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ABSTRACT

BACKGROUND: Allergic rhinitis is the most common chronic allergic disease worldwide, and bronchial asthma (BA)
is one of the most severe complications of allergic rhinitis. Clinical studies reported that sublingual allergen-specific
immunotherapy can reduce the incidence of bronchial asthma in children and adults. However, allergen-specific
immunotherapy is rather expensive and is not reimbursed by the state, which transfers the cost of this therapy to
patients.

AIMS: To evaluate the cost-effectiveness of allergen-specific immunotherapy in children and adults with allergic rhinitis
and/or allergic rhinoconjunctivitis

MATERIALS AND METHODS: The study hypothesized based on study results by Devillier P. et al. in 2019, to which
the incidence of asthma was 13.7% and 17.0% in the sublingual allergen-specific immunotherapy + symptomatic
therapy and the symptomatic therapy group, respectively (odds ratio: 0.776, 95% confidence interval [0.622; 0.968]).
Pharmacoeconomic study based on decision tree model. Costs taken into account are the following: allergen-specific
immunotherapy, symptomatic therapy, diagnostics, and routine follow-up visits due to bronchial asthma, outpatient
bronchial asthma drug therapy, and hospitalization due to bronchial asthma. The modeling horizon was 5 years, including
2 years of allergen-specific immunotherapy therapy and 3 years of follow-up.

RESULTS: The cost per patient when using allergen-specific immunotherapy in combination with symptomatic
therapy was 166,711.93 rubles, whereas with symptomatic therapy was 101,700.35 rubles. The cost-effectiveness ratio
for allergen-specific immunotherapy in combination with symptomatic therapy was 193,177.20 rubles per 1 prevented case
of asthma, whereas 122,530.55 rubles for symptomatic therapy for 1 prevented case of bronchial asthma. Thus, the cost of
1 averted bronchial asthma case when using allergen-specific immunotherapy in combination with symptomatic therapy
is 57.7% higher than with symptomatic therapy. The cost-benefit analysis result revealed that the incremental cost-utility
ratio for an additional year of life adjusted for its quality when performing sublingual allergen-specific immunotherapy in
combination with symptomatic therapy compared with symptomatic therapy alone in children and adults was 567,365.48
rubles, which is less than the calculated willingness to pay threshold (RUB 2,248,898.50).

CONCLUSIONS: The comparison results of the cost of 1 added quality adjusted life years and willingness to pay threshold
concluded that sublingual allergen-specific immunotherapy in combination with symptomatic therapy compared to
symptomatic therapy alone is potentially cost-effective in children and adults with allergic rhinitis.
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asthma/therapy, rhinitis, allergic

For citation: Lemeshko VA, Ratushnak SS, Gorkavenko FV, Nazarova EV, Ilina NI, Omelyanovskiy VV. Pharmaco-
economic analysis of bronchial asthma prophylaxis in adults and children with allergic rhinitis by means of sublingual
allergen-specific immunotherapy. Russian Journal of Allergy. 2021;18(4):5—17. DOI: https://doi.org/10.36691/RIA1497

Poccuiickuii annepeonoeuveckuii ucypuan. 2021. T. 18. Ne 4. C. 5—17 Copyright © 2020 Pharmarus Print Media 5
Russian Journal of Allergy 2021;18(4):5—17 All rights reserved


https://doi.org/10.36691/RJA1497
https://doi.org/10.36691/RJA1497
https://crossmark.crossref.org/dialog/?doi=10.36691/RJA1497&domain=PDF&date_stamp=2021-12-14
https://crossmark.crossref.org/dialog/?doi=10.36691/RJA1497&domain=PDF&date_stamp=2021-12-14

ORIGINAL STUDY ARTICLES DOI: https://doi.org/10.36691/RIA1497

OneHKa KJIMHUKO-3KOHOMIYECKO# 3(P(heKTUBHOCTH NMPOPUIAKTHIECKOTO
Ha3HAYeHHUs CYOJMHIBAJIbHOI ajiieprencnenuguyecKkoil MMMYHOTEPANIUU
Y B3POCJIbIX M J€Tel C alJIeprudeCKuM pUHITOM

C LIeJIbIO NPeAOTBPALEHUS PA3BUTHS OPOHXHAJIBHOM ACTMBI

B.A. JIememko!, C.C. Parymmsk?, ®.B. Topkasenko?, E.B. Hazaposa®, H.!. Niabuna’, B.B. OmenbsanoBckmit’ >4

