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3ddekTuHoctb aHTU-IL-5 Tepanum Menonusymabom
TAXKENOW BpOHXMaNbHOM acTMbl U CONYTCTBYIOLLUX
BoCnanMTenbHbIX 3aboneBaHnii Hoca B peanbHOM
KNMHUYECKOM NpaKTUKe

B.B. Haymoga, E.K. benbtiokos, [1.B. Kucenesa
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AHHOTALUNA

06ocHoeaHue. T2-BocnaneHUe JIEXMT B OCHOBE HEaNNepriieckom, 303MHOMUILHOMN TSKENON OPOHXMANbHOM acTMbl U XPOHUYE-
CKOr0 MOMMO3HOr0 pUHocuHycuTa. CyLuecTByloLwMe TapreTHbIe Npenaparbl, HanpaeeHHble NpoTuB IL-5, MoryT ynydwwate K-
HUKO-(YHKLMOHAMbHBIE NOKa3aTeNn Y NaLUMeHTOB C COYETaHWUEM TAXENON acTMbl M XPOHUYECKOr0 MOMMO3HOI0 PUHOCUHYCHUTA.
Lless — oueHuTb 3 deKTUBHOCTb Menon3yMaba y NaumneHToB ¢ Heansepruieckomn TSKENON BPOHXMAnbHOM acTMOM W conyT-
CTBYHOLLMMM BOCNANUTENbHBIMK 3300/1€BaHUAMM HOCA B PeasibHON KIIMHUYECKOM NpaKTHKe.

Mamepuanel u Memodel. ViccnefoBaHne NpoBoAMnOC Be3 KOHTPONILHOM FpynMbl, METOLOM CPaBHEHUS CBA3aHHbLIX COBOKYM-
HocTel (aHanu3 «f0-nocne») Ha ocHoBe CBEPANOBCKOro 061acTHOTO perncTpa B3poC/biX NaLMEHTOB C TSKENON OpOHXMUaNb-
HOM acTMOiA U CONYTCTBYHOLLMMM BOCNANMTENbHBIMK 3ab0oneBaHNAMM Hoca. B kauecTBe NepBUYHOI KOHEYHOW TOUKM OLLEHUBAU
LOCTUKEHME KOHTPOSIA Haf acTMoi (onpocHuK ACT) M yMeHbLLEHWe A0S MALMEHTOB C HEKOHTPOJMPYEMON TAXKENON acTMOMN.
OueHMBanM Takxe KONMYecTBO 000CTPEHWUA acTMbl, BbI30BOB CKOPOM MEMLMHCKOW MOMOLUM W FOCMIMTAnM3aLmi, KauyecTBo
uU3HU Nno onpocHuKy AQLQ, ypoBeHb 303MHODMII0B NepudepuyecKoii KpoBM, GYHKLMIO BHELLHEr0 AbixaHus (00bEM popcupo-
BaHHOT0 Bbl0Xa 3a NePBYI0 CEKYHAY, HOPCUPOBAHHYIO JM3HEHHYI0 EMKOCTb JIEFKMX, @ TAKXKE COOTHOLLIEHWE 3TUX NapaMeTpoB).
[IMHaMWKa coCTOSHMS NaUMeHTOB C BoCManuTeNbHbIMU 3ab051eBaHMAMM Hoca OLieHMBanach no onpocHukaM SNOT-22 n BALLL.

Pesynemamel. 3a 12 Mec Tepanuu Menonmsymabom ACT ysenunumncs ¢ 9 (Q1-Q3: 7-11) go 22 (Q1-Q3: 21-24) bannos
(p <0,001). ons naumeHTOB C HEKOHTponMpyemoii actMoi cHusmnach co 100 go 10% (p <0,001). CHM3Mnocb KONM4eCTBO
obocTpeHuit acTMbl ¢ 3,18+2,8 cnyyas Ha naumenTa B rog ao 0 (p <0,001) v rocnutanmsaumi ¢ 0,57+0,9 go 0 (p=0,007). Ka-
yectBO *m3HM no AQLQ nosbicunocs ¢ 3,48+1,05 (95% [N 2,73-4,24) no 5,59+0,88 (95% OU 4,96—6,22) 6annos (p <0,001).
KonmnyectBo 303MHOGMN0B KpoBM CHM3MNOCH € 442 (Q1-Q3: 336-853) po 90 kn/mkn (Q1-Q3: 73-117) (p <0,001). Habnto-
panocs ysenuyenue 00B, ¢ 63,9+24,2% (95% AN 46,6-81,2) no 80,5+18,3% (95% [N 67,4-93,6) (p=0,015). Mo onpocHmKy
SNOT-22 nonyyeHo cHuxeHue Ha 33 nyHkta — ¢ 4530 go 22+15 (p=0,006), no BALL — Ha 5 6annos: ¢ 8 (Q1-Q3: 5-8)
go 3 (Q1-Q3: 3-5) (p=0,017).

