,11) mo 0,22+0,55 (0,05-0,49)
Ha naumeHTa B rog (p <0,001) v rocnutanusaumii ¢ 1,00+1,27 (95% AN 0,37-1,63) no 0,17+0,51 (95% 1M 0,09-0,42) (p <0,001).
KayectBo »u3Hu no AQLQ nosbicunocs ¢ 2,91 (Q1-Q3: 2,43-3,86) o 5,89 (Q1-Q3: 4,70-6,58) 6annos (p <0,001). Habniona-
locb yBENMYeHe 06bEMa hopcpoBaHHOTO BbIAOXa 3a NepByto cekyHay ¢ 55,38%:+16,66 (95% [N 47,10—63,67) mo 81,5%+19,14
(95% [N 71,98-91,02) (p <0,001). Mo onpocHuky SNOT-22 nonyyeHo cHuxeHue ¢ 47+29 (95% LN 34-61) po 25+18 (95% LN
17-34) (p <0,001), no BALW — ¢ 7+2 (95% AW 6-8) oo 4+2 (95% W 3-5) (p <0,001).

3aknwoyenue. [lynunymab npofeMoHCTPUPOBAN yNyyLLEHUE KOHTPOIA Haf CUMITOMaMMU TSKENOI BpOHXManbHOW acTMbI U Xpo-
HWYECKUMM BOCTIaNUTENbHBIMK 3a00NeBaHNAMM HOCA, NOBbILLEHUE KAYeCTBa XU3HK, ynyylleHne QyHKLUMM AblXaHWs, YMeHb-
LLEeHUe Konn4ecTBa 060CTPEHUi acTMbl M rocnuTanm3aumi. MaumeHTbl ¢ TAKENOIN BPOHXMANBHOM acTMOM M COMYTCTBYHOLLIMMM
XPOHUYECKUM MOSUMO3HBIM PUHOCUHYCUTOM, B TOM YUCTE OCIIOXHEHHBIM alIepruyeck M pUHUTOM, JyULle OTBEYALOT Ha Tepa-
MUK ZynuiyMaboM, YeM NaLMeHTbl C CONYTCTBYIOLLMM XPOHMYECKUM MOJIMMO3HBIM PUHOCMHYCMTOM 663 NoNvnoB.

KnioueBble cnoBa: TAXxENas bpoHxManbHas acTMa; XPOHUYECKUIA PUHOCMHYCUT Be3 MosMNoB; XPOHUYECKUIA NOIUMO3HbIN
PUHOCUHYCUT; anneprudeckuii punut; gynunyma6; ACT; AQLQ; SNOT-22; BALLL.
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Anti-IL-4,13 strategy in management
of comormid patients in the regional register
of severe bronchial asthma

Veronika V. Naumova, Darina V. Kiseleva, Evgeny K. Beltyukov, Yana R. Starikova

Ural State Medical University, Ekaterinburg, Russian Federation

ABSTRACT

BACKGROUND: T2 inflammation underlies bronchial asthma and inflammatory nasal diseases, supporting the concept of
a “united airway disease.” Dupilumab, by blocking interleukin-4 and -13 receptors, can improve the clinical and functional
parameters and life quality of comorbid patients with T2 diseases.

AIM: To evaluate efficacy of anti-IL4R, 13 therapy in patients with severe asthma with chronic inflammatory nasal diseases in
real clinical practice.

MATERIALS AND METHODS: The study of dupilumab efficacy was conducted by comparing related populations based on
a regional register of patients with severe asthma and concomitant chronic inflammatory nasal diseases. Asthma control
achievement and decrease in the rate of patients with uncontrolled asthma were assessed as primary endpoint. The need for
bronchodilators and systemic glucocorticosteroids, number of asthma exacerbations, emergency calls and hospitalizations,
AQLQ scores, level of peripheral blood eosinophils, and respiratory function were also assessed. Nasal symptoms were
assessed using SNOT-22 and VAS. A subgroup analysis of ACT scores was performed depending on chronic inflammatory
nasal disease phenotypes.

