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A certain success in the treatment of bronchial asthma is associated with the introduction of monoclonal antibodies into the
treatment process. They made it possible to improve the control of the disease. A number of original genetically engineered
biological drugs, such as benralizumab, reslizumab, dupilumab, mepolizumab and omalizumab, are currently registered in
Russia. In 2020, this list was supplemented by the first Russian biosimilar drug omalizumab — Genolar® (JSC Generium,
Russia). High rates of the development of modern medicine are closely related to the use of biosimilars. The prescription of
biosimilars today often makes it possible to provide a larger number of patients with modern drugs at lower costs.

The aim of the study was a comprehensive pharmacoeconomic assessment of the application of the domestic biosimilar drug
omalizumab in the treatment of patients suffering from moderate and severe atopic bronchial asthma.

Materials and methods. At the first stage, an information search in the available databases (Cochrane Library, MedLine, Em-
base, eLIBRARY) was carried out. According to the results obtained, a meta-analysis (Agache I. et al.) was found out; within
its framework, the efficacy and safety of the use of several monoclonal antibodies was assessed. Dupilumab was chosen as
the reference drug. Pharmacoeconomic analyses were carried out using a “Cost-Minimization Analysis” (CMA) and a “Budget
Impact Analysis” (BIA). Taking into account various options of bronchial asthma, the developed algorithm for providing medi-
cal care to adult patients with atopic asthma made it possible to assess the costs, including direct medical and indirect costs.
Results. The cost analysis demonstrated the advantage of using the Russian biosimilar omalizumab in patients with atopic
asthma compared to dupilumab due to financial savings of up to 40%. The Budget Impact Analysis showed that the use of
the domestic biosimilar omalizumab, even taking into account the annual increase in the number of patients (8%), will save
up to 109,641,409.64 rubles (or 3%) compared to the current practice.

Conclusion. The use of the domestic biosimilar omalizumab in patients with moderate to severe atopic bronchial asthmais a
clinically effective and economically justified approach to organizing medical care for adult patients in Russia.
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— resuscitation and intensive care unit; ALV — artificial lung ventilation; CHI — compulsory health insurance; GDP — gross do-
mestic product; VAT — value added tax; PSGs — Programme on State Guarantees; DRG — diagnostic related groups; IIC — input
intensity coefficient; INN — international non-proprietary name; TN — tradename

For citation: V.S. Krysanova, A.D. Ermolaeva, T.N. Ermolaeva, M.V. Davydovskaya, K.A. Kokushkin. Economic aspects of application of the
russian biosimilar omalizumab in patients with atopic bronchial asthma of moderate to severe clinical courses. Pharmacy & Pharmacology.
2021;9(3):235-248. DOI: 10.19163/2307-9266-2021-9-3-235-248

© B.C. KpobicaHoea, A.[. Epmonaesa, T.H. Epmonaeea, M.B. fljaevidoeckas, K.A. KokywkuH, 2021

Ana untuposanua: B.C. KpbicaHosa, A.l. Epmonaesa, T.H. Epmonaesa, M.B. laBbigoBckan, K.A. KOKyLIKMH. DKOHOMUYECKME acneKTbl Mpume-
HEHUWA POCCUICKOro BuoaHanora omannsymaba y naymMeHToB C aTOMMYECKOW BPOHXMANbHOM aCTMOMN CPEQHETAXKENOr0 U TAMKENOro TeYeHUs.
®dapmayus u papmaronoaud. 2021;9(3):235-248. DOI: 10.19163/2307-9266-2021-9-3-235-248

Tom 9, Buinyck 3, 2021 235



RESEARCH ARTICLE Scientific and Practical Journal

PHARMACY &
ISSN 2307-9266 e-ISSN 2413-2241 PHARMACOLOGY

39KOHOMMWYECKUE ACNEKTbl NTPUMEHEHUA

POCCUMNCKOTO BUOAHANOTA OMA/ZIU3YMABA Y NALUEHTOB
C ATONUYECKOMN BPOHXUAZTbHOU ACTMOM
CPEAHETAMENOIO U TAXENOIO TEYEHUA

B.C. KpbicaHoBa'*3, A.[1. Epmonaesa’?, T.H. Epmonaesa?, M.B. [laBbigoBckaa’*, K.A. KOKyWKUH3

focyaapcTeeHHoe BloaxeTHoe yupekaeHme MOoCKOBCKOM 06nacTi « HayuHO-NPaKTUYECKUI LIeHTp
K/IMHMKO-3KOHOMMUYECKOro aHannsa MunHucTepcTea 3gpaBooxpaHeHma MoCKoBCKOM 061acTu»

143403, Poccus, MockoBckana obnacTb, . KpacHoropck, yn. Kapbsbiwesa, 4A

2MeAMLMHCKUIN MHCTUTYT HenpepbiBHoro obpasosaHuns GeaepanbHoe rocyaapcTseHHoe 6roasKeTHoe
obpasoBaTenbHOE yUuperKaeHWe Bbiclero obpasoBaHua «MOCKOBCKMIA TOCYAapCTBEHHbI YHUBEPCUTET
NULLEBbIX NPON3BOACTBY

125080, Poccus, r. Mocksa, Bonokonamckoe wocce, 11

3depepanbHoOe rocyaapcTBeHHOe aBTOHOMHOEe 06pa3oBaTesibHOe yUupexaeHue Bbicllero obpasoBaHua
«MepBbli MOCKOBCKUI rocyaapCTBEHHbIN MeANUMHCKUIA YHUBepcUTeT umeHun U.M. CeyeHoBa»
MuHKUcTepcTBa 3apaBooxpaHeHma Poccninckon Pegepaumm (CeyeHOBCKUI YHUBEPCUTET)

119991, Poccus, r. Mockea, yn. Tpybeukas, 8

4 PepepanbHoOe rocyaapcTeeHHoe aBTOHOMHOe 06pa3oBaTenbHoe yupexkaeHne Bbicliero o6pasoBaHus
«POCCUIMCKNIN HAUMOHANbHbBIN UCCeA0BATENBCKUN MeANLMHCKUI YHUBEpcUTeT MMeHu H.U. NMuporosa»
MwuHucTepcTBa 34paBooXpaHeHns Poccuiickon deaepaumm