3aknoyenue. Mo pesynbTataM ucciefoBaHus Habmoganuch yiydlleHWe KOHTPONS Haj acTMOM, YMeHbLLEHWe KONIMYeCTBa
0bocTpeHnin BpOHXManbHOWM acTMbl, ynydileHne KavecTsa xu3Hu no AQLQ. BeisBNEHO Take CTaTUCTUYECKW 3HAUMMOEe CHU-
JKEHME YPOBHS 303MHOMUNOB B NepubepuyecKoil KpoBM U yayuLleHne GYHKUMK BHELUHEro AbixaHus. Co CTOpOHbI conyTcTBy-
IOLLMX BOCMANMUTENbHBIX 3ab0N1EBaHUI HOCA OTMEYanoch CYLLECTBEHHOE YNyYLleHWe HOCOBOrO AbiXaHus, NOATBEPHKLAEMOE
AaHHbIMKM onpocHukoB SNOT-22 n BALLL

KnioueBble cnoBa: TAenas 6poHXMabHAA acTMa; XPOHUYECKUIA NONMNO3HbIA PUHOCUHYCUT, UMMYHOBMOOrMYecKas Tepa-
MWUS; TeHHO-MHXeHepHble buodapMaLieBTUYECKME NpenapaTbl; Menoansymab.
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Efficacy of anti-IL-5 therapy with mepolizumab
for severe bronchial asthma and concomitant
inflammatory nasal diseases in real clinical practice

Veronika V. Naumova, Evgeny K. Beltyukov, Darina V. Kiseleva

Ural State Medical University, Ekaterinburg, Russian Federation

ABSTRACT

BACKGROUND: T2 inflammation underlies nonallergic eosinophilic severe bronchial asthma and chronic rhinosinusitis with
nasal polyposis. Existing targeted anti-IL-5 drugs can improve the clinical and functional parameters in patients with a
combination of severe asthma and CRSWNP.

AIM: To evaluate mepolizumab efficacy in patients with nonallergic severe asthma and concomitant inflammatory nasal
diseases in real clinical practice.

MATERIALS AND METHODS: The study was conducted without a control group, by comparing related populations
(before—after analysis) and based on the Sverdlovsk regional register of adult patients with severe asthma and concomitant
inflammatory nasal diseases. The primary endpoints were asthma control achievement (ACT questionnaire) and a decrease
in the proportion of patients with uncontrolled severe asthma. The number of asthma exacerbations, emergency calls and
hospitalizations, quality of life according to the AQLQ questionnaire, peripheral blood eosinophil level, and respiratory function
(the volume of forced exhalation in the first second, the forced vital capacity of the lungs, as well as the ratio of these parameters)
were also assessed. The dynamics of nasal symptoms was assessed using the SNOT-22 questionnaire and visual analog scale.
RESULTS: During 12 months of therapy with mepolizumab, the ACT score increased from 9 (Q1-Q3, 7-11) to 22 (Q1-Q3,
21-24) points (p <0.001). The proportion of patients with uncontrolled asthma decreased from 100% to 10% (p <0.001).
The number of asthma exacerbations decreased from 3.18+2.8 per patient per year to 0 (p <0.001), and that of hospitalizations
decreased from 0.57+0.9 per patient per year to 0 (p=0.007). The quality of life according to the AQLQ increased from
3.48+1.05 (95% Cl, 2.73-4.24) to 5.59+0.88 points (95% Cl, 4.96—6.22) (p <0.001). The number of blood eosinophils decreased
from 442 (Q1-Q3, 336-853) to 90 (Q1-Q3, 73-117) cells/pL (p <0.001). There was increase in FEV, from 63.9%z+24.2%
(95%Cl,46.6-81.2)t080.5%+18.3% (95%Cl, 67.4-93.6) (p=0.015). Decreases in the SNOT-22 questionnaire score by 33 points,
from 45+30 to 22+15 (p=0.006), and in the visual analog scale score by 5 points, from 8 (Q1-Q3, 5-8) to 3 (Q1-Q3, 3-5)
(p=0.017), were also noted.

CONCLUSIONS: Based on the study results, there were asthma control improvement, a decrease in asthma exacerbations,
and quality of life improvement according to the AQLQ. A statistically significant decrease in the number of peripheral blood
eosinophils and respiratory functionimprovement were also revealed. In patients with concomitant inflammatory nasal diseases,
significant improvement in nasal breathing was noted, which was confirmed by the scores of the SNOT-22 questionnaire and
visual analog scale.