RESULTS: Within 12 months of dupilumab therapy, ACT increased from 11 (Q1-Q3: 7-13) to 20 (Q1-Q3: 18-24) points (p <0.001).
The rate of patients with partially and fully controlled asthma increased from 0 to 57.9% (p <0.001). The need for bronchodilators
decreased from 17.5 doses per week (Q1-Q3: 5.8-24.5) to 1.0 (Q1-Q3: 0.0-2.2) (p <0.001). Before the dupilumab therapy,
68.5% of the patients took systemic corticosteroids and, after 12 months, 10.5% of patients (p <0.001). The number of asthma
exacerbations decreased from 2.19+1.83 (95% Cl 1.28-3.11) to 0.22+0.55 (0.05-0.49) (p <0.001) and hospitalizations from
1.001.27 (95% CI 0.37-1.63) to 0.17+0.51 (95% CI 0.09-0.42) (p <0.001). AQLQ scores increased from 2.91 (Q1-Q3: 2.43-3.86)
to 5.89 points (Q1-Q3: 4.70-6.58) (p <0.001). The volume of forced exhalation in 1 sec increased from 55.38%:+16.66%
(95% Cl 47.10-63.67) to 81.5%+19.14% (95% Cl 71.98-91.02) (p <0.001). SNOT-22 scores decreased from 47+29 (95% Cl 34—61)
to 25+18 (95% CI 17-34) points (p <0.001) and the VAS score from 7+2 (95% Cl 6-8) to 4+2 (95% Cl 3-5) (p <0.001).
CONCLUSIONS: Dupilumab improved asthma and nasal symptoms control, improved quality of life and respiratory function,
and reduce asthma exacerbations and hospitalizations. Patients with severe asthma and comorbid allergic rhinitis and chronic
rhinosinusitis with polyps responded better to dupilumab therapy than patients with chronic rhinosinusitis without polyps.

Keywords: severe bronchial asthma; allergic rhinitis; chronic rhinosinusitis with nasal polyps; chronic rhinosinusitis without
nasal polyps; dupilumab; ACT; AQLQ; SNOT-22; VAS.
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ACT — asthma control test

AQLQ — Asthma Quality of Life Questionnaire

AR — allergic rhinitis

CIDN — chronic inflammatory diseases of the nose
CRS — chronic rhinosinusitis

CRSWNP — chronic rhinosinusitis with nasal polyps

BACKGROUND

Severe asthma is a complex, heterogeneous condition
that affects 3%—-10% of patients with asthma [1]. Eosinophilic
asthma is one of the most common, severe, and difficult-
to-treat subtypes of asthma, often associated with comorhid
inflammatory diseases of the nose such as chronic
rhinosinusitis (CRS) with nasal polyps [2].

CRS is a group of disorders with multifactorial etiologies,
involving immune and epithelial barrier components
influenced by the microbiome, environmental and genetic
factors that result in the inflammation of the sinonasal
mucosa [2-4].

Clinically, inflammatory diseases of the nose in patients
with asthma are associated with more severe sinonasal
symptoms and poorer quality of life. Asthma with nasal
polyposis is also more difficult to control because these
patients are more prone to exacerbations, increased
airway obstruction, and more extensive eosinophilic
inflammation [2-4].

An underlying systemic inflammatory link between
diseases of the nose and asthma provides compelling evidence
for systemic treatment with novel biologics targeting major
type 2 inflammatory pathways [1, 3]. However, clear criteria
on the selection of patients for a particular targeted drug
have not yet been established, and the search for markers of
response to biological therapy is ongoing.

This paper presents an analysis of the effectiveness of
anti-IL-4,13 therapy in patients with severe bronchial asthma
(SBA) and chronic inflammatory diseases of the nose (CIDN).

The study aimed to evaluate the effectiveness of
anti-IL-4,13 therapy in comorbid patients from the SBA
regional register.