117997, Poccua, r. Mocksa, yn. OCTpoBUTAHOBA, 4. 1

E-mail: v.krysanova@mail.ru
MonyyeHo 19.05.2021 MpuHATa K neyatn 20.06.2021

OnpeaenéHHbl ycnex B ne4eHnn BPOHXMaNbHOM acTMbl CBA3AH C BHEAPEHWEM B Ie4ebHbIM NPoLLecC MOHOK/IOHANbHbIX
QHTUTEN, KOTOPblE NO3BOANIM YNYYLIUTb KOHTPO/b 3aboeBaHuA. Ha Tepputopun Poccun B HacTosLLee Bpems 3aperncTpm-
POBaH LLeNbIN pAA OPUTMHANBbHbIX FEHHO-UHXEHEePHbIX BUO0rMYECKUX NPENapaToB, TaKMX Kak beHpannsymab, pecansymab,
aynunymab, menonmsymab n omannsymab. B 2020 rogy 3TOT CMMCOK NMOMNOIHUA NEPBbIA POCCUICKUIA BMoaHanor npenaparta
omanusymab — freHonap® (AO «lfeHepuym», Poccus). BbiCOKME TeMMbl Pa3BUTUSA COBPEMEHHOW MeaUUMHbBI TECHO CBA3aHbI C
npumeHeHvem 6noaHanoros. HasHaueHne 6MOAHANOrOB CErOAHA 3a4acTyto AaeT BO3MOXKHOCTb 0becneumnTb bonbluee Kou-
4ecTBO NALMEHTOB COBPEMEHHbIMM NpenapaTamm 3a cyeTt 6osee HU3KO CTOMMOCTH.

Lienb. MpoBeaeHne KOMNIEKCHOM GapMaKOIKOHOMNYECKON OLLEHKM NPUMEHEHUA OTe4YeCTBEHHOTO HMOaHaN0rMYHOro npe-
naparta omanusymaba npu nNevYeHumn NaLMeHToB, CTPALAOLWMX aTONNYECKON BPOHXMAIbHOM acTMOM CPEAHETANXKENOrO U TA-
YKENoro Te4YeHus.

Marepuanbl 1 metogbl. Ha nepeom stane 6bin NpoBeseH MHGOPMAaLMOHHBIN NOUCK B AOCTYNHbIX 6a3ax AaHHbIX (Cochrane
Library, MedLine, Embase, eLIBRARY), no pesynbTatam KoToporo b6bin obHapyxeH meTa-aHanu3 Agache |., ¢ coaBTopamu,
2020., B paMKax KOTOPOro NpoBOAMUAACH OLLeHKa 3PPEKTUBHOCTU M 6€30NaCHOCTU NPUMEHEHNA HECKOIbKUX MOHOK/I0HA b~
HbIX aHTUTeN. B KayecTBe npenapata cpaBHeHWA Bbla Bbi6paH Aynuaymab. PapMakoIKOHOMUYECKMIA aHaNM3 NPOBOAUACA
C MPUMEHEHMEM METOAA «MMHUMMU3ALLMM 3aTPaT» U aHaAU3a BAMAHUA Ha GroaKeT. PaspaboTaHHbIM aNropuTmM OKasaHus
MeAMULMUHCKOM NOMOLLM B3POC/bIM NALLMEHTaM C aTOMMYeCcKol BpOHXMaNbHOM aCTMOM, YUUTLIBAIOLWMI ee pa3NnyHble Bapu-
aHTbl, NO3BOJIN/I MPOBECTU OLEHKY 3aTPaT, BK/IIOYAIOLLYIO NPAMbIe MEANLUHCKME U HEMpPAMbIE 3aTpaThl.

Pesynbratbl. AHaW3 3aTPaT NPOAEMOHCTPMPOBA NPEUMYLLECTBO NPUMEHEHWSA POCCUICKOTO B1oaHanora omanunsymaba y naum-
€HTOB C aTONMYeCcKon BPOHXMANBHOIN aCTMOM MO CPABHEHMIO C AyNMAYMAaboMm B CBA3M C SKOHOMMUEN PUHAHCOBbIX cpeacTs Ao 40%.
AHanu3 BANAHUA Ha BIOAKET NOKa3as, YTo NPUMEHEHNE OTeYecTBEHHOro BroaHanora omanmsymaba faxe ¢ yH4eTOM eXKerogHoro
NPUPOCTa YMCNa NaLUEHTOB (8%) NO3BONUT caKOHOMUTBL A0 109 641 409,64 pyb. (Mam 3%) NO CPaBHEHMIO C TEKYLLEN NPAKTUKON.
3aKkntoueHue. NMpMmeHeHMe oTeYecTBEHHOro buoaHanora omannsymaba y NnauMeHToB C aTONMYecKo BpoHXManbHOM acT-
MOW CPeAHETANKENOrO U TAXKENOro TeHEHUA ABNAETCA KAMHUYECKU 3ODEKTUBHBIM M SKOHOMUYECKM BbIFOAHBIM NOAXOA0M K
OopraHu3aLunn MeauLMHCKON NOMOLLM B3POC/IbIM NaLMeHTaM Ha Tepputopumn Poccum.

KntoueBble cnoBa: 6poHxManbHaa actma; buoaHanor; omanusymab; aynuaymab; 3aTpaTbl; KAMHUKO-3KOHOMMWYECKMIA aHANU3
CnUCOK CoKpaLleHunii: bA — 6poHxmanbHasa actma; ABB — aHanus BansHuA Ha 6toakeT; lTKC — MHransiLMoHHbIE ITHIOKOKOPTU-
KocTeponabl; NTKC — nepopanbHble MoKoKopTUKocTepouabl, TMBMN — reHHO-UHXeHepHble bruonoruyeckme npenapatbl, KH-
BJ/IM — }KM3HEHHO HEOBXOAMMbIE U BayKHeNLIMe NeKapcTBeHHble npenapaTbl; GETE — rnobanbHas oueHKa apdekTMBHOCTU fe-
yeHwun (Global Evaluation of Treatment Effectiveness); CMA — aHann3 «MMHMMM3aLMK 3aTpaT» (cost-minimization analysis);
CMI — ckopas meguumMHCcKaa nomollb; OPUT — otaeneHua peaHMMaLmMm U UHTEHcMBHON Tepanun; UBJT — ncKyccTBeHHasn
BeHTUNAUMA nerknx; OMC — obsa3aTenbHoe MeguUMHCKoe cTpaxoBaHue; POOMC — depepanbHblit GoHA 0b6A3aTENbHOIO
MeANUMHCKOTo cTpaxoBaHuA; BB — BanoBbIvi BHYTpeHHUI npoaykT; HAC — Hanor Ha gob6asneHHyto ctoumocTs; NI — npo-
rpamma rocyaapcTBeHHbIx rapaHTuii; KCI — KAMHUKo-cTaTUCTMYecKue rpynnbl; K3 — KoadduumeHT 3atpatoemkoctm; MHH —
MeXKAyHapoaHoe HenaTeHTOBaHHOE HauMeHoBaHue; TH — ToproBoe HaMmeHoBaHMe
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INTRODUCTION

Bronchial asthma (BA) is a serious medical and social
problem that occurs in almost 262 million people [1].
Regardless of age, when treated insufficiently, patients
with this disease are subject to various restrictions of
daily life, a decrease in its quality, or even, in extreme
cases, death?. Recently, there has been a higher increase
in the prevalence of BA and the mortality rate from it in
developing countries [2]. As evidenced by official statis-
tics?® and the results of epidemiological studies, an in-
crease in the number of patients with this pathology is
also typical of the domestic population [3-5].