Keywords: severe bronchial asthma; chronic rhinosinusitis with nasal polyposis; targeted therapy; biologicals; mepolizumab.
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List of abbreviations

LTRA — leukotriene receptor antagonist
IDN — inflammatory diseases of the nose
LAMA — long-acting muscarinic antagonist
LABA — long-acting beta2-agonist

ICS — inhaled corticosteroids

INCS — intranasal corticosteriods

SABA — short-acting beta2-agonist

BACKGROUND

Severe asthma (SA) affects up to 10% of all asthma
patients [1], accounts for significant expenses to healthcare
systems owing to disability of patients and high-treatment
costs. In 40% of these patients, SA is combined with chronic
rhinosinusitis with nasal polyps (CRSwWNP) [2-4], which
significantly impairs patients’ quality of life.

Since the underlying cause of SA combined with CRSWNP
is type 2 inflammation, biologics that block interleukin (IL)-4,
IL-5, and IL-13 are used to treat this condition. IL-5-blocking
biologics include mepolizumab. The efficacy of mepolizumab
in patients with SA was evaluated in large trials (randomized
controlled or observational cohort studies that involved more
than 300 patients) [3-8], meta-analyses [9], as well as real-
life studies with up to 50 participants [10—14] that specifically
included patients with SA and CRSwNP.

Omalizumab, the first biologic to treat SA, was registered
in the Russian Federation in 2007. Mepolizumab was
introduced in 2019 in the Sverdlovsk region.

The aim of this study is to evaluate the effectiveness of
mepolizumab in patients with severe nonallergic (eosinophilic)
asthma and concomitant inflammatory diseases of the nose
(IDN) in clinical practice.

MATERIALS AND METHODS
Study design

An open, nonrandomized prospective study was conducted
in clinical practice in real-life. The study was conducted
without a control group by comparing associated populations
(prepost analysis).

Eligibility criteria and conditions

The efficacy study of mepolizumab was based on the
regional registry of adult patients (18 years of age and older)
with SA and concomitant IDN. Registration of adult patients
with SA has been conducted in the Sverdlovsk region since
2016. Upon inclusion of patients in the register, the diagnosis
of SA was verified according to the following criteria of the
American Thoracic Society and European Respiratory Society

DOl https://doiorg/10.36691/RJA1519

SCS — systemic corticosteroids

EMS — emergency medical services

SA — severe asthma

CRSWNP — chronic rhinosinusitis with nasal polyps
CRS — chronic rhinosinusitis

IL — interleukin

(ATS/ERS, 2014) [15] and its subsequent amendments [1, 16]:
patients with uncontrolled asthma despite treatments of
comorbidities and maximum adherence to optimized therapy
(GINA steps 4 or 5), or patients who lost asthma control when
they attempted to reduce therapy.

The selection of patients for the register was conducted
on the basis of the Sverdlovsk Region Ministry of Health
orders dated January 24, 2014 (No. 64-0) and January 23,
2015 (No. 73-0/17") based on which it was possible to ungroup
diagnostic related groups and decentralize the provision
of high-tech medical care for patients with SA. Detailed
description of the immunobiological therapy organization
of SA in the Sverdlovsk region was published earlier by
Beltyukov et al. [17].

Study duration

Owing to the fact that mepolizumab was registered
in the Russian Federation in 2018, the analysis included
patients (n=14) enrolled in the SA register from June 2019
to July 2021. Each patient underwent initial pretreatment
assessments, and at the 4th (Month 4) and 12th (Month 12)
months of therapy. Thus, at the time of data analysis
(October 2021), 10 patients had completed the initial,
Month 4, and Month 12 evaluation visits; four patients had
only completed the initial and Month 4 evaluation visits.

Description of medical interventions

Upon inclusion of patients in the register, diagnosis
of SA was verified, and phenotyping of the disease was
conducted. Allergy history records, skin tests with allergens,
determination of specific immunoglobulin E (IgE), total IgE,
and peripheral blood eosinophilic levels were used for asthma
phenotyping. The Phadiatop ImmunoCAP test (henceforth
referred to as Phadiatop) was also performed.

The SA atopic phenotype was determined in patients with
a combination of positive allergy history and positive skin

1 Order of the Ministry of Health of Sverdlovsk Region and the Territorial Fund
for Obligatory Medical Insurance of Sverdlovsk Region dated January 23,
2015 N 73-p/17 “On the formation and maintenance of territorial registers of
patients with certain diseases requiring the use of expensive drugs.” Access
mode: http://docs.cntd.ru/document/561785169. Reference date 15.01.2022.
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tests, or positive allergy history and at least one positive,
clinically significant, specific IgE, or positive allergy history
and a positive Phadiatop test.

The eosinophilic phenotype of SA was determined
by negative allergy history, negative skin tests, negative
specific IgE and Phadiatop tests, and blood eosinophil levels
>150 cells/pl [1, 18].