METHODS AND MATERIALS
Study design

This open-label, observational, prospective, nonrandomized
study examined the efficacy of dupilumab in comorbid
patients from the regional SBA register by comparing linked
samples (pre-post analysis).
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FEV, — forced expiratory volume in 1 second
SBA — severe bronchial asthma

sCCs — systemic corticosteroids

SNOT-22 — Sinonasal Outcome Test

VAS — visual analog scale

Eligibility criteria

The study was conducted based on the regional SBA
register of the Sverdlovsk region. The organization and
functioning of the SBA register are described comprehensively
in a previously published paper [5].

Inclusion criteria: patients from the regional SBA register
with concomitant CIDN who were prescribed dupilumab as
part of step 5 of asthma management. CIDN included allergic
rhinitis (AR), CRS, and CRS with nasal polyps (CRSwWNP).

Exclusion criteria: patients from the regional SBA register
who were prescribed any other targeted drugs and patients
aged <18 years.

Study duration

From February 2020 to July 2022, the register included
37 patients who were prescribed dupilumab. In this study, the
maximum follow-up period for each patient was 12 months.

Description of medical intervention

The diagnosis of patients included in the register had been
confirmed, and SBA phenotyping before the targeted therapy
was prescribed. According to the International Classification
of Diseases, 10th Revision (ICD-10), patients were classified
as groups with allergic asthma (J45.0), non-allergic asthma
(J45.1), and mixed asthma (J45.8). SBA phenotyping was
described in detail in our previous paper [6].

AR was diagnosed in accordance with the clinical practice
guidelines for the management of this disease, approved in
2018, and subsequently amended [7, 8].

CRSWNP and CRS without polyps were diagnosed based
on the history, clinical presentation (symptoms for =6 months:
persistent nasal congestion and nasal obstruction, possible
anosmia, and scanty nasal discharge), taking into account
consultation of an ENT specialist and the results of computed
tomography of the paranasal sinuses.

Dupilumab was prescribed to patients with allergic, non-
allergic, and mixed asthma according to the instructions for
use (starting dose of 600 mg, then 300 mg subcutaneously
once every 2 weeks).

To assess the dynamics of patients’ condition and the
safety of the therapy, the following control points were
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established: baseline visit, month 4 visit, and month 12 visit.
At the time of data analysis (October 2022), of 37 patients,
34 completed month 4 visit and 20 completed month 12 visit.

Primary outcome

The primary efficacy endpoint of dupilumab therapy was
the change in the mean Asthma Control Test (ACT) score and
the increase in the proportion of patients with partially and
fully controlled SBA.

Secondary outcomes

The study also assessed the dynamics of SBA
exacerbations, number of hospitalizations due to asthma
exacerbations, emergency calls per patient per year before
the start of biological therapy and during the year of dupilumab
treatment, changes in the amount of pharmacotherapy (need
for short-acting bronchodilators and proportion of patients
requiring systemic corticosteroids). Changes in the quality
of life of patients with SBA were assessed using the Asthma
Quality of Life Questionnaire (AQLQ). Spirometry (forced
expiratory volume in 1's, FEV,) and blood eosinophil counts
were analyzed in dynamics. The dynamics of nasal symptoms
was recorded using the Sinonasal Outcome Test (SNOT-22)
guestionnaire and the visual analog scale (VAS). Adverse
events were monitored.

Subgroup analysis

The study also formed subgroups of patients based
on CIDN phenotypes: patients with CRSWNP, CRS (without
polyps), AR, AR + CRSwWNP, and without nasal diseases. In
subgroups, a comparative analysis of the mean score in the
ACT was carried out before the start of biological therapy and
at month 4 or 12 of therapy.

The dependence of changes over time in the mean
score in ACT and FEV, (%) on the baseline peripheral blood
eosinophil count and at month 12 of dupilumab therapy was
also assessed, which formed the subgroups of patients with
a baseline eosinophil count: subgroup 1 (<300 cells/pL) and
subgroup 2 (=300 cells/pL).

Outcome registration methods

At control points, patients reported information about
asthma exacerbations and episodes of seeking medical
attention because of exacerbations. Information about
the therapy used and side effects of drugs was collected
from patients. A general blood test with white blood cell
differential was performed, and external respiration function
was assessed. Patients completed questionnaires on asthma
control (ACT), quality of life (AQLQ), and nasal symptoms
(SNOT-22 and VAS).

