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Abstract

Introduction. Biologics for severe asthma (SA) treatment are widely used in real clinical practice. But there are very few direct
comparative studies at the moment.

Aim. To compare mepolizumab and dupilumab effectiveness in patients with non-allergic eosinophilic SA in real clinical prac-
tice using regional register of Sverdlovsk region.

Materials and methods. The data of patients with non-allergic eosinophilic SA treated with dupilumab (n = 23) and mepoli-
zumab (n = 19) were analyzed. Therapy effectiveness was determined according to BARS and patients’ proportion who achieved
asthma remission, dynamics of ACT, AQLQ, FEV,, blood eosinophils, frequency of short-acting bronchodilators use and system-
ic glucocorticosteroids (SGCS) demand, frequency of asthma exacerbations and hospitalizations.

Results. Within 12 months of targeted therapy a good response to biologics according to BARS in 77.8% of patients on dupi-
lumab and in 82.4% of patients on mepolizumab (p = 1.000) was revealed. Remission of SA (without FEV,) was achieved
in 62.5% of patients in dupilumab group and in 68.8% of patients in mepolizumab group (p = 1.000). Remission of SA (with
FEV,) was achieved in 43.8% of patients on dupilumab and in 56.2% of patients on mepolizumab (p = 0.724). There were sta-
tistically significant improvements for all separately analyzed indicators in each observation group. Statistically significant
differences after a year of therapy between groups were recorded in terms of eosinophil levels (p < 0.001) and nasal symptoms
assessed using the SNOT-22 questionnaire (p = 0.048) in favour of mepolizumab.

Conclusions. Patients with non-allergic eosinophilic SA have good response to both dupilumab and mepolizumab. The drugs
equally improve disease control, life quality, reduce the need for relievers and SGCS, show a similar safety level.
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[psiMoe cpaBHUTENbHOE UccnegoBaHue 3¢ PeKTUBHOCTY
Menonusymaba u gynunyMaba y naumeHToB C TSHKENOU
Heanepruyeckon 303MHoPuNIbHONU GPOHXMUANbHOM aCTMOM

B.B. HaymoBa™, nika.naumova@gmail.com, E.K. benbtiokos, O.M. KoBTyH, [A. BbikoBa, O.I. CMoneHckas, A.A.
LWraHoBa, A.A. CrenuHa
YpanbCKUi rocyaapCcTBeHHbIM MefuUMHCKUIA yHuBepcuTeT; 620028, Poccus, Exkatepun6bypr, yn. PenuHa, a. 3

PE3IOME

BeepeHue. l[eHHO-MHXeHepHble Bronornyeckne npenapatsl (TMBMM) ong neveHns Taxenoi 6poHxunansHol actmbl (TBA) moctaTtou-
HO LUMPOKO WMCMONb3YIOTCH B peanbHOM KIMHWUYECKON npakTuke. Ho NpsMbIX CpaBHUTENbHBIX MCCNEf0BAaHMIA Ha AAHHbIA MOMEHT
KpaiHe Mano.

LUenb. CpaBHUTb 3P deKTUBHOCTb Menonnsymaba v gynunymaba y naumeHToB C Heannepruiyeckon 303mHobunbHon ThA B peanb-
HOM KMHWYECKOM NpaKTUKe Ha NpuMepe TeppuTopuanbHoro pernctpa CBepasioBckoi obnacty.

Matepuanbl u MeToapl. [pOaHaNM3MPOBaAHbI JaHHbIE MALMEHTOB C HEaNNeprnyeckorn 303MHoGuAbHON TBA, nonyyaslumMx gynu-
nymab (n = 23) n menonusymab (n = 19). Onpepensnack 3GdeKTMBHOCTL Tepanuu no cucteMe BARS u fone naumeHToB, 4OCTUT-
wwnx pemuccun ThA, amHamuke ACT-Tecta, onpocHuky AQLQ, yposHio O®B,, 303MHOGBMN0B KPOBM, KPaTHOCTU MPUMEHEHMA KOPOT-
KopewncTytowmx 6poHxoannatatopos (KOBM) n notpebHocTM B cncTeMHbIX rtokokopTukocTeponaax (CrKC), yactote oboctpe-
HUI BA 1 rocnutanmusaumi.