' Poccuiickast MemUIIMHCKAST aKaaeMUsl HEIPEPbIBHOTO MPO(heCCUOHATbHOIO 00pa30BaHMsl,
Mocksa, Poccuiickas ®enepanus
2 [leHTp BKCIIEPTU3bI U KOHTPOJISI KAYeCTBA MEIMIIMHCKOM momMolin, Mocksa, Poccuiickas @eneparist
3 TocymapCTBEHHBII HaydHbII HEHTP « MHCTUTYT UMMYHOJIOTHUI»
®denepaybHOTO MEIMKO-OMOJIOTMUECKOTO areHTCTBa, MockBa, Poccuiickas deneparius
+ HayyHo-uccienoBaTeIbcKuii (puHaHCOBBIN MHCTUTYT, MockBa, Poccuiickast @enepaiiyst

AHHOTAIINA

OBOCHOBAHME. Annepruyeckuii puHUT SBJISIETCS CAaMBbIM PACIIPOCTPAHEHHBIM XPOHUYECKUM aJIJIEPTUIECKUM 3200-
JIeBaHEM BO BCEM MUpeE, a OpOHXMAaIbHAsl aCTMa — OJHUM U3 CaMbIX TSDKENBIX OCIOXHEHUN aJlJIepriyecKoro puHuUTa.
ITpuMeHeHue CyOIMHIBaIbHOM aynepreHcneunduruyeckoir UMMYHOTEpaIu, Mo JaHHBIM KIMHUYECKUX MCCIIeT0BaHUM,
MO3BOJISIET CHU3UTD YaCTOTY pa3BUTHS OPOHXMAIBHOM aCTMBI Y IETel 1 B3POCIIBIX, OMHAKO SBJISIETCS JOCTATOYHO JOPOTO-
CTOSIILIMM METOIOM JIeUeHHsI U He BO3MEIIAETCs 3a CUET TocyaapCTBa.

HEJb — ouenka 3atpaTHoil 3¢p(GeKTUBHOCTU CYyOJUHTBAJIbHON ajljiepreHcrneunduyeckoil MMMYHOTepanuy y aeTeit
M B3POCJIBIX TTALIMEHTOB C aJUIEPTUUECKUM PUHUTOM H/WJIH aJUIEPrUIeCKUM pPUHOKOHBIOHKTUBUTOM.

MATEPUAJIBI MW METO/JbI. Tunoteza wucciaenoBaHus OOOCHOBaHa pesyiabTaTamMu paboTel P. Devillier
u coanT. (2019), corlacHO KOTOpOM YacTOTa pa3BUTHsS OpOHXWATBHON acTMBl cocTaBistia 13,7 m 17,0% B Tpym-
nmax KOMOWHWUPOBAHHOW CYOJIMHTBAJIBHOM alljiepreHCIen(pUIecKOi MMMYHOTEpaITui/CUMITTOMATUYECKON Teparuu
M CUMIITOMAaTUYECKOM Tepanuu B MOHOpexXuMe (oTHoleHue maHcoB 0,776; 95% noBeputenbHbiid nHTepBan 0,622; 0,968).
MogenupoBaHue pe3yabTaTOB BBIMOJHEHO C UCIOJIb30BaHUEM MOIENM ApeBa pelieHUi. [lepedyeHb YUTEHHBIX 3aTpart:
Ha CYOJIMHTBAJIbHYIO ajllepreHcneM@uyeckyo MMMYHOTEpaIliio, CUMIITOMAaTUYECKYIO TEparnuio; AMAarHOCTUKY M Tija-
HOBBIE TTOCEIIEHMS Bpayeil Mo MpuYrHe O6POHXUATBHOM aCTMBI; aMOYJIaTOPHYIO JIEKAPCTBEHHYIO Tepanuio OpOHXUaTbHOM
aCTMBbI; TOCITUTAIM3ALUU B CBSI3U ¢ OPOHXUAIbHOI acTMOi. 'OpU30HT MOETIMPOBaHUs COCTaBUA S JIET, BKJIo4as 2 roaa
CyOJIMHTBaJIbHOM ajuiepreHcrnenuduyeckoil UMMYHOTEpanuu U 3 roga HabJI0JEHUSI.