A high prevalence, a long-term chronic course of the
disease, the need for constant drug therapy — all these
factors determine a high social significance of BA [6, 7].
Asthma is a significant socioeconomic burden for low-
and middle-income countries [3]. The term “a socio-eco-
nomic burden” refers not only to high costs of treatment
(direct medical costs), but also to the costs associated
with both temporary and permanent kinds of disabili-
ty (direct non-medical costs), limitation of physical and
social activities, and, as a consequence, a decrease in
the quality of life of patients and their families (indirect
costs) [8]. As defined by the World Health Organization,
the global burden of disease is measured in terms of the
number of years of life lost as a result of disability. This
concept combines the years of life lost due to a state of
health that does not meet the criteria for full health, and
the years of life lost due to premature mortality [9].

According to the data published in 2019, among all dis-
eases, BA was placed high in terms of the socio-economic
burden: among the children aged 0 to 9 years (the 19th
place); among the adults aged 50 to 74 years (the 28th
place); in the group of 75 years and older (the 24th place).
In the overall picture of the global burden of all the diseas-
es, BA amounted to 0.85% of all life years lost as a result of
disability (Disability Adjusted Life years, DALY) [10]. In 2019,
the uncontrolled asthma caused the loss of 752 thousand
years of quality-adjusted life years (QALYs) in the United

* Global Initiative for Asthma. Global Strategy for Asthma Management
and Prevention, 2021. Available from: http://www.ginasthma.org/.

2 Aleksandrova G.A., Golubev N.A., Tyurina E.M., Oskov Yu.l., Shelepo-
va E.A., Polikarpov AV., Kadulina N.A., Belyaeva I.M., Gladkikh T E.E.,
Shcherbakova G.A., Semenova T.A. The incidence of the entire popula-
tion of Russia in 2019 with a diagnosis established for the first time in
life. Statistical materials. Part I. M .: Department of Monitoring, Analysis
and Strategic Development of Health Care of the Ministry of Health of
the Russian Federation, Federal State Budgetary Institution "Central Re-
search Institute for Organization and Informatization of Health Care" of
the Ministry of Health of the Russian Federation. 2020. Available from:
https://mednet.ru/napravleniya/mediczinskaya-statistika. Russian

3 Aleksandrova G.A., Golubev N.A., Tyurina E.M., Oskov Yu.l., Shelepo-
va E.A., Polikarpov AV., Kadulina N.A., Belyaeva I.M., Gladkikh T E.E.,
Shcherbakova G.A., Semenova T.A. The incidence of the entire popu-
lation of Russia in 2019. Statistical materials. Part Il. Moscow: Depart-
ment of Monitoring, Analysis and Strategic Development of Health
Care of the Ministry of Health of the Russian Federation, Federal State
Budgetary Institution “Central Research Institute for Organization and
Informatization of Health Care” of the Ministry of Health of the Russian
Federation. 2020. Available from: https://mednet.ru/napravieniya/
mediczinskaya-statistika. Russian

Tom 9, Buinyck 3, 2021

States [11]. Medical expenses for the struggle against BA
in the United States in the period from 2008 to 2013 only
amounted to about 50.3 billion US dollars [12], in Greece
in 2019 the economic losses due to BA amounted to 727
million euros [13].

Asthma is a common cause of absenteeism from
school and work days. A retrospective analysis showed
that in the United States, school-age children with BA
are 1.54 times more likely to miss classes. That leads to a
more frequent absenteeism on the part of their parents
— they miss their work 1.16 times as often. This results in
an annual loss of about 7 million school days [14]. This
indicator also correlates with the severity of asthma. So
in the work by Song H.J. et al. in 2020 [15] it was reported
that for a year, 1 patient with mild, moderate and severe
BA accounts for 0.76, 2.31 and 7.19 lost school and work
days, respectively. In terms of indirect costs, it leads to
additional expenses per person in the amount of 106,
321 and 1000 US dollars per year. A severe course of
asthma deserves special attention, since in this case the
focus should be not only on significant economic costs,
but also on a significant decrease in the quality of life
and an increase in the risk of death [16, 17]. For exam-
ple, in Turkey, about 4.4 thousand US dollars is spent an-
nually per patient with severe asthma [18]. A retrospec-
tive analysis for the period of June—November, 2016 in
Spain showed that severe asthma results in an average
loss of 9.1 working days per patient per year, while the
average direct costs are about 7.5 thousand euros per
patient per year. Taking into account indirect costs, the
amount increases to 8.6 thousand euros per year [19].

According to American researchers, the socioeconom-
ic burden of uncontrolled asthma in adolescents and adults
over the next 20 years will be about US dollars 963.5 billion
and 15.46 million lost QALYs [11]. It should be notified that
all these are related to preventable losses, since they are
associated with insufficient control of the disease.

A disease control is the most important criterion
for the effectiveness of BA therapy; it implies a stable
state with minimum symptoms of BA or their absence.
That leads to a significant decrease in the likelihood of
exacerbation and, accordingly, hospitalization, which re-
duces the burden of disease for both patients and the
healthcare system. [20, 21].

Therefore, this problem is considered not only as a
medical one, but also as an important problem of the
organization and economics of the health care system
of the Russian Federation [21]. In the general structure
of the disease, about 5-10% [22] of patients can be at-
tributed to suffering from severe BA. Such patients do
not answer well the standard medical therapy or achieve
control over the disease only with the use of inhaled glu-
cocorticosteroids (IGCSs) in high doses and / or oral cor-
ticosteroids (OGCSs)®. As a rule, severe BA is associated
with an increase in the frequency of using resources of

“ Global Initiative for Asthma. Global Strategy for Asthma Management
and Prevention, 2021.
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the health care system due to more frequent exacerba-
tions and, accordingly, more frequent visits to medical
institutions at various levels [23].

Progress in the treatment of severe asthma was
achieved against the background of the introduction of
monoclonal antibodies into the treatment process. The
development of genetically engineered biological drugs
(GEBDs) has made it possible to achieve disease control
in the most difficult to treat group of patients [24].

A number of GEBDs, such as benralizumab, reslizumab,
dupilumab, mepolizumab, and omalizumab, are currently
registered in the Russian Federation [25]. The efficacy and
safety of these drugs have been proven in numerous clini-
cal studies; they are included in the list of vital and essential
drugs (VEDs)® and federal clinical guidelines®.