Pesynbtatbl. 33 12 MecsaueB TapreTHOM Tepanuu XopoLUKiA OTBET Ha Tepanuto no BARS BbisiBneH y 77,8% naumeHToB Ha oynuny-
Mabe 1y 82,4% nauneHTos Ha Menonusymabe (p = 1,000). Pemuccum TBA 6e3 yueta O®B, nocturm 62,5% nauneHTos rpynnb
aynunymaba u 68,8% nauneHToB rpynnbl Menoninsymaba (p = 1,000). Pemuccua TBA ¢ yuetom OB, nocturHyTa y 43,8% nauu-
€HTOB Ha aynunymabe n y 56,2% naumeHToB Ha Menonusymabe (p = 0,724). o BCceM OTAENbHO aHanM3MpyeMblM MOKa3aTeNsm
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YCTaHOBNEHbI CTAaTUCTUYECKM 3HAUYMMBbIE YAYULIEHWUS B KaX4oW rpynne HabnogeHuns. CTaTUCTUYECKM 3HauYMMble Pa3nuns Yepes
rofg Tepanuu Mexay rpynnamu 3apermctpMpoBaHbl No ypoBH0 303nHodwmnoBs (p < 0,001) 1 no Ha3anbHbIM CUMMATOMAM, OLLEHeH-
HbIM C noMouwbto onpocHuka SNOT-22 (p = 0,048) B nonb3y menonnsymaba.

BbiBoabl. MNaumeHTbl C Heannepruyeckorm 303MHodunbHoM THA 0AMHAKOBO XOPOLLO OTBEYAOT Ha Tepanuto aynuayMabom u meno-
nu3ymaboMm. [Npenapatbl B paBHOW CTENEHM Y/yYLIAT KOHTPO/b Haf, 3ab01eBaHNEM, KaYeCTBO XKM3HM, YMEHbLIAKT NOTPebHOCTb
B8 KOBM, n CI'KC, noka3blBaOT CXO4HbINA YypoBEHb HE30MacHOCTU.

KnioueBble cnoBa: Tskenas 6poHxManbHas actMa, TapreTHas Tepanus, reHHO-UHXeHepHble Bronornyeckme npenaparbl, peMuc-
18 TKeNol BPOHXMANbHOM acTMbI

Onsa umtupoBanma: Haymosa BB, benbtiokoB EK, KoBTyH O, BeikoBa A, CMoneHckas OF, WraHosa AA, Crenuna JA. Mpsamoe
CpaBHUTENbHOE MCCefoBaHWe 3QHEKTUBHOCTM MernonusymMaba U oynunyMaba y NauMeHTOB C TSXKEN0M Heannepruyeckoi 303u-

HodunbHOM BpoHXManbHoM actMon. MeduyuHckuti cosem. 2023;17(20):18-27. https;//doi.org/10.21518/ms2023-308.

KoHpnunkT uHTepecoB: aBTopbI 3a9BASKOT 006 OTCYTCTBMM KOHDMKTA MHTEPECOB.

INTRODUCTION

Patients with severe asthma (SA) according to GINA!
make up 5-10% of all the patients with asthma [1], which is
of great socio-economic importance due to the increased
risk of exacerbations, disability and death [2]. The last dec-
ades have been marked by the appearance of a new class
of drugs, monoclonal antibodies, which are already in rou-
tine practice. Randomized clinical trials have shown that
treatment with biologics are effective and safe [3-7].
Observational studies in real clinical practice confirm
the effectiveness of targeted therapy [3]. Five biologics have
FDA-approved indications for moderate to severe atopic
asthma (omalizumab), moderate to severe asthma with an
eosinophilic phenotype or steroid-dependent asthma (dupi-
lumab), or severe asthma with an eosinophilic inflammatory
profile (mepolizumab, reslizumab, benralizumab). These
genetically engineered biological drugs (GEBDs) are target-
ed at different parts of T2 inflammation [3]. To date, indirect
comparative studies of biologics have been performed,
according to the results of which there are no significant
differences between molecules [8-11] or there is a predom-
inance of any biological drug in certain indicators [12-14].
A limitation of these studies is the lack of direct comparison
of biologics. Therefore, we conducted a direct comparison
of the effectiveness of two biologics.

The aim of the study - to compare mepolizumab and
dupilumab effectiveness in patients with non-allergic
eosinophilic SA in real clinical practice using regional reg-
ister of Sverdlovsk region.

MATERIALS AND METHODS

A comparative prospective, open, non-randomized
study was conducted. The study was approved by the Local
Ethics Committee of Ural State Medical University. Patients
were included in the study after signing their voluntary
informed consent.

The study involved adult patients (= 18 years) with
severe non-allergic eosinophilic bronchial asthma (BA),

1 Global Initiative for Asthma. Global strategy for asthma management and prevention.
National Institutes of Health. Diagnosis and Management of Difficult-to-Treat and Severe
Asthma in Adolescent and Adult Patients. National Heart, Lung, and Blood Institute. Revised
2019. http://www.ginasthma.org. Accessed Septemper, 02, 2023.

who received biological therapy within the territorial regis-
ter of patients with SA in the Sverdlovsk region. Exclusion
criteria were as follows: age under 18 years, expected dura-
tion of therapy less than 12 months, severe concomitant
diseases (symptomatic arterial hypertension, coronary
artery disease, functional class Il and IV of chronic heart
failure, hepatic cirrhosis, suspected or verified oncological
diseases, tuberculosis). When patients were included in the
registry, the diagnosis of SA was confirmed according to
the criteria of the American Thoracic Society and
the European Respiratory Society (ATS/ERS, 2014) [15] with
further amendments2. The phenotype of non-allergic eosin-
ophilic asthma was determined by a combination of a neg-
ative allergic history,negative results of allergy tests (includ-
ing Phadiatop test), and peripheral blood eosinophil lev-
els > 150 cells/pl.