PE3YJIbTATBI. 3arpaTel Ha OAHOTO MallMEHTa MPY MPUMEHEHUN CYOIMHIBAIBHON ajuIepreHcnenduieckoil UMMYHOTe-
parnmy B KOMOMHAIIMM ¢ CUMITTOMAaTUIECKOM Tepamueil cocTaBwin 166 711,93 py6., mpr CUMITOMATHYECKOM Tepanmuyu —
101 700,35 py6. ITokazarens «3aTparbl-3(pdeKTuBHOCTL» (cost-effectiveness ratio) ms cyOaIMHIBaIbHOM ajuiepreHcnenuu-
YeCcKON UMMYHOTepanuy B KOMOMHAILIUU ¢ CUMITTOMaTUYecKoi Tepanueit coctabui 193 177,20 py6. Ha 1 ipenoTBpaliéHHbIN
clly4yail OpOHXMAIbHOM aCTMBI, IJIsSI CUMITTOMaTi4YecKoit Teparmuu — 122 530,55 py6. Takum 006pa3om, cTOUMOCTb 1 mpeaoT-
BpalIEHHOTO CcTydasi OpOHXMAIbHOM aCTMbI P MTPUMEHEHU U CYOIMHIBAJIbHOI ajuiepreHcneuduieckoil UMMyHOTepanuu
B KOMOMHAIIMK C CUMITTOMATUYeCKOM Tepanueii Ha 57,7% Goibliie, 4eM MPU CUMITOMATUYECKOM Tepariii B MOHOPEXKIME.
I1o pe3ynbTaTaM MHKPEMEHTAIbHOIO aHAJIM3a, IT0KA3aTeIb CTOMMOCTH «3aTpaThI-M0JIE3HOCTh» (incremental cost-utility ratio)
3a JOMOJHUTEIBHBIN IO 3KU3HMU C TIONpaBKoii Ha e€ KauecTBo (quality adjusted life years) mpu npoBeneHUM CyOJIMHTIBaIbHOM
ajyiepreHerennpuIecKoil UMMYHOTEpPAT B KOMOMHALIMKM ¢ CUMITTOMATUYECKOM TepaItieii 1o CpaBHEHUIO ¢ CUMITTOMA-
TUYECKOM Tepanueil B MOHOPEXMME Y JETEN U B3POCIBIX COCTaBWII 567 365,48 py0., 4TO MEHbIIIE 3HAYEHHUST PACCYUTAHHOIO
rnopora roToBHOCTU T1aTtuTh (2 248 898,50 pyo.).

SAKJIIOYEHME. Ilo pe3ynbpraTaM CpaBHEHMS CTOMMOCTH | M0OaBJIEHHOTO Tofa XXW3HU C TTOMPABKOM Ha ¢€ KauyecTBO
C TIOPOTOM TOTOBHOCTH TUTATUTh MOXKHO CIIeJIaTh BBIBOM, YTO CYOJMHTBAJIbHAS ajliepreHcrenuduieckas UMMyHOTeparus
B KOMOMHALIMY C CUMIITOMATUYECKOM Tepanueil Mo CpaBHEHUIO TOJbKO C CUMIITOMATUYECKOM Tepanueil MOTeHIMAJIbHO
SIBJISIETCS SKOHOMUYECKU 3((HEKTUBHON Y IeTEi U B3POCIBIX C aJNIEPTUUYECKUM PUHUTOM.

Karouesvie caosa: KTMHUKO-2KOHOMUUYECKUI aHAIU3; 3aTpaThl-2(D(HEKTUBHOCTD; 3aTpaThl-TIOJIE3HOCTD; CyOJIMHIBaIbHAS
ajuiepreHcrienupuyeckas Tepanus; OpoHXMaIbHas aCTMa; AJJIEPrUIECKUN pUHUT
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Background

Allergic rhinitis (AR) is the most common chronic
allergic disease worldwide. AR is characterized by im-
munoglobulin E (IgE)-mediated inflammation of the
nasal mucosa in response to allergen exposures and
the presence of at least two of the symptoms (nasal
congestion [obstruction], nasal discharge [rhinorrhea],
sneezing, and itchy nasal cavity) that appear daily for an
hour or more. AR is often accompanied by other allergic
diseases, such as allergic conjunctivitis, atopic dermatitis,
and bronchial asthma (BA) [1]. The problem of AR is
not only related to its symptoms. AR was revealed to be
significantly associated with an increased risk of BA,
which has a significantly greater effect on the patient’s
condition compared to AR [2, 3]. Of patients with AR,
15%—38% develop BA, and 55%—85% of patients with
BA have AR symptoms, while the risk of BA increases
with an increased AR severity and increased number of
allergens to which the patient is sensitized, as well as the
presence of persistent AR compared with intermittent
AR [4—6]. On average, BA develops 4 years after the oc-
currence of AR, and the time interval gradually increases
with age up to 6 years in patients aged 41—50 years [5].