Given the significant pace of development, mod-
ern medicine is currently closely related to the use of
biosimilars. Prescribing biosimilars today often makes it
possible to provide more patients with vital and essential
drugs at lower costs. The market analysis demonstrates
the possibility to achieve significant budget savings after
the release of biosimilar drugs [26]. The development
and research of biosimilars in the Russian Federation
are carried out in accordance with international require-
ments in order to prove their comparability in terms of
quality, safety and efficacy to the original drug [27].

In 2020, a domestic biosimilar of the drug omali-
zumab, TN Genolar® (JSC Generium, Russia)’, was reg-
istered in Russia. Its efficacy, safety and immunogenicity
were demonstrated in a double-blind, parallel-group,
randomized, phase IIl study conducted from June 2018
to December 2019 (NCT04607629 Clinicaltrials.gov Da-
tabase). On the basis of 25 clinical centers, 191 patients
took part in the study. They were randomized into 2
groups in the 2:1 ratio: the 1st (n = 127) was treated with
TN Genolar® for 52 weeks + 3 days; and the 2" (n = 64)
was treated with TN Xolar® for 26 weeks * 3 days [28].

The main criterion for the effectiveness of therapy in
this study was the proportion of patients with a research
physician rating “excellent” or “good” on the scale of the
Global Evaluation of Treatment Effectiveness (GETE) after
26 weeks of therapy. In both studied populations (PP (per
protocol) and FAS (full analyzes set)), no statistically sig-
nificant differences were found out (p> 0.05); according
to the GETE scale, in the 1st group it was 57.4%, in the 2™
—45.2% (p = 0.132). The calculated one-sided 95% confi-
dence interval in order to test the statistical hypothesis

5 Order of the Government of the Russian Federation of October 12,
2019 No. 2406-r “On approval of the list of vital and essential drugs,
as well as lists of drugs for medical use and the minimum range of
drugs required for the provision of medical care” (as amended by
Government orders RF from 26.04.2020 N 1142-r, from 12.10.2020
N 2626-r, from 23.11.2020 N 3073-r). Russian

5 Clinical guidelines of the Ministry of Health of the Russian Federation.
Bronchial asthma. Russian Respiratory Society. 2019. Available from:
https://spulmo.ru/upload/kr_bronhastma_2019.pdf. Russian

7 Instructions for the use of the medicinal product for medical
use Genolar®. [Electronic resource]. Available from: http://grls.
rosminzdrav.ru. Russian
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of the research that the studied drug is “not worse” than
the reference drug in the PP-population was —0.5-25.0%
(p=0.116) and -1, 1-24.2% (p = 0.134) — in the FAS pop-
ulation. The safety analysis showed the comparability of
the analyzed drugs in terms of the incidence of adverse
events. Based on the results of the detection frequency
analysis of common antidrug antibodies to omalizumab,
the absence of the antibody production in response to
the administration of the studied drugs was shown.

Based on the results of the clinical study [28], it can
be concluded that the drugs TNs Genolar® (JSC Gener-
ium, Russia) and Xolar® (Novartis Pharma AG, Switzer-
land) are clinically comparable in patients with moder-
ate to severe atopic BA.

Thus, a high prevalence of asthma, as well as the
difficulties associated with achieving control over the
disease, a low adherence of patients to long-term mul-
ticomponent therapy necessitate the search for new
ways to solve the problem of drug provision. However,
a high cost of drugs demonstrates the importance of
proper allocation of financial resources when choosing
targeted BA therapy. The appearance of the first biosim-
ilar omalizumab on the domestic pharmaceutical market
will gradually increase the provision of patients with ef-
fective and modern drug therapy while saving financial
resources of the Russian Federation healthcare system.

THE AIM of the study was a comprehensive phar-
macoeconomic assessment of the application of the do-
mestic biosimilar drug omalizumab in the treatment of
patients suffering from moderate to severe atopic bron-
chial asthma (BA).

The research objectives were as follows:

1. conduct a search and analysis of scientific publi-
cations on the clinical efficacy and safety of omalizumab
in atopic asthma in adult patients;

2. determine the population of patients suffering
from atopic BA and requiring the prescription of immu-
nobiological drugs, based on the published data on the
incidence and prevalence of BA in the world and in Russia;

3. develop a scheme for providing care to adult pa-
tients with atopic asthma, taking into account the appli-
cation of the analyzed approaches to drug therapy;

4. analyze direct and indirect costs of therapy for
patients with atopic BA;

5. conduct a comparative clinical and economic
analysis of the use of the analyzed drugs in patients with
atopic BA;

6. analyze the impact of prescribing immunobio-
logical drugs to patients with atopic BA, on the budget
taking into account the current and simulated practice;

7. analyze the sensitivity of the results obtained to
changes in the initial parameters.

The research hypothesis is the following: the appli-
cation of the domestic biosimilar omalizumab in adult
patients with atopic asthma is a clinically effective and
economically justifiable strategy for organizing patient
care in the Russian healthcare system.
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MATERIALS AND METHODS

Study design

The pharmacoeconomic methods “Cost-Minimiza-
tion Analysis” (CMA) and a “Budget Impact Analysis”
(BIA) were used.

At the first stage of the study, an information
search in the available databases (Cochrane Library,
MedLine and Embase, Russian information and analyt-
ical system eLIBRARY) was carried out. That was the
search for the data on the efficacy and safety of the
application of various types of GEBDs as targeted ther-
apy in patients with atopic BA.

According to the results obtained, a systematic re-
view with a meta-analysis by Agache I. et al. 2020 [29]
was found out. Within its framework, the efficacy and
safety of the use of three genetically engineered bio-
logic drugs — benralizumab, dupilumab, omalizumab
— was assessed. Based on the hypothesis of the study,
within the framework of this investigation, a compre-
hensive pharmacoeconomic assessment of the use of
various GEBDs in this indication was carried out. The
drug dupilumab was chosen as the reference drug,
since in the published indirect comparative analysis
by Bateman E.D. et al., 2020 [30], there was no sta-
tistically significant difference between omalizumab
and dupilumab in terms of reducing the exacerbations
frequency.

The “cost-minimization analysis” (CMA) is a spe-
cial case of the “cost-efficacy analysis” in which two
or more technologies that have identical efficacy and
safety but different costs, are compared [31]. The
“cost minimization” is calculated according to the for-
mula:

CMD = Cost1 — Cost2,

where: CMD (cost-minimization difference) is a cost
difference indicator, Costl and Cost2 are direct and
indirect costs for the use of the 1t and 2" technolo-
gies.

To assess the level of costs, in the course of the
clinical and economic analysis, an algorithm for the
provision of medical care to adult patients with atopic
BA was developed. Since this form of asthma is charac-
terized by frequent exacerbations, the resources of the
health care system associated with their management,
were assessed in the study. Their average annual fre-
guency was calculated as the product of the frequen-
cy of exacerbations against the background of the ab-
sence of GEBDs therapy [32, 33] and the Incidence Rate
Ratio (IRR), obtained on the basis of the meta-analysis
by Agache I. et al., 2020 [29]. The tactics of manage-
ment of exacerbations (the conditions for the provision
of medical care) was determined on the basis of the
previously published data [34, 35]. According to this
algorithm, the provision of medical care to 1 adult pa-
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tient with atopic BA was taken into account. The time
horizon of the study was 1 year. The general research
scheme is shown in Fig. 1.