The drugs were prescribed according to the instruc-
tions: mepolizumab - subcutaneously at a dose of 100 mg
once every 4 weeks, dupilumab - an initial dose of 600 mg,
then 300 mg subcutaneously every 2 weeks. Patient recruit-
ment took place from June 2019 to April 2022. The data-
base was analyzed in April 2023.

The effectiveness of each drug was evaluated (before-
after analysis), and the effectiveness of two drugs was
compared with each other in terms of individual and inte-
gral indicators. Data for evaluating the effectiveness were
collected initially before therapy, after 4 and 12 months
of taking biological drug.

To assess the overall picture of the effectiveness of tar-
geted drugs after 12 months of therapy,we used the Biologics
Asthma Response Score (BARS) scoring system proposed by
K. Milger et al. [16], and also determined the achievement
of SA remission by patients [17].

We used a three-component BARS system without
taking FEV, into account. Determining the response to
therapy in each patient included calculating the sum
of points according to the dynamics of ACT test, the pres-
ence of systemic glucocorticosteroids (SGCS) and exacer-
bations of BA for 12 months of therapy, divided by
the number of indicators (Table 1). When the result of cal-
culations BARS 2 1.5, the response to therapy was

2 Global Initiative for Asthma. Global strategy for asthma management and prevention. National
Institutes of Health. Revised 2023. Available at: https://www.ginasthma.org.
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@ Table 1. Biologics Asthma Response Score (BARS) scoring

® Tabnuya 1. Pacuet 6annos no cucreme Biologics Asthma Response Score (BARS)

Dynamics of ACT a total score > 20

* An increase of 3 points or more and

* Increase by 6 points or more

» No increase or increase less
than 3 points

* Increase by 3-5 points, but
total score < 20

Dynamics of asthma exacerbations

(if the patient did not have exacerbations of BA at base-
line and during targeted therapy, then this criterion was
not taken into account)

» No exacerbations in 12 months
» Reduction in the number
of exacerbations > 75%

* Reducing the number
of exacerbations by
50-74%

» Less than 50% reduction
in exacerbations

Dynamics of SGCS taking
(if the patient did not take SGCS at baseline and during

» The patient initially took
SGCS (permanently or in courses)

» The patient did not take

* SGCS continued, dose SGCS initially; against

targeted therapy, then this criterion was not taken into and canceled against reduced the background of GEBD, he
account) the background of GEBD took SGCS
Total score 215 0.5-1.33 <0.5

Notes. ACT - Asthma Control Test, BA - bronchial asthma, GEBD - genetically engineered biological drug, SGCS - systemic glucocorticosteroids.

recognized as good, at 0.5-1.33 - satisfactory, < 0.5 -
insufficient.

Based on the concept of “BA remission as a goal
of treatment” [17], we included the absence of asthma
exacerbations, the absence of SGCS intake, scores in the
ACT test and optionally FEV, in the integral indicator “SA”
remission. A patient was considered to have achieved SA
remission if he had no exacerbations, no SGCS intake, ACT
score 2 20 points, optional FEV, > 80% after 12 months
of therapy with a targeted drug.

Also, the effectiveness of the drugs was evaluated
according to individual indicators: the level of disease con-
trol according to the ACT questionnaire, the decrease in the
proportion of patients with uncontrolled asthma, the qual-
ity of life (AQLQ questionnaire), respiratory function (forced
expiratory volume in the first second (FEV))), the need
for short-acting bronchodilators (SABA) and SGCS, the num-
ber of exacerbations and hospitalizations due to asthma
exacerbations. The effect of biologics on nasal symptoms
was assessed (SNOT-22 and VAS questionnaires).

STATISTICAL ANALYSIS

Statistical analysis was performed using StatTech v. 3.1.6
(Developer - StatTech LLC, Russia).

Quantitative variables were assessed for normality
using the Shapiro-Wilk test (when the number of subjects
was less than 50).

Quantitative variables following a normal distribution
were described using mean (M) and standard deviation (SD),
95% confidence interval (95% Cl) for the mean were
estimated.

Quantitative variables following non normal distribu-
tion were described using median (Me) and lower and
upper quartiles (Q1 - Q3).