Effective treatment for AR includes allergen-specific
immunotherapy (ASIT), which can reduce the severity
of AR symptoms and the need for pharmacotherapy, can
reduce the risk of BA in adults and children, and has a
long-term prophylactic effect [7—10]. ASIT is the main
method of pathogenetic treatment of IgE-mediated al-
lergic diseases, which consists of the administration of
increasing the doses of an allergen that is responsible
for the clinical disease manifestations in these patients.
ASIT acts on both the early and late phases of the al-
lergic response and leads to inhibition not only of the
allergen-specific reaction but also tissue hyperreactivity
inhibition. Due to ASIT, the migration of effector cells
to the area of allergic inflammation is suppressed and the
production of regulating T-lymphocytes that contribute
to the induction of immunological tolerance is stimu-
lated, which is characterized by the suppression of the
proliferative and cytokine response to allergens. There
can be subcutaneous (subcASIT) and sublingual (sASIT)
ASIT methods [11]. The advantages of SASIT include
greater ease of use, no discomfort during administration,
and the possibility of outpatient treatment, as well as a
more favorable safety profile compared to subcASIT.

Nowadays, sASIT is not widely used in clinical prac-
tice in Russia, which may be due, particularly, to the high
cost of treatment, as well as insufficient drugs for sASIT
in the lists of drugs that are reimbursed at the expense
of the state. Therefore, patients incur great expenses for
sASIT. The literature review revealed the presence of
several Russian clinical and economic studies of ASIT;
however, they either assessed subcASIT [12—15] or did
not take into account the preventive effect of SASIT
concerning the development of BA [16]. Thus, a wider

introduction of sASIT, a clinical, and economic study
is required, which would assess the economic aspects of
sASIT introduction, taking into account the preventive
effects on BA.

This study aimed to assess the clinical and economic
efficiency of the use of sASIT in AR or allergic rhino-
conjunctivitis in a mixed population of pediatric and
adult patients.

Materials and methods

Substantiation of a clinical model
Jfor economic analysis

The search and selection of studies to assess the
clinical efficacy of sASIT in adults and children with
AR was performed following the criterion “incidence of
BA”. A systematic search of clinical data was performed
in four databases, namely, the Scientific Electronic
Library (eLibrary.ru), the Cochrane Library, Medline
(PubMed), and the clinical trials registry clinicaltrials.
gov. The search time range was unlimited. The date of
the search was June 29, 2020.

A search on Medline (PubMed) used the search terms
“SLIT”, “sublingual immunotherapy”, “Allergen immu-
notherapy”, “Allergen-specific immunotherapy”, “OIT”,
or “oral immunotherapy”, and “administration, oral
(MeSH Terms)”, “administration, sublingual (MeSH
Terms)”, and “allergic rhinoconjunctivitis”, “allergic
rhinitis”, “Perennial rhinitis”, or “Seasonal rhinitis”.

Inclusion criteria were the study of the efficiency
of sASIT in any dosage form compared to standard
pharmacotherapy in a mixed population of pediatric
and adult patients with AR or rhinoconjunctivitis. An
assessment of the effects of SASIT on BA incidence was
to be used as one of the criteria for assessing clinical
efficiency. The clinical trial had to be comparative, and
the type and language of the publication were not exclu-
sion criteria. A strict exclusion criterion was the baseline
presence of BA in all or some of the study participants.
The systematic search was performed independently by
two researchers. Study selection and data extraction were
also conducted independently by two researchers, and in
cases of disagreement, a consensus was achieved with the
involvement of a third researcher.