Mixed SA phenotype was determined by a combination of
allergic and non-allergic components. Allergic components
were determined by a combination of positive allergy history
and positive skin tests, or positive allergy history, and at least
one positive, clinically significant specific IgE, or positive
allergy history and a positive Phadiatop test. Non-allergic
components were determined by the late onset of asthma
combined with CRSWNP or chronic rhinosinusitis (CRS), and
blood eosinophils levels =330 cells/yL. There was also an
assessment done on patient's hypersensitivity to aspirin,
which in 100% of cases indicates the presence of non-allergic
components. At the same time, the absence of hypersensitivity
to aspirin does not exclude the non-allergic component.

The reason for inclusion of CRSWNP and CRS for non-
allergic components of mixed SA was the frequency analysis
of CRSWNP and CRS in the group of patients with non-allergic
SA (J45.1, n=32), which demonstrated that 26 (81.3%) patients
had CRS with/without polyps and no allergic rhinitis.

The reason for inclusion of blood eosinophilic levels
>330 cells/pl in the criteria of non-allergic components of
mixed SA was the receiver operating characteristic analysis
of non-allergic asthma probability that dependent on the level
of eosinophils in peripheral blood.

Allergic rhinitis was diagnosed on the basis of clinical
and allergological assessments in accordance with clinical
guidelines on allergic rhinitis validated in 2018 (and amended
subsequently) [19, 20].

Diagnosis of CRSWNP and CRS without polyps was made
on the basis of clinical data, including otorhinolaryngologist
examination and a computed tomography scan of the
paranasal sinuses.

Mepolizumab was prescribed subcutaneously at a dose
of 100 mg once every 4 weeks in a clinical setting according
to the instructions.

Primary outcome of the study

As the primary endpoint in the evaluating of the
effectiveness of mepolizumab therapy, the achievement of
asthma control (Asthma Control Test, ACT) and decrease
in the proportion of patients with uncontrolled SA were
assessed.

Additional study outcomes

Secondary endpoints were the number of asthma
exacerbations, emergency medical service (EMS) calls and
hospitalizations, the need for short-acting beta-agonists
(SABA), volume of therapy, quality of life according to the
Asthma Quality of Life Questionnaire (AQLQ), eosinophilic
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levels in peripheral blood, pulmonary functional tests —
which included forced expiratory volume in the first second
(FEV1), forced vital capacity (FVC), as well as the ratio of these
parameters (FEV1/FVC) — and safety assessments (adverse
events). The dynamics of the patients’ statuses with IDN
was assessed based on a 22-item questionnaire Sinonasal
Outcome Test (SNOT-22) and a visual analog scale (VAS).

Outcome registration methods

The level of asthma control was determined by the
number of AST points: 5-19 points for uncontrolled asthma,
20-24 points for partially controlled asthma, and 25 for
controlled asthma.

In addition to the ACT, patients completed the AQLQ,
SNOT-22, and VAS questionnaires at each evaluation visit;
then, they underwent clinical blood tests which involved
eosinophilic counts and spirometry tests, and data were
collected on the number of asthma exacerbations, EMS calls,
hospitalizations, volume of therapy, and adverse events.

Ethical review

The creation of the SBA register and the management
of patients based on its use were approved by the local
ethics committee of the FSBEI HE Ural State Medical
University of the Ministry of Health of the Russian Federation
(Yekaterinburg, Russian Federation, Protocol No. 8 dated
10/25/2019). Upon inclusion in the register, all patients signed
an informed consent for the use of their medical data for
scientific purposes. This study will also be included in a
doctoral thesis for a habilitation degree in Medicine, approved
by the local ethics committee of the FSBEI HE Ural State
Medical University of the Ministry of Health of the Russian
Federation (Yekaterinburg, Russian Federation, protocol
No. 8 of 11/20/2020). The study was conducted in accordance
with the principles stated in the Declaration of Helsinki.

Statistical analysis

Statistical analysis was conducted using StatTech
(version 2.4.8, LLC StatTech, City, Russian Federation). The
sample size was not calculated because the study was
conducted in real-life clinical practice based on a patient
register.

Quantitative indicators were evaluated for compliance
to normal distribution using the Shapiro-Wilk test
(with <50 subjects). Quantitative indicators compliant to
the normal distribution were described using arithmetic
means (M), standard deviations, and 95% confidence interval
limits (95% CI). In the case in which the distribution was
not normal, quantitative data were described using the
median (Me) and lower and upper quartiles (Q1-Q3).

Categorical data were described with absolute values and
percentages.

For comparison of three or more related groups
according to normally distributed quantitative traits, one-
way repeated measurements analysis of variance was
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used. Statistical significance of changes in the indicator over
time was estimated using Pillai's Trace. Post-hoc analyses
were performed using paired Student's t-test with Holm's
correction.

The Wilcoxon test was used to compare non-normally
distributed quantitative indicators in two related groups.