Categorical data were described with absolute and rel-
ative frequencies.

Student’s t-test was used to compare two groups on a
quantitative variable if it was normal distribution and Mann-
Whitney U-test was used if distribution differed from normal.
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Comparison of frequencies in the analysis of 2 by 2 con-
tingency tables was performed using Fisher’s exact test (for
expected values less than 10).

One-way repeated measures analysis of variance was
used to compare three or more matched samples in regard
to normally distributed quantitative variables. Statistical
significance of dependent variable changes over time was
assessed using the Pillai’s Trace and paired Student’s t-test
with Holm correction as post hoc methods.

Wilcoxon test was used for comparison of quantitative
variable following non normal distribution between two
matched samples.

When comparing three or more matched samples distri-
bution of which was different from normal_quantitative
variable Friedman test was used along with Conover-Iman
test with Holm correction as a post hoc method.

Comparison of binary variables in more than two paired
samples was performed using Cochran Q-test and McNemar
test with Holm correction as a post hoc method.

RESULTS

As of April 2023, the registry included 66 patients with
non-allergic eosinophilic SA -J45.1. Women predominated
87.9% (n = 58) among the patients. The mean age was
55.5 * 9.88 years (95% Cl 53.07-57.93). The majority
of patients (n = 23, 34.8%) received dupilumab, 19 patients
(28.8%) received mepolizumab, 15 patients (22.7%) received
benralizumab, and 9 patients (13.6%) received reslizumab.

Groups of patients in the registry with a diagnosis
of non-allergic eosinophilic SA (J45.1) who received mepoli-
zumab and dupilumab were comparable in terms of asthma
onset age, age of targeted therapy initiation, body mass
index (BMI), presence of concomitant pathology, and hyper-
sensitivity to non-steroidal anti-inflammatory drugs
(NSAIDs), laboratory and functional indicators (Table 2).

When determining the response to therapy according to
the BARS system, a good response (2 1.5 points) was
recorded in 77.8% of patients in the dupilumab group and
in 82.4% of patients in the mepolizumab group,



® Table 2. Characteristics of patients with severe non-allergic eosinophilic bronchial asthma taking mepolizumab and dupilumab
® Tabnuya 2. XapakTepucTMKa NaLMeHTOB C TSHKENOM Heanepruieckoit 303MHObUNbHOM BPOHXMANBHOM AaCTMOM, MONYYaAOLWMX

menonusymab u gynunymab

Women, n (%) 36 (85.7) 15(78.9) 21 (91.3) S50
Men, n (%) 6 (14.3) 4(21.1) 2(8.7) '
Average age, years, 54.36 £ 11.02 57.05 +10.99 52.13+10.78 0152
M 5D (95% Cl) (50.92-57.79) (51.76-62.35) (47.47-56.79) :
Average age of asthma onset, years, 36.45+13.98 37.89£16.23 35.26 £12.07 0,550
M +SD (95% Cl) (32.10-40.81) (30.07-45.72) (30.04-40.48) )
BMI, kg/m?, 2945+ 5.04 28.95+5.14 29.85%5.05 0.580
M+ SD (95% Cl) (27.83-31.06) (26.39-31.50) (27.61-32.09) ’
Allergic rhinitis, n (%) 2(4.8) 1(5.3) 1(4.3) 1.000
CRSWNP, n (%) 25 (59.5) 13 (68.4) 12 (52.2) 0.353
CRSsNP, n (%) 8(19.0) 1(5.3) 7(30.4) 0.054
Atopic dermatitis, n (%) 1(2.4) 1(5.3) 0(0.0) 0.452
Hypersensitivity to NSAIDs, n (%) 24 (57.1) 11(57.9) 13 (56.5) 1.000
Total IgE, IU/L, 94.1 74.0 94.1 0,987
Me (01-0Q3) (30.6-176.7) (30.1-274.0) (39.0-152.1) ’
Phadiatop, PAU/L, 0.08 0.10 0.05 0,475
Me (01-0Q3) (0.02-0.20) (0.03-0.33) (0.02-0.12) )
Peripheral blood eosinophils, cells/ul, 460.0 575.0 496.0 0.280
Me (01-0Q3) (292.0-680.0) (368.8-942.5) (323.0-685.5) ’
FEV, %, . _ 67.2+247 . ~

M50 (95% CI) 62.0 +20.7 (55.5-68.5) (52.9-81.4) 582+20.6 (46.8-69.6) | 0.295

Notes. BMI - body mass index, CRSWNP - chronic rhinosinusitis with nasal polyps, CRSsNP - chronic rhinosinusitis without nasal polyps, NSAIDs - non-steroidal anti-inflammatory drugs,

FEV1 - forced expiratory volume in the first second.

a satisfactory response (0.5-1.33 points ) - in 22.2% and
17.6%, respectively (p = 1.000).