Description of model assumption

1. Within the framework of the study, only patients
with atopic asthma receiving one of the analyzed vari-
ants of GEBDs, were considered.

2. Outside of the exacerbation (a controlled course),
patients with atopic BA receive basic therapy and
GEBDs; to control the therapy course, they are observed
by a doctor in an outpatient clinic.

3. In case of an exacerbation, a patient with atopic
BA, in addition to the emergency medical care (EMC),
can receive medical care in inpatient conditions, if nec-
essary, with assistance in the conditions of the resusci-
tation intensive care unit (RICU) and artificial lung ven-
tilation (ALV).

To conduct a pharmacoeconomic analysis, the posi-
tion of “state” was chosen. In this regard, the analysis es-
timated direct medical costs paid from the budget funds
and / or the funds from the compulsory health insurance
(CHI) system and indirect costs.

Within the framework of the study, the costs of pro-
viding care to patients with atopic asthma included sev-
eral types.

Direct medical costs are targeted drugs (GEBDs);
basic drug therapy; monitoring therapy (outpatient su-
pervision); ambulance / EMC; treatment of exacerbation
in a day and round-the-clock hospital, assistance in RICU
conditions.

Indirect costs are in the form of loss of gross domes-
tic product (GDP) associated with premature mortality in
patients with atopic asthma.

At the first stage, direct medical costs of GEBDs
were determined, analyzed within the framework of
this study. The dosage regimen of drugs was determined
taking into account the official instructions for use®>1°,
the costs of drug therapy were determined per 1 patient
for one year. Based on the data of the Register of Pa-
tients with Severe Bronchial Asthma (as at December
31, 2020)*, the average monthly doses of the analyzed
drugs were determined: for omalizumab it was 383 mg,
for dupilumab — 567 mg.

8 Instructions for the use of the medicinal product for medical
use Genolar®. [Electronic resource]. Available from: http://grls.
rosminzdrav.ru. Russian

9 Instructions for the use of a medicinal product for medical use
Ksolar® [Electronic resource]. Available from: http://grls.rosminzdrav.
ru. Russian

 Instructions for the use of a medicinal product for medical
use Dupixent® [Electronic resource]. Available from: http://grls.
rosminzdrav.ru. Russian

1 IPO “Russian Respiratory Society”. Register of patients with severe
bronchial asthma (as of 31.12.20). [Electronic resource] (materials
provided by JSC “Generium”). Russian
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Figure 1 — General research scheme

Table 1 - Direct medical non-drug costs

Medical service Cost, rub. Reference source

Disease treatment in the provision of medical care

. . 1505.10 Programme on State Guarantees, 2021
on an outpatient basis

Basic rate for a day hospital 22261,5 Programme on State Guarantees, 2021

Methodological recommendations on methods
12 021.,21 of paying for medical care at the expense of the
compulsory health insurance fund, 2021

Diseases of the respiratory system (DRGs ds23.001;
lIC=0.9)

Table 2 — Results of the indicators analysis of the effectiveness of the considered GEBDs
per 1 patient suffering from atopic moderate to severe BA, within 1 year

Indicator Dupilumab Omalizumab

Hospitalization rate, number of cases 0.13 0.13

Death rate, number of cases 0.00003 0.00003
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Table 3 — Results of the costs analysis of drug therapy with GEBDs per patient with atopic BA per year

Per month
costs of Per year costs
INN TN Dosage form / dosage / packaging Dosage regimen thera of therapy,
PY: rub.
rub.
Solution for subcutaneous adminis- l;:'nasl :?;ga :10? Thgef_mzjgg
tration, 175 mg / ml, 1.14 ml (2) gl
mg every 2 weeks
Dupilumab Dupixent . o . o 80534.19 966 410.34
Solution for subcutaneous adminis- Initial dose — 600 mg (2 injec-
tration, 150 mg / ml, 2 ml —syringe tions of 300 mg), then — 300
with a needle protection system (2) mg every 2 weeks
Lyophilisate for preparation of a
Omalizumab Genolar  solution for subcutaneous adminis- From 75 to 600 me, once ev 46 586.37 559 036.47

tration, 150 mg (1) ery 2 or 4 weeks

Table 4 — Results of direct medical and indirect costs analysis for the management per patient

with atopic BA per year

Indicator Dupilumab Omalizumab
Direct medical costs, rub.
Costs for GEBDs therapy, rub. 966 410.34 559 036.47
Basic therapy costs, rub. 15 959.00 15 959.00
Costs for control over injections, rub. 18 061.20 18 061.20
Exacerbation costs without hospitalization, rub. 4 354,31 4324.56
Exacerbation costs with hospitalization (excluding RICU), rub. 3 468.85 3 445.15
Exacerbation costs with hospitalization (including RICU), rub. 572.93 569.02
Costs for EMS, rub. 1346.36 1337.16
Total, rub. 1010172.99 602 732.56
Indirect costs, rub.

Lost GDP resulting from premature deaths, rub. 59,50 59.10
Total, rub. 59,50 59.10
Total costs, rub. 1010 232,49 602 791.65

4324,56P
15959,00F

o _

18061,20P

59,108

569,02P

4354,31P

15959,00#

59,508

e _

18061,20#

0,00P 200000,00P 400000,00P 600000,00P 800000,00P

= Costs for GEBDs therapy, rub. = Basic therapy costs, rub.
= Costs for control over injections, rub.
= Exacerbation costs with hospitalization (excluding RICU), rub.

m Costs for EMS, rub.

572,93P

1000 000,00

m Exacerbation costs without hospitalization, rub.

m Lost GDP resulting from premature deaths, rub.

1200000,00 2

m Exacerbation costs with hospitalization (including RICU), rub.

Figure 2 — Results of assessing costs for providing medical care per patient with atopic BA per year
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Table 5 — Impact of different variants of GEBDs use in patients with atopic asthma
on the budget: results of analysis

Indicator Currgnt Share,% Simul.ated Share,% Simul.ated Share,%
practice practice 1 practice 2
Omalizumab
Medicinal product TN Xolair® TN Xolair®+TN Genolar®. TN Genolar®.
Number of patients, persons 5608 93% 6040 93% 6040 93%
Costs, rub. 3783 840 662,93 3858 091 061,99 3640 861 581,16
Medicinal product Dupilumab
Number of patients, persons 422 7% 455 7% 455 7%
Costs, rub. 426 318 110,36 459 655 782,50 459 655 782,50

The analyzed medicinal products are included in the
VED list. The cost of 1 package for them was calculat-
ed based on the price registered in the State Register
of maximum selling prices'?, taking into account the
weighted average size of the maximum wholesale mark-
up approved in various regions of the Russian Federation
(the population was also taken into account) and the
added tax Cost (VAT)™*!5 For pharmaceuticals in the
Russian Federation, VAT is 10% (preferential taxation);
the maximum wholesale markup is 11.39%.