For comparison of three or more dependent populations,
the distribution which differed from the normal one was
determined based on the nonparametric Friedman test with
post-hoc comparisons using the Wilcoxon's test with Holm's
correction, and applied.

Comparison of binary indicators characterizing more
than two related populations was performed using Cochran'’s
Q-test. Post-hoc analysis was performed using the McNemar
test with Holm'’s correction.

RESULTS

Objects (participants) of the study

As of October 2021, the registry included 14 patients
with SA who had been receiving mepolizumab for at least
4 months. This group was dominated by women (78.6%)
and the non-allergic asthma phenotype (85.7%) (Table 1).
The mean age was 60 years (Q1-Q3: 54—67). The mean age
at the time asthma was diagnosed was 42.5 years (Q1-Q3:
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38-51.8). The diagnosis of asthma was identified at younger
ages in patients without concomitant IDN. Concomitant IDNs
were predominantly represented by chronic rhinosinusitis
(71.4%): CRSWNP (n=9), CRSWNP + allergic rhinitis (n=1), and
CRS without polyps (n=1) (see Table 1).

Hypersensitivity to nonsteroidal anti-inflammatory
drugs was more frequently observed in the group of
patients with CRSWNP (35.7%). Mean Phadiatop and total
IgE values were 0.1 PAU/L (Q1-Q3: 0.02-0.84) and 91 IU/mL
(Q1-Q3: 49.7-333) respectively.

Primary study results

The achievement of SA control was assessed using
AST. Prepost analysis showed an increase in the number
of points according to AST at the 4th month of therapy
with the trend remaining the same up until the 12th month
(p <0.001). Accordingly, the proportion of patients with
uncontrolled asthma decreased from 100% initially to
40% at 4 months of therapy, and to 10% at 12 months
(p <0.001) (Fig. 1).

Additional study results

With an increase in the proportion of patients with
controlled asthma, the need for SABA decreased (p <0.001)
(Fig. 2a).

Table 1. Characteristics of patients in the register with severe asthma and concomitant inflammatory nasal diseases who received

mepolizumab
. Total AR CRSWNP | AR + CRSWNP | CRS without polyps No IDN
Indicators n=14 n=1 n=9 n=1 n=1 n=2
Women, n (%) 11 (78.6) 1(71) 7 (50) (NVAD] 1(1) 1(1)
Men, n (%) 3(21.4) 0 171) 1@71) 0 1(@1)
Mean age, years, Me (01-Q3) 60 (54-67) 67 (59'56_367'3) (42.[52—.22.8) 54 ( 45.%2_'293)
Mean age at diagnosis of 42.5 55 415 36.5 38 195
asthma, years, Me (Q1-Q3) (38-51.8) (43.3-53.3)  (35.3-378) (15.8-23.3)
Asthma phenotype J45.1, n (%) 12 (85.7) 0 9 1 1 2
Asthma phenotype J45.8, n (%) 2 (14.3) 1 0 0 0 0
30.6 29.7 275 315
2 _
BMI, kg/m*, Me (Q1-03) 2-22 O @9ns)  (253-297) 39.25 (31.0-31.9)
NSAIDS intolerance, n (%) 7 (50) 0 5(35.7) 0 11 131
Smoking, n (%) 3 (21.4) 0 1 1 0 1
9
TOtal IgE, ME/ﬂ, Me (Q1—Q3) (497_333) - - - - -
Phadiatop, PAU/L Me (@1-03) o 0 - - - - -

Note: AR — allergic rhinitis, CRSWNP — chronic rhinosinusitis with nasal polyps, CRS — chronic rhinosinusitis, IDN — inflammatory
diseases of the nose, BMI — body mass index, NSAIDS — nonsteroidal anti-inflammatory drugs median, Me — median,

IgE — immunoglobulin E, Q1-Q3 — lower and upper quartiles.
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For each patient, we analyzed the numbers of asthma
exacerbations, EMS calls, and hospitalizations for asthma
1 year before the start of targeted therapy. Exacerbation of
asthma was defined as a decline in the patient's condition,
requiring an increase in therapy volume (including
nebulizer therapy, systemic corticosteroid therapy) and/or
hospitalization. Of the 14 patients, only one patient had no
asthma exacerbation in the year prior to targeted therapy. The
average number of exacerbations was 3.18+2.8 per patient
per year. After 4 months of mepolizumab therapy, only 3 out of
14 patients experienced one exacerbation (0.21+0.4 per patient
per year). The rest of the patients had no exacerbations. In the
period from & to 12 months of therapy, none of the patients
suffered asthma exacerbations (p <0.001) (Fig. 3a). Prior
to the initiation of mepolizumab therapy, five patients were
hospitalized owing to asthma exacerbations. The average
number of hospitalizations was 0.57+0.9 per patient per
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Fig. 1. Primary results of the study: ¢ — changes of

AAT scores (ptotal <0.001; Paar paseline - AaT 4 month = 0.020;
DAAT baseline - AAT 12 month = 0-006); b — asthma control level
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Note: AAT — aspartate aminotransferase, BA — bronchial asthma.
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year. During the year after the start of mepolizumab therapy,
there were no hospitalizations (p=0.007). The number of EMS
calls for asthma exacerbations decreased, but the trend was
statistically not significant (p=0.086).