Remission of SA (three-component indicator, without
FEV,) was achieved in 62.5% of patients in the dupilumab
group, in the mepolizumab group - in 68.8% (p = 1.000).
When lung function (FEV, > 80%) was included in the defi-
nition of SA remission, 43.8% of patients treated with dup-
ilumab and 56.2% of patients treated with mepolizumab
achieved remission (p = 0.724).

During the year of targeted therapy, mean ACT scores
increased significantly in the dupilumab group from
11.0 (Q1-Q3: 7.8-13.2) to 21.0 (Q1-Q3: 18.2-24.2)
(p < 0.001) and in the mepolizumab group from 11.0
(Q1-03:8.0-12.5) to 22.0 (Q1-0Q3: 20.5-24.0) (p < 0.001).
No significant differences between the groups were found
in any of the control points of observation (Fig. 1).

The proportion of patients with uncontrolled asthma
in both groups significantly decreased during 12 months
of therapy (p < 0.001). The proportion of uncontrolled asth-
ma decreased from 100% to 20% in the mepolizumab
group, and from 93.8% to 37.5% in the dupilumab group.
There were no significant differences between the groups
in all the three observation points (Fig. 2).

During 12 months of therapy with GEBDs, patients
showed an improvement in pulmonary function.
FEV, increased from 58.2% * 20.6% (95% Cl 46.8-69.6) to
78.5% * 19.3% (95% Cl 67.8-89.2) in the dupilumab

@ Figure 1. Dynamics of ACT scores in patients with severe
non-allergic eosinophilic bronchial asthma receiving
dupilumab and mepolizumab for 12 months

® PucyHok 1. lnHamuka 6annos B ACT y NaLMEHTOB C TSXXeNomn
Heannepruyeckom 303MHOUNAbHON BPOHXMANbHOM aCTMOM,
nony4aBwmx aynunymMab n menonusymab B TedeHune 12 mecsaues

27 T
T 220
20- 21,0 W 21,0
19,0
L
IS
& 154 °
°
11,0 11,0
104
5 | T T
ACT at baseline ACT at the 4" month ~ ACT at the 12" month
Dupilumab [ Mepolizumab

Notes. ACT - Asthma Control Test

group (p < 0.001). FEV, increase was from from
67.2% * 24.7% (95% Cl 52.9-81.4) t0 79.9% * 16.6% (95% Cl
70.3-89.4) in the mepolizumab group (p = 0.034). There
were no statistically significant differences between
the groups in each control point (Fig. 3).
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® Figure 2. Dynamics of asthma control level in patients with
severe non-allergic eosinophilic bronchial asthma receiving
dupilumab and mepolizumab for 12 months

® PucyHok 2. luHaMMKa YPOBHS KOHTPONSA y NaLMEHTOB C TaXxe-
IO Heannepruyeckom 303MHOPUIbHON BPOHXMANBHOM aCTMON,
nonyyaswmx aynunymab n menonusymab B TedeHune 12 mecsaues

(A) (B) A (B)
20

100

80

60

40

20

The proportion of patients, %

Mec. 4 Mec.12
(A) Dupilumab

(B) Mepolizumab

UcxooHo

Controlled asthma
Partially controlled asthma
M Uncontrolled asthma

With improved disease control in both groups, there
was an improvement in the quality of life according to
the AQLQ questionnaire (p < 0.001). The dynamics of score
changes were more pronounced in the dupilumab group,
but there were no statistically significant differences
between the groups in any of the control points (Fig. 4).

During the year of biological therapy, patients in both
groups were significantly less likely to use drugs that
relieve symptoms (p < 0.001) (Fig. 5). The need for the use
of SGCS also decreased. Prior to the initiation of targeted
therapy, 75% of patients in the dupilumab group and 64.3%
of patients in the mepolizumab group required SGCS (on an
ongoing basis or courses during exacerbations). One year
after the start of targeted therapy, the proportion of patients
taking SGCS decreased in the dupilumab group to
12.5% (p < 0.001) and in the mepolizumab group to

® Figure 4. Quality of life level dynamics (AQLQ) in patients
with severe non-allergic eosinophilic bronchial asthma
receiving dupilumab and mepolizumab for 12 months

® PucyHok 4. IMHaMunKa Ka4yecTBa XM3HWU Y NALMUEHTOB C TsHKe-
1OV Heannepruyeckomn 303MHOPUIbHOM 6POHXMANBHOM acTMOMN,
nonyyasLIMx aynunymab u Mmenonvsymab B TeueHune 12 mecsues