Ethical aspects

The study was approved by the Local Ethics Committee of
the Federal State Budgetary Educational Institution of Higher
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Education Ural State Medical University of the Ministry of Health
of Russia (Ekaterinburg, Russia, Meeting Minutes No. 8 of
November 20, 2020). All patients signed the informed consent
form when included in the SBA register, including the use of
examination and observation results for scientific purposes.
The study observed the principles of the Declaration of Helsinki.

Statistical analysis

Since the study was conducted in real-world clinical
practice, the sample size was not pre-calculated. StatTech
v. 2.8.8 (000 Stattech, Russia) was used for the statistical
analysis. Significance level was set at p <0.05.

The Shapiro-Wilk test was used to assess the normality of
distribution of quantitative parameters. Normally distributed
quantitative parameters are presented as arithmetic means
and standard deviations (M+SD) with 95% confidence
interval limits (95% CI). The median with quartiles was
used to describe non-normally distributed quantitative data
(Me; Q1-Q3). Categorical parameters were indicated as
absolute values and percentages. The Mann-Whitney U-test
was used to compare two groups of quantitative parameters
with non-normal distribution. In two linked samples with
non-normally distributed quantitative parameters, the
comparison was performed using the Wilcoxon test. In non-
normally distributed quantitative parameters, the Kruskal—
Wallis test was used to compare three or more groups. Post
hoc comparisons were performed using Dunn’s test with
Holm'’s correction. One-way analysis of variance (ANOVA)
and Tukey's test for post hoc analysis were used to compare
scores in >3 groups, assuming a normal data distribution.
Percentages in the analysis of multi-way contingency table
were compared using Pearson’s chi-square test. One-way
ANOVA and paired Student’s t-test with Holm's correction
for post hoc comparisons were used to compare scores in
related groups with a normal distribution. By using Pillai's
trace test, we assessed the statistical significance of changes
in parameters over time. The nonparametric Friedman test
was used to compare >3 dependent samples with non-
normal distribution. Post hoc analysis was performed using
the Conover—Iman test with Holm's correction.

RESULTS
Study population

In the registry, female patients comprised 81.1% of
patients receiving dupilumab, 54.1% had non-allergic
eosinophilic SBA, 19 (52.8%) had CRSWNP, 16 (43.2%) had AR,
and 7 (19.4%) had CRS. Combinations of CIDN are presented
in Table 1, and 4 (10.8%) patients did not have concomitant
CIDN. Intolerance to NSAIDs was more common in patients
with CRSWNP (patients with CRSWNP, n=6; patients with
AR+CRSWNP, n=5). A significant increase in total IgE was
observed in patients with AR, which can be explained by
the presence of concomitant atopic dermatitis. An increase
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Table 1. Characteristics of comorbid patients receiving dupilumab from the register

barameters Total AR CRSWNP | AR+CRSWNP CRio‘fc;';“‘ W/o CIDN
n=37 n=7 n=10 n=9 =7 n=4

Women, n (%) 30 (81.1) 5(13.5) 8 (21.6) 7(18.9) 7(18.9) 3@8.1
Men, n (%) 7(18.9) 2 (5.4) 2 (5.4) 2 (5.4) 0 1(2.7)
Mean age, years, 52.0 390 51.5 53.0 55.0 46.5
Me (Q1-Q3) (42.2-59.8) (35.5-52.0) (39.0-62.0) (48.0-65.0) (50.5-58.5) (41.5-53.5)
Mean age at diagnosis of 370 36.0 38.0 370 46.0 33.0
asthma, years, Me (Q1-Q3) (29.5-44.5) (6.0-42.0) (34.0-38.0) (23.0-41.0) (32.0-48.5) (29.0-37.5)
BA phenotype J45.0, n (%) 7 (18.9) 4 0 2 0 1
BA phenotype J45.1, n (%) 20 (54.1) 0 9 1 7 3
BA phenotype J45.8, n (%) 10 (27.0) 3 1 6 0 0
Body mass index (kg/m2), 26.1 253 27.8 23.4 32.1 28.6
Me (Q1-Q3) (23.5-31.6) (24.2-29.7) (23.9-34.5) (20.6-25.4) (28.8-33.8) (24.4-31.5)
Intolerance to NSAIDs, n (%) 16 (43.2) 0 6 (16.2) 5(13.5) 4(10.8) 1(2.7)
Smoking, n (%) 4 (10.8) 2 2 0 0 0
Atopic dermatitis, n (%) 6(16.2) 5 0 1 0 0
Total IgE, IU/L, Me (01-03) (84.1]§?f):320.0) (102[11?0A-3é?13.0) (75.2:128.0) (115.1[1913641.0) (56.;1-51'11;5.7) (163?5—2%6.4)
Phadiatop, PAU/L, Me (Q1-03) (0.10 '-[:;.3) (3.485'329.5) (0.03[]i1[).83) (4.320.8) (0.0?'-05.02) (0.0%-029.7)