The analysis revealed a statistically significant
improvement in the quality of life according to the AQLQ
(p <0.001) (Fig. 4a).

The dynamic trend study of peripheral blood eosinophil
counts revealed a statistically significant decrease in
eosinophils at the 4th and 12th months of therapy compared
with the initial level (p <0.001) (Fig. 3b).

During the analysis of spirometry parameters,
a statistically significant increase in FEV1 was noted from
63.9%+24.2% (95% confidence interval (Cl) 46.6-81.2)
to 80.5%x18.3% (95% Cl 67.4-93.6); p=0.015 (Fig. 3c).
No statistically significant changes in FVC and FEV1/FVC
were detected.
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Fig. 2. Additional research results: @ — trend of SABA
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corticosteroids.
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Note: BA — bronchial asthma; EMC — emergency medical care;
FEV, — volume of forced exhalation in the first second.

Assessment of nasal pathology over time was conducted
using SNOT-22 and VAS. Prepost analysis revealed a
significant decrease in SNOT-22 and VAS scores (p=0.006
and p=0.017, respectively), which indicated an improvement
in nasal breathing function (Figs. 4b, 4c).
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At the time of inclusion in the register, all patients received
basic therapy equivalent to the 4th and 5th GINA steps.
However, initially, only one patient received two-component
therapy (ICS + LABA), four patients received five-component
therapy, four patients received four-component therapy, and
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five patients received three-component therapy (Table 2). By
the 12th month of treatment with mepolizumab, there was a
decrease in the number of patients who received 4-5 drugs,
and an increase in the number of patients who received two-
and three-component therapy. These small samples were not
statistically processed.

In the analysis of inhaler therapy, the number of patients
who received high doses of inhaled corticosteroids (ICS)
decreased from 50% to 40%, but there were patients who
switched to low doses of ICS (p=0.22) (Fig. 5). Before the onset
of hiological therapy, approximately 64% of patients received
systemic corticosteroids (SCS): patients on permanent therapy
and those on SCS courses during exacerbations were taken into
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account. By the 12th month of treatment with mepolizumab,
the number of patients who required SCS decreased to 27.3%
(p=0.115) (see Fig. 5). A decreasing trend in the proportion
of patients who received antileukotriene drugs (LTRA) was
observed. However, as in the case of long-acting muscarinic
antagonists, there were no statistically significant changes in
the administration of LTRA.

Statistically significant changes in the regimen of SCS
administration were registered: three out of four patients
managed to stop the continuous use of SCS by the 12th month
of therapy. Three out of five patients stopped using SCS during
exacerbations. In general, by the 12th month of therapy,
76.9% of patients did not use SCS (p=0.032) (Fig. 2b).

Table 2. Characteristics of basic therapy of patients with severe asthma who received mepolizumab

Basic asthma therapy In;ii?}.ly Fourn Ln&nths Twel\;::nnonths
Two-component ICS + LABA 1 3 4
ICS + LABA + LTRA 2 2 2
Three-component ICS + LABA + LAMA 1 4 2
ICS + LABA + SCS 2 1 1
ICS + LABA + LTRA + LAMA 0 1 0
Four-component ICS + LABA + LTRA + SCS 2 1 0
ICS + LABA + LAMA + SCS 2 1 0
Five-component ICS + LABA + LAMA + LTRA + SCS 4 1 1

Note: ICS — inhaled corticosteroids, LABA — long-acting B2-agonists, LTRA-leukotriene receptor antagonists, LAMA-long-acting

muscarinic antagonists, SCS — systemic corticosteroids.
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Fig. 5. Trend of basic therapy volume in patients with severe asthma receiving mepolizumab.
Note: IGCS — inhaled glucocorticosteroids, SGCS — systemic corticosteroids, LRA — leukotriene receptor antagonist, LAMA — long-acting

muscarinic antagonist.
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Adverse events

In four (28.6%) out of 14 patients, one adverse event was
observed after the administration of mepolizumab (weakness,
dizziness, fever, rash). No combined effects were observed.
All events were of mild severity, did not require additional
therapy, and did not lead to refusal of treatment. Undesirable
effects stopped on their own within a few hours to a day
after the onset.