7- —
¥ T =
6 597
-
54 4,94
L
- as
[ 3,59 |
.| 5K L
°
oL

AQLQ at baseline U AQLQ at the 4" month U AQLQ at the 12" month

Dupilumab M Mepolizumab

Notes. AQLQ - Asthma Quality of Life Questionnaire
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® Figure 3. Dynamics of FEV1 level in patients with severe
non-allergic eosinophilic bronchial asthma receiving
dupilumab and mepolizumab for 12 months

® PucyHok 3. IlnHamuka ypoBHs ODB1 y nauMeHTOB C TsKenown
Heannepruyeckom 303MHOUNAbHON BPOHXMANbHOM aCTMOM,
nony4aswmx aynunymab n menonusymab B TedeHune 12 mecsues

100

799

At at baseline | At at the 4" month ' At at the 12 month
Dupilumab M Mepolizumab

Notes. FEV, - forced expiratory volume in the first second

14.3% (p = 0.008). There were no statistically significant
differences between the groups (Fig. 6).

One year before therapy, 77.3% (n = 17) of patients in the
dupilumab group and 90.9% (n = 16) in the mepolizumab
group experienced an asthma exacerbation. During the year,
only one asthma exacerbation was registered in each group
on targeted therapy. There was a decrease in the average
number of exacerbations per patient per year in the dupi-
lumab group by 4.7 times (p = 0.018), in the mepolizumab
group by 12.8 times (p = 0.005). There were no statistical
differences between the groups at baseline (p = 0.793) and
at the 12 month of therapy (p = 0.563) (Fig. 7).

The number of hospitalizations decreased in both
groups, but statistical significance was not achieved (Fig. 8).

During therapy with dupilumab, the level of eosinophils
increased from 496.0 cells / ul (Q1-03: 323.0-685.5) to

® Figure 5. Dynamics of relievers demand in patients with
severe non-allergic eosinophilic bronchial asthma receiving
dupilumab and mepolizumab for 12 months
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® Figure 6. Dynamics of systemic glucocorticosteroids demand
in patients with severe non-allergic eosinophilic bronchial
asthma receiving dupilumab and mepolizumab for 12 months
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303UHOGUNBbHON BPOHXMANbHOM AaCTMOM, NONYYABLUMX AYMUY-
Mab n Menonnsymab B TedeHue 12 mecaues
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® Figure 7. Dynamics of exacerbation number in patients with
severe non-allergic eosinophilic bronchial asthma receiving
dupilumab and mepolizumab for 12 months
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The number per 1 patient per year
N
1

H"’%"I
—L

Exacerbations at 12" month

Exacerbations at baseline

Dupilumab [l Mepolizumab

® Figure 8. Dynamics of hospitalization number in patients
with severe non-allergic eosinophilic bronchial asthma
receiving dupilumab and mepolizumab for 12 months
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563.5 cells / pl (Q1-Q3: 430.8-1381.5) by 4th month
of therapy, with a further decrease to 519.5 cells / pl
(01-0Q3: 305.5-800.0) by the 12th month of therapy.
Changes were not statistically significant (p = 0.305). There
was a significant decrease in the level of peripheral blood
eosinophils from 575.0 cells/ul (Q1-0Q3: 368.8-942.5) to
102.5 cells/ul (Q1-0Q3: 26.4-148.0) at the 4™ month and
112.5 (Q1-Q3: 89.5-132.2) at the 12" month (p < 0.001)
in patients treated with mepolizumab. The difference
between the indicators of the two groups was statistically
significant at the 4th and 12th months of therapy
(p < 0.001) (Fig. 9).

Along with the dynamics of bronchial asthma, we
assessed the dynamics of nasal symptoms. According to
the SNOT-22 questionnaire, at baseline, patients in the dup-
ilumab and mepolizumab groups scored 50.6 £ 30.5 (95%
Cl 34.3-66.8) and 48.7 = 33.1 (95% Cl 30.3-67.0) points,
respectively. By the 12th month of therapy, there was
a decrease in the mean score to 314 * 21.1 (95% Cl
20.1-42.6) in the dupilumab group (p = 0.008) and to
18.2 £ 133 (95% (I 10.8-25.6) in the mepolizumab
group (p < 0.001). There were no statistically significant
differences between the groups at baseline and at month 4,
but at month 12 the dynamics in the mepolizumab group
was more pronounced (p = 0.048) (Fig. 10).

The decrease in nasal symptoms according to VAS
for the year of targeted therapy in both groups was statis-
tically significant from 7.0 points at baseline to 3.0 points
at the 12th month, there was no difference between
the groups (Fig. 11).