Note: AR, allergic rhinitis; BA, bronchial asthma; CRSwWNP, chronic rhinosinusitis with nasal polyps; CRS, chronic rhinosinusitis; CIDN,
chronic inflammatory diseases of the nose; NSAIDs, non-steroid anti-inflammatory drugs.

in Phadiatop to 8.37 (3.45-39.5) and 7.1 (4.3-10.8) PAU/L*
(*Phadia arbitrary units, measurements developed by
Pharmacia Diagnostics) in patients with AR and AR+CRSwWNP,
respectively, was found (Table 1).

Key study findings

The ACT questionnaire revealed the SBA control level.
Data from 19 patients on 12-month dupilumab therapy were
available for analysis. Linked sample analysis revealed an
increase in the mean ACT score after 4 months of therapy
(p <0.001). By month 12 of therapy, the trend persisted
(p <0.001) (Fig. 1a). Before the start of therapy, asthma symptoms
were poorly controlled in all patients (ACT <19 points). During
dupilumab therapy, the proportion of patients with ACT scores
220 increased. By month 4 of therapy, 52.6% of patients had
partially controlled SBA (ACT 20-24 points). The proportion of
patients with poorly controlled asthma also decreased from
100% before therapy to 42.1% at 1 year of therapy (p <0.001).
By month 12 of therapy, 57.9% of the patients scored >20 points
in the ACT, including 4 (21.1%) patients with well-controlled
asthma (ACT of 25 points) (Fig. 1, b).

Additional study results

As disease control improved, the number of used short-
acting beta-agonist doses decreased from 175 doses per
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week (Q1-Q3: 5.8-24.5) at baseline to 1 dose per week per
patient (Q1-Q3: 0.0-2.2) at month 12 of dupilumab therapy
(p <0.001) (Fig. 2, @). During dupilumab therapy, the number
of patients receiving systemic corticosteroids (sCCs) also
decreased from 68.5% (n=13) at baseline to 10.5% (n=2) at
month 4 of therapy (p <0.001) with maintained trends until
month 12 of therapy (Fig. 2, b).

Improvement in SBA control was accompanied by a
statistically significant decrease in the number of asthma
exacerbations from 2.19+1.83 per patient per year at
baseline to 0.22+0.55 per patient at month 12 of dupilumab
therapy (p <0.001) (Fig. 3). Accordingly, the use of healthcare
resources (hospitalizations and emergency calls due
to SBA exacerbations) decreased. Before the initiation
of dupilumab therapy, 12 patients were hospitalized for
exacerbations of bronchial asthma, of which seven had
repeated hospitalizations over the year. The mean number
of hospitalizations was 1.0+1.27 per patient per year. During
the 12-month dupilumab therapy, three hospitalizations
were reported during the first 4 months of observation and
3 hospitalizations during months 4-12 of observation (the
mean number of hospitalizations was 0.11+0.47 and 0.17+0.51,
respectively; p <0.001). A downward trend in emergency calls
because of SBA exacerbations was observed, but was not
statistically significant (p=0.205).
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Fig. 1. Level of control of severe bronchial asthma in patients from
the registry according to the ACT questionnaire: a, dynamics of ACT
scores (P <0.001); b, asthma control in patients on 12-month
dupilumab therapy (p,y;, <0.001).