Basic calculations were made on the basis of the fol-
lowing prices for medicines (excluding VAT and the max-
imum wholesale markup) for 1 package:

1. Omalizumab (Genolar®), lyophilisate for the
preparation of a solution for a subcutaneous administra-
tion, 150 mg — 14,890.61 rubles;

2. Dupilumab (Dupixent®), solution for a subcutane-
ous administration, 150 mg/ml, 2 ml (2) — 69,552 rubles;

3. Dupilumab (Dupixent®), solution for a subcutaneous
administration, 175 mg/ml, 1.14 ml (2) — 46,368 rubles.

Based on the determined cost of 1 package of the
drug, the cost of 1 mg of the active substance was cal-
culated to determine the costs of one-month therapy,
taking into account the average monthly doses, then the
costs of the annual course of therapy (12 months) was
calculated.

The costs of basic therapy for a patient with atopic
asthma were determined on the basis of the previously
published studies [36]; they amounted to 15,959 rubles
per patient per year.

12 State register of maximum selling prices of the Russian Federation.
[Electronic resource]. Available from: http://grls.rosminzdrav.ru/
PriceLims.aspx. Russian

3 Information on the maximum tax of wholesale mark-ups
and the maximum tax of retail mark-ups to prices for vital and
essential medicines established in the constituent entities of the
Russian Federation (data as of 19.02.2021). The site of the Federal
Antimonopoly Service of Russia. [Electronic resource] Available from:
https://fas.gov.ru/documents/687611. Russian

1 Federal State Statistics Service. Estimated resident population as of
January 1, 2021. Available from: https://www.gks.ru/folder/12781.
Russian

% Tax Code of the Russian Federation (part two) of
08/05/2000 No. 117-FZ. Article 164. Tax rates. P. 2.
Available  from:  http://www.consultant.ru/document/cons_doc_

LAW_28165/35cc6698564adc4507baa31c9cfdbb4f2516d068/.
Russian
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Taking into account the form of release for GEBDs,
the costs of monitoring therapy were also taken into
account, since according to the instructions for medical
use, this group of drugs should be administered under
the supervision of medical personnel, however, for the
drug dupilumab, the possibility of self-administration by
the patients is provided.

It was assumed that for all the drugs under consid-
eration, the frequency of visits for medical care in an
outpatient setting should be once per month. The costs
of monitoring therapy were calculated on the basis of
the standard of financial costs for 1 treatment for a dis-
ease on an outpatient basis in accordance with the Pro-
gramme on State Guarantees (PSGs) for the provision of
free medical care to citizens for 2021,

At the next stage, the costs associated with the
management of patients during the period of exacer-
bation of atopic asthma, were determined. In BA exac-
erbations, the study included the provision of several
types of medical care: in the event of an exacerbation,
the patient made an emergency call, after which he
could undergo treatment either in a day hospital or in a
round-the-clock hospital. When providing medical care
in a round-the-clock hospital, if necessary, the patient
received assistance in an RICU with artificial lung ven-
tilation.

The costs for emergency medical care and inpatient
treatment were determined on the basis of the stan-
dard of financial costs at the expense of the compul-
sory medical insurance funds according to the PSGs for
the provision of free medical care to citizens for 2021.
Herewith, the Methodological recommendations on
methods of paying for medical care at the expense of
the compulsory medical insurance funds?’ of the Federal

6 Decree of the Government of the Russian Federation of December
28, 2020 No. 2299 “On the program of state guarantees for free
provision of medical care to citizens for 2021 and for the planning
period of 2022 and 2023.” [Electronic resource] Available from: http://
government.ru/news/41272/. Russian

7 Methodical recommendations on methods of payment for medical
care at the expense of compulsory medical insurance funds. Minutes
of the meeting in absentia of the members of the working group dated
December 29, 2020 No. 06/11/8 [Electronic resource] Official website
of the Federal Compulsory Medical Insurance Fund. Available from:
http://www.ffoms.ru/. Russian
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Compulsory Medical Insurance Fund and Methodolog-
ical recommendations of the Federal State Budgetary
Institution “Centre of expertise and quality control of
medical care” were taken into account®®. It was assumed
that the number of emergency calls was equal to the
number of exacerbations of atopic asthma within 1 year.
All cases of inpatient treatment were compared with
the corresponding diagnostic related groups (DRGs), for
which the input intensity coefficients (IIC) had been de-
termined. All calculations for inpatient care (round-the-
clock and day hospitals) were carried out according to
the following formula:

AC=AS x IIC x CC,

where: ACis the average cost of a completed hospitaliza-
tion case included in the DRGs in medical organizations
(their structural units) providing medical care in inpa-
tient conditions at the expense of compulsory medical
insurance funds; AS is the average standard of financial
costs for 1 case of hospitalization in medical organiza-
tions (their structural subdivisions) providing medical
care in inpatient conditions at the expense of compul-
sory medical insurance; IIC is the input intensity coeffi-
cient of DRGs, to which the given case of hospitalization
is attributed; CC is the correction coefficient reflecting a
lower level of the base rate from the standard of finan-
cial costs established by the PSGs (for a day hospital it is
0.6, for a round-the-clock hospital — 0.65).

General characteristics of direct medical costs in-
cluded in the analysis (excluding drug therapy) are pre-
sented in Table 1.

Indirect costs were calculated per patient per year.
The lost state GDP due to the losses of premature mor-
tality was calculated based on the probability of deaths
in patients with exacerbations of atopic asthma who are
on ALV, multiplied by the amount of the lost GDP per
day, equal to 6208.23 rubles per day*?°.