Among all patients of both study groups (n = 42),
adverse events (AEs) were registered in 28.6%
of patients (n = 12). AEs were observed in 26.1%
of patients (n = 6) in the dupilumab group and in 31.6%
of patients (n = 6) in the mepolizumab group, no statistical
difference was found (p = 0.742). Three patients had one AE
each (pain at the injection site, increased blood pressure,

® Figure 9. Dynamics of peripheral blood eosinophil level

in patients with severe non-allergic eosinophilic bronchial
asthma receiving dupilumab and mepolizumab for 12 months
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® Figure 10. Dynamics of SNOT-22 scores in patients with
severe non-allergic eosinophilic bronchial asthma receiving
dupilumab and mepolizumab for 12 months
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ineffectiveness in asthma), three patients had two AEs
each (dizziness and taste in the mouth, weakness and
hoarseness, pain at the injection site and increased temper-
ature) in the mepolizumab group. All adverse events were
mild and did not require discontinuation of the targeted
drug. Four patients had one AE each (two patients had pain
at the injection site; increased blood pressure, weakness),
one patient had two AEs (headache and weakness), one
patient had three AEs (weakness, dizziness, decrease
in blood pressure) in the dupilumab group.

DISCUSSION

In this study, we compared the effectiveness of mepoli-
zumab and dupilumab in patients with non-allergic eosin-
ophilic SA over 12 months of therapy. Drugs with different
mechanisms of action on T2 inflammation were selected
for comparison. Benralizumab and reslizumab were not
included in the study due to the small number of patients
receiving these biologics. Head-to-head comparative stud-
ies are rare, as within T2 high asthma, patients can differ
significantly phenotypically and endotypically. For compar-
ison, we selected patients with eosinophilia not associated
with allergic inflammation. We did not randomize and this
reduces the value of the study. One of the important criteria
for choosing a drug was the patient’s ability to come twice
a month for an injection of the drug and, accordingly, twice
a month to undergo a minimum examination before
the injection, which to some extent gave a random charac-
ter to the choice of a biological drug.

When assessing the response to therapy according to
the BARS system, we received a good response (> 1.5 points)
in 77.8% of patients in the dupilumab group and in 82.4%
of patients in the mepolizumab group. This is higher than
that of K. Milger et al.,, who generally received a good
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® Figure 11. Dynamics of VAS in patients with severe non-
allergic eosinophilic bronchial asthma receiving dupilumab
and mepolizumab for 12 months
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response in the group of patients on targeted therapy
61.4% [18]. Also, the proportion of patients who achieved
remission in our study was higher (for the dupilumab group
43.8% and for the mepolizumab group 56.2%) than
in K. Milger et al. (for anti-IL4R, 13 - 23% and for the group
of anti-IL5 drugs - 38%). The tendency for anti-IL5 drugs to
be superior and the proportion of patients with remission
to decrease persists when FEV, indicator is taken into
account. The influence of respiratory function on
the achievement of remission is explained by fixed airway
obstruction in some patients.

Despite the fact that when comparing groups in terms
of the proportion of patients with uncontrolled asthma, no
statistical difference was found at all stages of observation,
there was a more pronounced decrease in the proportion
of uncontrolled asthma in the mepolizumab group (up to
20% vs 37.5% in the dupilumab group by the 12th month
of therapy). Also, a patient with fully controlled asthma
appeared already at the 4th month of therapy among
patients receiving mepolizumab. But the absolute and rela-
tive number of patients with complete asthma control
slightly prevailed in the dupilumab group at the 12th
month of therapy.

The dynamics of eosinophil level is explained by
the mechanism of biologics action. Thus, as expected, there
was a decrease in peripheral blood eosinophils in patients
treated with mepolizumab. Mepolizumab blocks the bind-
ing of interleukin 5 to the receptor complex, which leads to
a decrease in the production and survival of eosino-
phils [19]. In patients treated with dupilumab, we observed
a non-significant increase in the number of eosinophils. It
can be explained by the fact that dupilumab blocks
the migration of eosinophils into tissues by inhibiting
the production of eotaxins mediated by IL-4 and IL-13 and
adhesion molecules of vascular cell [20].