DISCUSSION

Summary of the primary study results

Following 12 months of mepolizumab use among patients
with severe asthma and IDN, it became possible to reduce
the proportion of patients with uncontrolled asthma from
100% at baseline to 10% at 12 months (p <0.001). An increase
in the disease control rate was associated with a decrease
in the exacerbation frequency, EMS calls and hospitalizations,
improvement in the quality of life, and respiratory function,
and decrease in nasal symptoms.

Discussion of the primary study results

The majority of our samples from the register were
mainly from women (78.6%). In large studies with more than
300 patients, women were the majority (proportions ranged
from 58 to 62%) [4, 8, 91. In studies with small samples (up to
50 patients) there was no clear gender prevalence: in some
of these samples men were the majority (54%-55%) [10, 13],
but in others, women were the majority (70%-81%) [11, 14].

It should be noted that nondomestic studies of
mepolizumab effectiveness included patients with severe
eosinophilic asthma caused by both non-allergic and allergic
components. Investigators pointed to sensitization (positive
skin tests and/or sIgE) in 70%-97.3% [4, 8, 11, 12] or atopic
comorbidities in 37%-64% of enrolled patients (including
respiratory allergy, hay fever, or atopic dermatitis) [2, 4, 10].
We selected patients who were primarily associated with non-
allergic mechanisms for mepolizumab treatments. Only two
(14.3%) patients had allergic rhinitis and pollen sensitization
that cannot constitute the predominant component in severe,
year-round manifestations of asthma.

The age at which asthma was diagnosed in our patients
was 42.5 years. This is above the age registered in other
studies. For example, Yilmaz et al. [14] reported the asthma
onset at 15 years of age, while Harvey et al. [8] at the age
of 26. In 64% of patients included in randomized controlled
trials (RCTs) MENSA and MUSCA, asthma was diagnosed
before the age of 40, and in 36% of the patients with ages
>40 years [9]. This difference in nondomestic studies may be
conditioned by the inclusion of patients with severe allergic
asthma characterized by an earlier onset. This is also the
reason for higher values of total IgE levels (137.5-485 IU/ml)
(8, 10, 11] compared with the data in our study (91 IU/ml;
Q1-Q3: 49.7-333).
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In most studies, the average age of patients was in the
range of 50.4-56.3 years [4, 9-13], average body mass index
(BMI) was in the range of 22.8-28.7 kg/m? [4, 10-12], and
35.5%-45.8% of patients suffered from obesity [8, 12]. In
general, patients in our sample were older than 60 years
(Q1-Q3: 54—67), with higher BMI values (30.6 kg/m% Q1-Q3:
28.2-32.2). Obesity in our study was observed in nine (64.3%)
patients out of 14. The research study conducted by Harvey
et al. [8] also included older patients (59.6 (Q1-Q3: 49.9-68.3)
years) with higher BMI values (29.5 kg/m? (25.3-34.5)).

In a small number of studies in real-life clinical practice,
hypersensitivity to aspirin was variable, and yielded the
following outcomes: 10% [10], 63% [14], and 100% [13].

CRSWNP occurred in patients with SA in 38%-42.6% of
cases according to the scientific literature [2—-4]. Individual
data on allergic rhinitis are rare. In patients selected by
us for mepolizumab treatment, CRSWNP and CRS without
polyps were accompanied by SA in 71.4% of cases. Allergic
rhinitis was also identified (n=1), and only 2 (14.3%) out of
14 patients did not have IDN.

Control assessments

Only 30% of patients had good asthma control at baseline
as described by the meta-analysis of two RCTs [9]. In large
studies, changes in level control were registered using the
Asthma Control Questionnaire (ACQ). The results showed
a significant decrease in the number of points (increase in
asthma control) in all analyzed research publications [4, 8, 9].
In a small number of studies, control was assessed using AST
[10-12, 14]. This selection of questionnaires was determined
based on the fact that ACQ was convenient for RCTs, while AST
is more suitable for routine practice [21]. Initially, in our study,
patients had lower mean AST scores equal to nine points
(Q1-Q3: 7-11) compared with other studies which registered
ACT scores in the range of 11.9-15.2 points [10-12, 14]. This
difference is likely due by the fact that in our group of patients
with SA, non-allergic eosinophilic asthma that is more
severe than allergic asthma dominated. At the same time,
100% of patients had uncontrolled asthma. However, by the
12th month of mepolizumab therapy, we recorded an increase
in AST scores of up to 22 points (Q1-Q3: 21-24), which did not
contradict the results of other researchers — 19.5-22.3 points
[10-12], and achieved an increase in proportion of controlled
asthma (AST 20-25) to 90%.

In the considered studies [3-9, 10-14], there was no
decrease in the use of SABA during effective targeted therapy,
while it is recognized to be one of the indicators of improved
disease control. In our study, the use of SABA decreased on
average from 21 doses per week (Q1-Q3: 12.2-48.1) to one
dose per week (Q1-Q3: 0-1).