From the systematic search, 4 publications were iden-
tified based on the results of 4 studies (Fig. 1). All of the
selected studies were retrospective cohort studies, which
analyzed prescription registries [7, 9, 10] or medical care
case registries [8]. The works by J. Schmitt et al. (2015) [8]
and U. Wahn et al. (2019) [10] did not meet the require-
ments of the clinical and economic analysis (CEA) since
their analysis of SASIT efficiency was performed with a set
of drugs for SASIT, some of which are not registered in
the Russian Federation. From the remaining sources [7,
9], the CEA was based on the work by P. Devillier et al.
(2019) [9] due to the presence of data on the structure of
prescribing symptomatic therapy in the compared groups,
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* 335 works from the Medline database

» 2617 works from the Cochrane Library

* 636 entries in the clinical trial registry
clinicaltrials.gov

» 286 works from the eLibrary database

\

\

4 works from the Medline database

» Publications in languages other than Russian
and English (n=34)

» Publications that are not related to the problem
of assessing the comparative efficiency of
sublingual allergen-specific immunotherapy
and the absence of immunotherapy/placebo in
patients with allergic rhinitis in relation to the
incidence of bronchial asthma or its symptoms
(n=3684)

» Publication of studies that included only
children or only adult patients (n=5)

» Publications of the same research found in
different databases (n=147)

A total of 2,622 papers were excluded from the
Cochrane Library, 331 from the Medline database,
636 from the clinicaltrials.gov register of clinical
trials, and 286 works from the eLibrary database.

Fig. 1. Selection chart of clinical trials evaluating the comparative efficacy and/or safety of sublingual immunotherapy versus placebo
and/or standard therapy in adults and children with allergic rhinitis in relation to the incidence of bronchial asthma or its symptoms.

which performed more accurate calculations and take
into account the change in the structure of prescribing
the symptomatic therapy. Thus, according to the results
of their retrospective cohort study [9], the incidence of
BA within approximately 5 years in the SASIT group was
statistically significantly lower than in the symptomatic
therapy group, namely 13.7% versus 17.0% (odds ratio:
0.776; 95% confidence interval: 0.622—0.968).

Additionally, the “cost-effectiveness” and “cost-utility”
methods were used based on the study results by P. Dev-
illier et al. (2019) [9] within the CEA. A decision tree
model was developed for clinical and economic model-
ing (Fig. 2).

Clinical and economic modeling

After using one of the two compared alternatives, with
a certain probability, some patients will develop BA while
others will not. Each branch of the emerging decision
tree from the nodes represents possible AR pathways in
adults and children after using sASIT in combination
with symptomatic therapy (alternative 1) or only symp-
tomatic therapy (alternative 2). The decision tree model
was developed based on Microsoft Excel.

Each branch of the decision tree was associated with
the costs for the AR course for a specific scenario. The
costs of the pathway are equal to the sum of the AR ther-
apy expenses (compared alternatives: SASIT in combina-

sASIT + Bronchial asthma+
Symptomatic
therapy
p
Bronchial asthma-
Allergic rhinitis / <
Allergic rhinoconjunctivitis 1p
Bronchial asthma+
Symptomatic 4
therapy g

Fig. 2. Decision tree model.

Bronchial asthma- I

1-q

Note. p, ¢: probability of patient getting into the symptomatic therapy group or the sublingual immunotherapy + symptomatic

therapy group.
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tion with symptomatic therapy or symptomatic therapy)
and, in the case of BA, the costs of providing medical
care in the in-patient facility and at the outpatient stage
using BA drug therapy. The expected costs of SASIT in
combination with symptomatic therapy and the costs of
symptomatic therapy were calculated by weighing the
cost of each branch against the corresponding branch
probability.

The efficiency indicators for “cost-effectiveness” ana-
lysis and utility indicators for “cost-utility” analysis were
determined to conduct a clinical and economic sASIT
assessment. The efficacy indicators (5-year probability of
BA development) were eliminated from a retrospective
cohort study by P. Devillier et al. (2019) [9], in which the
presence of BA, as an outcome, was determined from
the records in the database on the prescription of two
or more anti-asthma drugs for 1 or 2 years in a row. The
time horizon for evaluating the efficiency in the study was
5 years (2 years of sASIT use and 3 years of follow-up).
It should be noted that 2 years of SASIT use and 3 years
of follow-up are an assumption, since, according to the
study publication, the efficiency of sSASIT was assessed
for at least 2 years of active treatment and up to 2.92 years
(35 months) of follow-up. Thus, P. Devillier et al. (2019)
[9] revealed a 5-year probability of BA in the presence
of SASIT in combination with symptomatic therapy as
13.7% (p in Fig. 2) and that during the symptomatic
therapy was 17.0% (q in Fig. 2).