8 Omelyanovskiy VV, Avksentyeva MV, Sura MV, et al. Guidelines for
the comparative clinical and economic assessment of a medicinal
product (new edition). Approved by order of the Federal State
Budgetary Institution “CEKKMP” of the Ministry of Health of Russia
dated December 29, 2018 No. 242-od. Moscow, 2018 46 p. Available
from: https://rosmedex.ru/wp-content/uploads/2019/06/MR-
KE%60I_novaya-redaktsiya_2018-g..pdf. Russian

% Omelyanovskiy VV, Avksentyeva MV, Sura MV, et al. Methodological
recommendations for calculating costs when conducting clinical
and economic studies of drugs. Approved by order of the Federal
State Budgetary Institution “CEKKMP” of the Ministry of Health of
Russia dated December 29, 2017 No. 185-od. Moscow, 2017, 24 p.
Available from: https://rosmedex.ru/wp-content/uploads/2018/02/
Metodicheskie-rekomendatsii-po-raschetu-zatrat-pri-provedenii-
kliniko-e%60konomicheskih-issledovaniy-lekarstvennyih-prepa-
ratov-2017.pdf. Russian

20.0n the approval of the Methodology for calculating economic losses
from mortality, morbidity and disability of the population [Electronic
resource] Order of the Ministry of Economic Development of Russia
No. 192, Ministry of Health and Social Development of Russia No.
323n, Ministry of Finance of Russia No. 45n, Rosstat No. 113 dated
10.04.2012 (registered with the Ministry of Justice of Russia 28.04.2012
No. 23983 ). Available on the reference legal system “ConsultantPlus”
Russian
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Based on the calculations carried out, the BIA was
further carried out, which is a part of a comprehensive
drugs assessment and is aimed at assessing the financial
consequences of the use of certain drugs or medical de-
vices?!,

Taking into account the fact that BA is a chronic dis-
ease that requires constant and long-term treatment,
the time horizon for BIA was also 1 year. The main
characteristics of the population in which the use of
the analyzed medical technology (domestic biosimilar
omalizumab) is expected, are as follows: patients aged
18 years and older suffering from moderate to severe
atopic bronchial asthma, who are to be prescribed im-
munobiological drugs.

According to the Department of Health Monitor-
ing, Analysis and Strategic Development of the Fed-
eral State Budgetary Institution “Central Research In-
stitute for Organization and Informatization of Health
Care” of the Russia Ministry of Health, the number of
BA diagnoses determined for the first time in patient
lives in 2019, amounted to 122,897 cases, or 83.7 cas-
es per 100 thousand people. In 2019, the total num-
ber of asthma registered cases was 1,592,596 people.
Among the general population of patients with asthma,
about 68% have atopic asthma [37]; about 5-10% have
a severe form (for modeling the population, it was as-
sumed to be 8%) [38, 39], thus the number of patients
with severe atopic asthma in the Russian Federation is
about 86,637. According to the “Register of patients
with severe bronchial asthma in the Russian Federa-
tion,” about 8% of patients with severe asthma receive
therapy with GEBDs [40, 41]. The proportion of the
patients receiving GEBDs omalizumab and dupilumab
(INNs) is about 87%, while the correlation between
these drugs is 93% and 7%%, respectively. Based on the
analyzed data, it can be established that the population
of patients with severe atopic asthma receiving therapy
with GEBDs omalizumab and dupilumab (INNs) can be
about 6,030 people.

At the final stage of the study, a sensitivity analysis
was carried out. Its aim was to reveal the sensitivity of
the study results to the changes in the initial parame-
ters.

RESULTS AND DISCUSSION

In the review, it was revealed that so far there had
been no direct comparative clinical studies for the ana-
lyzed drugs.

In the systematic review by Agache I. et al., 2020
[29], the efficacy and safety of treatment for severe al-

21 Omelyanovskiy VV, Avksentyeva MV, Sura MV, et al. Methodological
recommendations for assessing the impact on the budget in the
framework of the program of state guarantees of free provision of
medical care to citizens.

22 |PO "Russian Respiratory Society". Register of patients with severe
bronchial asthma (as of 31.12.20). [Electronic resource] (materials
provided by JSC "Generium"). Russian
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lergic asthma with the use of benralizumab, dupilumab,
and omalizumab have been considered. The review in-
cluded 28 studies (3 randomized controlled clinical tri-
als (RCCTs) on benralizumab, 1 RCCT on dupilumab, and
24 RCCTs on omalizumab) in the patients aged 12 to 75
years (excluding the patient population in the omalizum-
ab studies, the age of patients in these studies was also
6-11 years old), receiving therapy for 12-56 weeks.

The exacerbation rates for dupilumab were assessed
in 1 RCCT and for omalizumab in 6 RCCTs. It was shown
that all the analyzed GEBDs reduce the frequency of ex-
acerbations with a high reliability of evidence: for ben-
ralizumab, the incidence rate (IR) was 0.63 (95% Cl 0.50—
0.81), for dupilumab it was 0.58 (95% CI 0, 47-0.73), for
omalizumab — 0.56 (95% Cl 0.45-0.69). According to the
results of a systematic review, the use of benralizumab,
dupilumab and omalizumab leads to a statistically signif-
icant improvement in asthma control. At the same time,
the use of omalizumab and benralizumab is associated
with an improvement in the quality of patient life. It has
also been shown that the use of omalizumab leads to a
decrease in the required dose of IGCSs and OGCSs.

To carry out the “cost minimization” analysis, a selec-
tion of criteria for efficacy affecting the level of costs was
carried out. For this study, the rate of exacerbation was
chosen a criterion for efficacy affecting the overall level of
costs and the use of resources of the health care system.

According to the RCCTs data of Hanania N.A. et al.,
2011 [32], the frequency of exacerbations in patients with
atopic asthma who do not receive GEBDs, is 0.88 per year;
relative to this indicator, the number of exacerbations
was determined against the background of omalizumab
therapy, taking into account the data obtained in the me-
ta-analysis carried out by Agache I. et al., 2020 [29].

According to the RCCTs data by Corren J. et al., 2019
[33], the frequency of exacerbations in patients with
atopic asthma who do not receive GEBDs, is 0.736 in one
group and 0.975 in the other group per year. Relative to
these values, the average number of exacerbations was
determined against the background of dupilumab ther-
apy, taking into account the data obtained in the frame-
work of meta-analysis by Agache | [29].

The number of hospitalizations was determined on
the basis of the number of exacerbations, taking into
account the frequency of hospitalizations equal to 27%
[37], while about 4% of patients require hospitalization
in the RICU. About 5% of all patients with BA exacerba-
tion require tracheal intubation and ALV; in case of ALV,
the lethality of patients can reach 9.8% [34]. The details
are presented in Table 2.

The results of the costs analysis of drug therapy with
the use of GEBDs per patient with atopic BA per year are
presented in Table 3. The difference in the costs for drug
therapy with GEBDs is 407,373.87 rubles, or 42% in favor
of the domestic biosimilar omalizumab.

The lowest total costs are associated with the provi-
sion of medical care to patients with atopic BA when us-
ing the domestic biosimilar omalizumab (602, 791.65 ru-
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bles), the highest —when using dupilumab (1,010,232.49
rubles) (Table 4 and Fig. 2). At the same time, the differ-
ence in favor of the domestic biosimilar (TN Genolar®)
was 407,440.84 rubles, or 40% per year per patient. For
all analyzed GEBDs, the largest share in the structure of
direct medical costs is accounted for the drugs them-
selves, the share of costs reaches a maximum of 96%
(for dupilumab).