In our study, annual treatment with biologics was
accompanied by a significant reduction in the frequency
of SA exacerbations in patients: by 4.7 times (p = 0.018)
in the dupilumab group, and by 12.8 times (p = 0.005) in the
mepolizumab group. However, no statistically significant
difference was found between the effectiveness of these
drugs. Some studies favour mepolizumab [21, 22] or dupi-
lumab [23] as the best drug to reduce exacerbations. In
a study by A. Akenroye et al. patient groups were distributed
according to the number of blood eosinophils, and dupi-
lumab therapy was statistically most effective for patients
with both eosinophil counts 2300 cells/uL and those with
eosinophil counts from 150 to 299 cells/uL (p > 0.001) [24].
One of the first studies directly comparing reslizumab, dup-
ilumab and mepolizumab in patients with severe eosino-
philic asthma revealed an advantage in reducing the fre-
quency of exacerbations for reslizumab, although statistical
significance was not obtained [25]. Most large meta-analy-
ses and systematic reviews agree that the use of any bio-
logics effectively reduces the frequency of exacerbations
in patients with SA [3, 9, 24-29]. Thus, targeted therapy
for SA at the 5th stage according to GINA is characterized
by a better control of symptoms and the absence or
decrease in the frequency of exacerbations requiring hospi-
talization. In our study, after initiation of biological therapy,
the number of hospitalizations per 1 patient per year after
12 months of treatment was 0.31 * 1.01 in the dupilumab
group, and 0.07 = 0.26 in the mepolizumab group, which is
less than before biologics start (0.78 # 1.32 and 0.47 = 0.74,
respectively). However, these changes were not significant
enough (p > 0.05). Other studies have shown a significant
reduction in the rate of hospitalizations in patients with SA
while taking mepolizumab, dupilumab and other GEBDs,
without a statistically significant difference between
the drugs [3, 9, 27-31].

The need for relievers significantly decreased during
the year in both groups (p < 0.001). In a study by R. Faverio
et al. dupilumab significantly reduced the use of SABA and
other relievers [32], which is consistent with our data. The
same dynamics was revealed on the use of SGCS in our
study. SGCS use was decreased to 12.5% in the dupilumab
group (p < 0.001), and to 14.3% in the mepolizumab
group (p = 0.008); no statistically significant differences
were found between therapy with each drug. According to
some studies, the number of SGCS prescriptions is signifi-
cantly lower in patients receiving dupilumab compared to
patients receiving mepolizumab [33-35]. Other studies
describe the complete cessation of SGCS during treatment
with any GEBD [35-37].

Against the background of 12 months of targeted ther-
apy respiratory function (FEV,) increased by 1.34 times to
78.5% % 19.3 in the dupilumab group (p < 0.001) and by
1.18 times to 79.9% * 16.6% in the mepolizumab group
(p = 0.034), without statistically significant differences
between the groups. Our results are in complete agreement
with other studies, including meta-analyses and systematic
reviews, which describe a statistically significant improve-
ment in FEV, with mepolizumab and dupilumab, with

the latter having a more pronounced effect on FEV, com-
pared with mepolizumab, but without a statistically signif-
icant difference [24, 25, 27-29, 38, 39].

According to Toma S. et al.,, gradation of scores
in SNOT-22 corresponds to the severity of nasal symp-
toms: > 50 severe, 20 - 49 moderate, < 20 mild symp-
toms [40]. Initially both groups were on the border
of moderate and severe nasal symptoms. The reduction
in scores appeared to be about the same by the 4" month,
but there was no further change in the dupilumab group
by the 12 month, and the scores continued to decrease
to mild nasal symptoms in the mepolizumab group.
Similar conclusions were made by L. Chong et al.in a sys-
tematic review of GEBDs use for the treatment of chronic
rhinosinusitis: only the mepolizumab group showed
a significant decrease in SNOT-22 scores after 3 months
of use [41]. In other meta-analyses, dupilumab compared
with mepolizumab, on the contrary, showed better
results in reducing the severity of nasal symptoms at
the end of the 3rd and 4th months of biologics
use [42, 43]. In general, compared with placebo, all
GEBDs significantly reduce the severity of nasal symp-
toms as assessed by SNOT-22 [44].

A similar trend was noted for VAS, i.e. the maximum
improvement in nasal symptoms in the dupilumab group
was observed by the 4th month and then maintained at
the same level, and the dynamics of symptom improve-
ment was present throughout the entire observation peri-
od in the mepolizumab group. In a retrospective study by
C. MUmmler et al.,, also the greatest improvement in VAS
symptoms at the 4" month of therapy is observed in the
dupilumab group, on average -3 points (p < 0.001), while
in the mepolizumab group the decrease s
-1 point (p < 0.01). However, during follow-up, mepolizum-
ab showed an increase in positive dynamics, on average
-2 points (p < 0.001), in contrast to dupilumab, the effec-
tiveness of which decreased over time (p < 0.001) [45],
which is consistent with the results of our study. However
L. Chong et al. in systematic review said that there was no
significant improvement in the condition of patients
according to VAS during treatment with mepolizumab, and
the positive effect of dupilumab had only moderate statis-
tical significance [41].

CONCLUSION

Thus, patients with non-allergic eosinophilic SA
respond equally well to dupilumab and mepolizumab
therapy and achieve disease remission. The drugs equally
improve disease control, improve quality of life, reduce
the need for SABA and SGCS, show a similar safety level.
A slight advantage was found for dupilumab in terms
of the effect on respiratory function, and mepolizumab
for the number of asthma exacerbations and nasal symp-
toms (according to SNOT-22). Qg
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