The dynamics of the AQLQ scores indicated an increase in
the quality of life (p <0.001): initially, the mean score was 2.91
(Q1-Q3: 2.43-3.86); at month 4 of therapy, it was 5.39 (Q1-Q3:
4.14-5.91), and at month 12, it was 5.89 (Q1-Q3: 4.70-6.59).

FEV, was used to assess the dynamics of external
respiration function. Its value was 55.4%=16.7 (95% Cl 47.1-63.7)
and significantly increased to 81.5%+19.1 at month 12 of
therapy (95% Cl 72.0—91.0) (p <0.001; Fig. &).

During the dupilumab therapy, eosinophils in the
peripheral blood increased from 460 cells/pL (Q1-Q3:
306-706) at baseline to 522 cells/pL (Q1-Q3: 257-880) at
month 12 of therapy (p=0.504; Fig. 5).
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Fig. 2. Need for anti-inflammatory drugs in patients from the
register with >12 months of dupilumab therapy: a, beta2-adrenergic
agonists (pyy, <0.001); b, systemic corticosteroids (p,y, <0.001).

Biological therapy resulted in a decrease in nasal
symptoms, which was confirmed by a significant decrease
in the SNOT-22 and VAS scores from month 4 to month 12 of
therapy (p <0.001 and p <0.001, respectively, Fig. 6).

Subgroup analysis

No statistically significant differences were recorded
before the start of hiological therapy when comparing the
mean ACT scores in subgroups formed by CIDN phenotypes
(p=0.521). By month 4 of dupilumab therapy, a statistically
significant difference was found (p=0.003): asthma control
was significantly better in patients with CRSWNP and
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AR+CRSWNP than in patients with concomitant CRS without
polyps (p=0.002 and p=0.010, respectively; Fig. 7). By month
12 of treatment, the trend persisted; however, given the small
number of patients in the subgroups, assessing statistical
significance was impossible.

The analysis of the efficacy of dupilumab therapy based
on the baseline level of peripheral blood eosinophils revealed
no differences between subgroups 1 and 2 before therapy
in the ACT score, 10 (Q1-Q3: 6-13) and 11 (Q1-Q3: 7-12),
respectively (p=0.667) and FEV,, 53.00 (Q1-Q3: 50.75-63.75)
and 57.00 (41.50-66.50), respectively (p=0.832). The ACT
score increased to 18 (Q1-Q3: 16-19) and FEV1 to 64.50
(Q1-Q3: 51.50-81.75) in subgroup 1 (<300 cells/pL) at
month 12 of therapy. The changes were not statistically
significant (p=0.125 and p=1.000, respectively). The ACT score
statistically significantly increased to 22 (Q1-Q3: 19-25)
and FEV, to 86.00 (Q1-Q3: 69.25-98.00) in subgroup 2
(=300 cells/uL) (p <0.001; Fig. 8).

Adverse events

The following adverse events were recorded during
dupilumab therapy: pain at the injection site (n=5), increased
blood pressure (n=1), headache (n=2), weakness (n=1), and
lacrimation (n=1). All adverse events were mild, did not
require drug cessation, and resolved on their own or with
drug therapy (antihypertensive drugs and cromoglicic acid
eye drops).

DISCUSSION

Dupilumab therapy in patients with SBA and concomitant
CIDN for 12 months increased the proportion of patients with
partially and fully controlled asthma from 0% at baseline to
57.9% (p <0.001). The improvement in clinical and functional
parameters was accompanied by a decrease in the asthma
exacerbation rate and the use of healthcare resources,
improvement of the quality of life, and improvement of nasal
breathing. These results supplement studies of the efficacy
of dupilumab in patients with SBA using data from real-world
clinical practice on the effect of the drug on comorbidities of
the nose and paranasal sinuses.