Exacerbations

Before the mepolizumab prescription, the number of
exacerbations was 4.63—6.0 per patient per year according
to different authors [2, 4, 10-12], which is higher than our
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results (3.18+2.8 exacerbations per patient per year). Possible
reasons for this controversy are the underdiagnosis of
asthma exacerbations and the lack of medical help-seeking.
However, a statistically significant decrease (which reached
zero) in the number of SA exacerbations, including those who
required hospitalization by the 12th month of mepolizumab
therapy corresponded to global indicator values in the
range of 0-2.9 per patient per year according to our study
[2, 4, 10-12]. Decrease in EMS calls was not statistically
significant due to the small sample size.

Quality of life

MENSA and MUSCA RCTs used St. George's Respiratory
Questionnaire for patients with respiratory diseases [6, 7.
In a number of studies, the quality of life was assessed
using AQLQ [8, 22, 23]. At the 6th month of mepolizumab
therapy, the total AQLQ scores increased by 1.24 [22] and by
1.6 [8] points. Haldar et al. [23] described an increase in the
scores by 0.55 by the 12th month of therapy. We registered
an increase of 2.1 points after one year of treatment with
mepolizumab.

Eosinophils

The mechanism of mepolizumab action involves blocking
IL-5, which leads to decreased levels of peripheral blood
eosinophils. We observeda significant decrease in eosinophils
from 442 (Q1-Q3: 336-853) to 90 cells/uL (Q1-Q3: 73-117)
by the 12th month of mepolizumab therapy. This effect was
observed in all ongoing studies [2, 4, 8, 1014, 24]. At the
same time, the initial eosinophilic levels were higher in
studies that specifically recruited patients with SA and
CRSWNP (864-1393 cells/mcL) [10, 11, 14, 24] compared
with those that included samples of patients with SA alone
(370-791 cells/mcL) [10, 11, 14, 24]. pl) [2, 4, 8, 12]. The level
of eosinophils decreased to 49.5-177 cells/pl after 1 year of
mepolizumab use [2, 4, 8, 1014, 24].

FEV,

Improvement in respiratory function also took place in all
studies. Indeed, some authors registered an increase in FEV,
from 63%-71.4% initially to 70%—-84.6% in the 12th month of
therapy [2, 12-14], which corresponds to our results. We did not
obtain statistically significant changes in FVC and FEV,/FVC,
probably due to the insufficient number of observations.

SNOT-22

When assessing the changes in nasal condition, we
registered a significant decrease of 33 points on SNOT-22,
which corresponds to the minimum significant difference
of 8.9 points identified during the questionnaire validation
[25]. Nasal condition improvement in patients with SA who
received mepolizumab has also been observed by other
investigators. For example, Kurosawa et al. [13] registered
a statistically significant decrease of 18 points on SNOT-22,
while Detoraki et al. [10] registered a decrease by 21.8 points.
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Volume of therapy

Upon analyzing the volume of basic therapy for SA, we
registered a decreasing trend in the number of patients
who received four and five drugs. As soon as the 4th month
of mepolizumab treatment was reached, most patients
switched to the use of two or three basic therapy drugs.
Small sample sizes did not allow us to conclude on the
statistical significance of these changes.

According to various researchers, “steroid addiction”
among patients with SA ranges from 47% to 92.8% [2, 8, 12].
When mepolizumab was prescribed, the number of patients
who required permanent TCS decreased by 43%-51.7% a year
[2, 4, 11, 12]. In our study, 30.8% of patients took TCS on
a continuous basis, and another 38.5% of patients required
the prescription of TCS during exacerbations. By the 12th
month of therapy, the number of patients on continuous TCS
therapy decreased by 23.1%, and the number of patients who
required TCS during asthma exacerbation decreased by the
same amount.

Study limitations

When we planned and conducted the study, the sample
sizes required to achieve the required statistical power were not
calculated. Therefore, participants’ samples collected during
the study could not be considered sufficiently representative.
This did not allow the extrapolation of the results and their
interpretation to the general population of similar patients.
Study limitations are also associated with the absence of the
control group and the small sample sizes, which are attributed
to the fact that the study was conducted in real-life clinical
practice. We did not assess polyp sizes visually.

CONCLUSION

Following one year of mepolizumab treatment in patients
with SA and concomitant IDN, there was a significant
improvement in asthma control, a decrease in the number of
asthma exacerbations, a decrease in the need for emergency
drugs, a decrease in the proportion of patients who required
SCS, and an improvement in the quality of life according to
AQLQ. A statistically significant decrease in the peripheral
blood eosinophilic levels and an improvement in respiratory
function were also registered. With regard to concomitant
IDN, there was a significant improvement in nasal breathing,
as confirmed by SNOT-22 and VAS data.
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