Utility indicators, particularly the quality adjusted
life years (QALY), were calculated using the following
equation:

QALY = NLY X glsASIT, ST X dBA- + dBA+ X
X 2.5 X qIsASIT, ST + 2.5 X qlARandBA,

where NLY is the number of life-years equal to the duration
of the modeling horizon (5 years); qIsSASIT, ST isthe qual-
ity of life of patients with AR on sASIT therapy or quality
of life of patients with AR on symptomatic therapy; dBA- is
the probability of the absence of BA; dBA+ is the prob-
ability of developing BA; 2.5 is the time before the onset
of BA equal to 2.5 years (assumption); and gJARandBA
is the quality of life of patients with AR and BA.

The utility values for patients with AR who receive
SASIT and symptomatic therapy were taken from
C.D. Poole et al. (2014) [17]; and from the publication
by P.W. Sullivan et al. (2020) [18] for patients with AR
and BA.

The cost of the compared alternative approaches to
AR therapy included the costs of drugs for sASIT (sASIT
group); costs of symptomatic therapy for AR and rhino-
conjunctivitis (SASIT group and symptomatic therapy
group); costs of BA therapy that included the cost of drug
therapy on an outpatient basis, the cost of hospitalization
for BA exacerbations, and the cost of outpatient visits due
to BA (sASIT group and symptomatic therapy group).

The entire set of drugs for SASIT was considered as
sASIT, taking into account their share in the turnover
structure from 2017 to 2020 in the Russian Federation

[17]. The share of each drug group consisted of the sum of
all drug packages in the group intended for the introducto-
ry course and the number of maintenance therapy courses.
The course of maintenance therapy was calculated as the
total number of packages or dosage units required for the
treatment course with the average duration and intensity
of dosing per year (year-round or preseasonal-seasonal).
The cost calculation of sASIT was based on the dosing
schedules for SASIT in their instructions for medical use.

The cost calculation of symptomatic AR therapy
was performed based on the data from P. Devillier
et al. (2019) [9] and our expert survey results (the
methodology of the expert survey is presented below).
P. Devillier et al. (2019) [9] provided information only
on the symptomatic therapy drug classes that are taken
by patients with AR. Thus, data on the prescribed
International non-proprietary name of drugs (INN) in
Russian practice and the structure of their prescription
were obtained during the expert survey. According to the
study, the number of prescriptions per patient per year
was recalculated for each drug class. The resulting value
was then used to adjust the frequency of prescription of
a particular INN. Based on the expert survey results,
the set of drugs for symptomatic therapy of AR included
antihistamines (cetirizine, loratadine, desloratadine,
levocetirizine, fexofenadine, ebastine, and bilastine),
nasal glucocorticosteroids (beclomethasone,
budesonide, fluticasone, and mometasone), nasal
antiallergic drugs (azelastine, cromoglicic acid, and
levocabastine), a combination of a glucocorticosteroid
and an antibiotic for ophthalmic use (dexamethasone +
tobramycin), and glucocorticosteroids for ophthalmic
use (dexamethasone and hydrocortisone). The cost
calculation of daily therapy with a specific drug was
performed considering the cost of a drug package and
weighted average by the number of released drug packages
into the circulation for the first half of 2020 or 2019
without the cost data in 2020 according to the Cliphar
database [19]. The calculations included the age-related
characteristics of drug intake, namely dosage regimens
for pediatric and adult patients (with a ratio of children
and adults of 50/50), and their dosage regimes and
the cost of packaging were averaged in the presence of
several dosage forms and pack sizes.

The cost calculation of providing medical care for BA
considered the medical procedures following the clinical
guidelines for BA treatment [20]. The cost calculation
of providing medical care for BA considered the hospi-
talization costs in a round-the-clock inpatient facility
(clinical statistical group [CSG] st23.005 “BA, adults”,
CSG st23.006 “BA, children”) and outpatient care and
drug therapy costs, as well as the disease severity (mild,
moderate, and severe BA). A coefficient of 0.65 was
used in calculating the total cost of a hospitalization
case, reflecting the minimum size of the established base
rate by the constituent entities of the Russian Federation
relative to the specified base rate in the federal program
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of state guarantees of free provision of medical care to
citizens [21].