Evidence for the efficacy and safety of dupilumab has
been obtained from phase Il and Ill randomized trials [9-14].
Women were also predominant participants of these studies
(51%—-62.9%); however, they included patients from the age
of 12 years, and the mean age of the patients was lower
(47.9-52 years). For the primary endpoints in the QUEST study,
the reduction in the frequency of severe asthma exacerbations
and the increase in FEV, was statistically significantly higher
in the active treatment groups (200 or 300 mg dupilumab
subcutaneously every 2 weeks) regardless of the baseline
level of biomarkers [11]. In the subsequent VENTURE
study, dupilumab generally reduced the number of asthma
exacerbations compared with placebo by 59% with a reduction
in the dose of oral sCCs; the effect was better in the subgroup
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Fig. 4. Dynamics of the forced expiratory volume in 1 second
(FEV, level, %) in patients with over 12 months of dupilumab
therapy (p <0,001).

with a baseline eosinophil level of =300 cells/uL than in the
subgroup with <300 cells/pL; however, the difference was not
statistically (71% and 60%, respectively) [13]. Corren et al. [12]
also showed that the effect of dupilumab (exacerbation rate,
increase in FEV,, and improvement in ACQ control) was not
dependent on the signs of allergic asthma. In the VENTURE
study, 52% of patients discontinued corticosteroids by
week 24 of dupilumab therapy, whereas in the placebo group,
glucocorticoid withdrawal was registered in 29% of patients,
which could be associated with an increase in adherence
to treatment. Therefore, investigation of how drugs work in
real-world practice, excluding the “ideal” conditions of large
randomized trials, may yield different results.

In contrast to the VENTURE study, we obtained a more
significant response to dupilumab in terms of respiratory
function and ACT score in patients with baseline eosinophil
count of >300 cells/pL vs. patients with baseline eosinophil
count of <300 cells/pL. We found three real-world studies
on the efficacy of dupilumab. Carpagnano et al. [15] used
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peripheral blood eosinophil levels >300 cells/pl and/or FeNO
>25 ppb as the criteria for selecting patients (n=12) for the
study and obtained a statistically significant increase in ACT
scores at month 3 of therapy (at baseline 13, 25+4.65; at
month 3, 19.17+4.45; p <0.01), increase in FEV, (at baseline,
62.58%=15.73%; at month 3, 71.00%+13.11%; p <0.01). Dupin
et al. [16] analyzed 64 patients, of which 53.1% were women
and 30% had CRSwNP. The eosinophil levels in the peripheral
blood and total IgE level did not affect the effectiveness of
dupilumab (ACT score dynamics, exacerbation rate and
frequency of hospitalizations, use of sCCs, and FEV,). Patients
with CRSWNP had higher FEV, values after 12 months of
dupilumab therapy than patients with CRS without polyps:
2.4 [Q1-Q3: 1.75-3.09] and 1.81 [Q1-Q3: 1.13-2.50],
respectively (p=0.0321). As in our study, patients experienced
a rapid increase in FEV, by month 3 of therapy and then
stabilization until month 12 [16]. Mimmler et al. [17] analyzed
the outcomes of dupilumab therapy in 38 patients and showed
improvements in ACT and FEV,, decrease in FeNO, decrease
in the exacerbation rate, and need for corticosteroids. Higher
response rates have been reported in patients with baseline
FeNO of >25 ppb.

Study limitations

The sample size was not previously calculated. The
sample size (n=37) was small because the study was
conducted in routine clinical practice, and this does not allow
the extrapolation of the results to the general population.
Moreover, the study had no control group.

CONCLUSION

In real-world clinical practice settings, 1 year of
anti-IL-4,13 therapy with dupilumab for SBA in patients
with concomitant CIDN improved asthma control. The
improvement in clinical and functional parameters was
accompanied by a decrease in the asthma exacerbation rate
and use of healthcare resources, and improvement in nasal
breathing and accordingly the quality of life. We obtained
a more significant response to dupilumab in terms of
respiratory function and ACT score in patients with baseline
eosinophilia =300 cells/pL compared with patients with
baseline eosinophil count of <300 cells/pL. Patients with
concomitant CIDN had decreased nasal symptoms. Patients
with SBA and comorbid AR+CRSWNP or CRSWNP respond
better to dupilumab therapy than patients with concomitant
CRS without polyps.
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