Thus, the costs analysis demonstrated the advan-
tage of using the domestic biosimilar omalizumab in pa-
tients with atopic asthma compared to dupilumab, since
its use is associated with the lowest costs per patient
with moderate to severe atopic asthma per year. The dif-
ference was 40%.

As a part of the BIA, the approximate size of the tar-
get population was calculated (6030 people). However,
the data obtained may not fully reflect the real picture
of the number of patients with atopic asthma who need
GEBDs therapy. There is still a cohort of patients who
have comorbid conditions (i.e., atopic dermatitis, rhi-
nosinusitis polyposa, or idiopathic urticarial) in which
GEBDs are also required. In this regard, it is difficult to
determine the exact size of the patient population.

To assess the level of costs within the framework of the
analysis of real and simulated practice, the costs of treat-
ing patients with atopic asthma have been calculated. The
results are presented in Table 5. Within the framework of
the BIA, it was assumed that 2 options would be consid-
ered for the simulated practice. Currently, the main share
of INN omalizumab is the original drug TN Xolar®. After
the appearance of the biosimilar by TN Genolar® on the
domestic pharmaceutical market, its application structure
will undergo changes. Based on this assumption, sever-
al options were considered — the use of INN omalizumab
preparations in a 1:1 ratio and the use of only the domestic
biosimilar by TN of Genolar®. At the same time, taking into
account the modeling horizon of 1 year, it was taken into
consideration that the annual increase in patients would be
about 8% according to official statistics, which would lead
to an increase in the population to 6495 patients.

BIA demonstrated that the costs for the current prac-
tice of providing medical care to patients requiring therapy
with the use of GEBDs by INNs omalizumab and dupilumab
amounted to 4,210,158,773.29 rubles. For the 1st option
(TN Xolar® + TN Genolar® 50/50) of the simulated practice,
the costs amounted to 4,317,746,844.48 rubles, for the 2nd
option (TN Genolar® 100%) — to 4,100,517,363.65 rubles.
Thus, the BIA demonstrated that the use of the domestic
biosimilar omalizumab, even taking into account the annu-
al increase in the number of patients (by 8%), will save up
to 109,641,409.64 rubles, or 3%, compared to the current
practice.

To assess the stability of the model, the values of the
efficacy criteria for omalizumab and dupilumab, the cost
of drugs omalizumab and dupilumab, as well as the size
of the target population, were changed in the directions
of decreasing and increasing. The sensitivity analysis was
carried out taking into account the fact that in real prac-
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tice, the indicators of the therapy efficacy may differ due
to the individual characteristics of the patient, the level of
adherence to therapy, etc. The cost of drugs may also dif-
fer in different regions of the Russian Federation, because
each region has its own level of wholesale markups. The
sensitivity analysis demonstrated the robustness of the
present model to changes in the initial parameters.

Thus, this study is the first experience in conducting
a comprehensive pharmacoeconomic assessment of the
use of the domestic biosimilar omalizumab in patients
with moderate to severe atopic BA. A review of the do-
mestic literature showed that several pharmacoeco-
nomic studies have already been carried out on the ap-
plication of the original drug omalizumab.

So in the work by Kolbin A.S. et al., 2016 [42], the
issues of the omalizumab use in children with severe
uncontrolled asthma were considered. However, in the
course of the work, there was only a comparison with
standard therapy; no comparison of several GEBDs was
carried out. It was shown that, within a 5-year horizon of
modeling, the use of omalizumab would lead to addition-
al costs in the amount of 39,821 rubles per hospitalization
averted [42]. The BIA demonstrated the comparability of
the total costs for 100 children with BA, 7 of which would
receive omalizumab, and for 105 children with BA with-
out any use of targeted therapy. Prior to this, in the work
by Kolbin AS et al., 2015 [43], similar aspects of the use of
omalizumab in relation to adult patients were considered.

In another work by Kulikov AYu. et al., 2018 [44], a
comparative assessment of the use of several targeted
drugs, omalizumab and reslizumab, was carried out. The
results of the work showed that in the treatment of se-
vere bronchial asthma with eosinophilic type of inflam-
mation, the use of reslizumab is more cost-effective, while
the study used a “cost-effectiveness” analysis. In the work
by Tolkushin A.G. et al., 2019 [45], the pharmacoecono-
mic analysis was carried out from the position that there
was no statistically significant difference in efficacy and
safety between the drugs omalizumab and mepolizum-
ab. The total direct medical costs for mepolizumab were
870 130 rubles, and for omalizumab — 1 852 063 rubles.
The obtained differences in the annual costs of therapy
with omalizumab in comparison with the results in the
present work, can be justified by different approaches
to modeling and taking into account the cost of the orig-
inal drug, in calculating. The comparison of the results
obtained with the annual costs of mepolizumab therapy

manifests financial savings in favor of the domestic bio-
similar omalizumab. A comparative pharmacoeconomic
analysis conducted by Zyryanov S.K. et al., 2019 [46] al-
ready included, in addition to omalizumab and mepo-
lizumab, reslizumab for the treatment of patients with
uncontrolled atopic moderate to severe BA. The analysis
demonstrated the cost-effectiveness of omalizumab com-
pared to other drugs included in the study.

In the course of a few interesting studies, a compar-
ative pharmacoeconomic evaluation of the application of
omalizumab and dupilumab was carried out [35, 47], in
the framework of which the economic advantage of using
dupilumab in patients with severe asthma was demon-
strated. So, in the publication by Salasyuk A.S. et al,
2019 [37], the results of their own indirect comparative
analysis of the omalizumab and dupilumab effectiveness
were presented, during which differences were shown in
relation to the incidence of exacerbations. The hypothe-
sis of this study was based on the indirect comparative
analysis by Bateman E.D. et al., 2020 [30]. The emergence
of newer information regarding a comparative efficacy, as
well as the entry into the domestic pharmaceutical mar-
ket of biosimilars, prompted a new study. In the course
of this work, the calculations of the authors’ own on the
frequency of exacerbations based on the data of reliable
randomized controlled clinical trials and a meta-analysis
by Agache I. et al., 2020 [29], have been presented.

Thus, at present, a large amount of data on various
economic aspects of the use of GEBDs in domestic con-
ditions has been accumulated. Within the framework
of all the studied publications, the issues of the original
drugs use have been considered. At the same time, the
use of various approaches to modeling and the choice
of information sources for calculations have led to some
heterogeneity of the data. In the course of the present
work, the issues of using the domestic biosimilar omal-
izumab have been considered. Using these GEBDs will
make it possible to reduce the average annual cost of
BA therapy.

CONCLUSION

Based on the results of the conducted pharma-
coeconomic analysis, it was found out that the use of
the domestic biosimilar omalizumab in patients with
moderate to severe atopic BA is a clinically effective and
economically justified approach to organizing medical
care for adult patients in the Russian Federation.
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