Due to insufficient data on the rate of BA development
in presence of AR, BA was assumed to gradually and
evenly increase during the entire modeling period, which
led the average BA duration and associated treatment
costs to 2.5 years during the 5-year modeling horizon.

The hospitalization frequency was determined based
on the results of an expert survey separately for each de-
gree of BA severity; therefore, the costs for each degree
of BA severity were separately calculated.

The cost calculation of outpatient visits for BA was
performed considering the average standard of financial
costs for 1 case of visit for the disease following the
Program of State Guarantees of Free Provision of Medi-
cal Care to Citizens for 2020'. According to the expert
survey results, the frequency of outpatient visits differs
depending on disease severity; therefore, the costs of
outpatient visits were also separately calculated for mild,
moderate, and severe BA.

The cost calculation of drug therapy for BA
exacerbations in the presence of AR included only drugs
for outpatient use. According to the expert survey results,
the list of drugs for BA exacerbations included short-
acting f3,-agonists (salbutamol and fenoterol), long-acting
B,-agonists (formoterol), m-cholinolytics (ipratropium
bromide, aclidinium bromide, tiotropium bromide,
and glycopyrronium bromide), leukotriene receptor
antagonists (montelukast), adenosinergic (aminophylline
and theophylline), inhaled glucocorticosteroids
(budesonide, fluticasone, beclomethasone dipropionate,
and ciclesonide), oral glucocorticosteroids (prednisolone,
methylprednisolone, and dexamethasone), fixed
combinations of m-cholinergic antagonistsand 3,-agonists
(ipratropium bromide + fenoterol, umeclidinium
bromide + vilanterol, tiotropium bromide + olodaterol),
fixed combinations of inhaled glucocorticosteroids and
fast-acting [3,-agonists (beclomethasone + salbutamol),
and fixed combinations of inhaled glucocorticosteroids
and long-acting f,-agonists (fluticasone + salmeterol,
budesonide + formoterol, beclomethasone + formoterol,
and fluticasone + vilanterol). The cost calculation of daily
therapy with a specific drug was performed considering
the cost of a drug package and the weighted average by
the number of released drug packages into the circulation
for the first half of 2020 or 2019 in the absence of cost
data in 2020 according to the Cliphar database [19]. The
calculations took into account the age-related drug intake
characteristics, namely dosage regimens for pediatric
and adult patients (with a ratio of children and adults
50/50), and in the presence of several dosage forms and
pack sizes, their dosage regimes and the cost of packaging
were averaged.

The main result of the “cost-effectiveness” analysis
was the cost calculation of one prevented BA case as the
cost-effectiveness ratio (CER). Additionally, within this
study, a “cost-utility” analysis was performed, particu-
larly, the cost calculation of one additional QALY as an
incremental cost-utility ratio (ICUR).

A one-way sensitivity analysis was performed, when the
effect of changes in the main parameters of the model was
assessed (the cost of SASIT, the efficiency of SASIT and
symptomatic therapy, quality of life indicators, and the
period before BA in presence of AR) on the ICUR indicator
for sSASIT and symptomatic therapy to test the sustainability
of the obtained results of the “cost-effectiveness” analysis
to key parameters changes of the model.

Expert survey methodology

An expert survey was conducted to determine the
key parameters of the model, and the information about
them was not available in the publications of clinical
studies. The survey involved 12 allergists-immunologists.
Eleven experts were interviewed in the remote form of
filling out the questionnaire, and one more expert was
verbally interviewed. A group of 11 experts was asked
to independently complete a 2-part questionnaire with
10 questions. In part 1, experts were asked to provide an
answer about the list of drugs that are used to treat AR
in a mixed population of patients and the probability of
their prescription. In part 2, the experts were asked to
report on the required diagnostic procedures to establish
BA diagnosis; the frequency of hospitalizations of the
patient per year depending on BA severity (separately for
children and adults); the frequency of outpatient visits
to a pulmonologist per year depending on BA severity
(separately for children and adults); the list of drugs for
BA treatment depending on BA severity (for the com-
bined population of children and adults). The model used
the average values of the experts’ answers. A separately
interviewed expert provided information on the average
frequency of BA exacerbations depending on its severity
(for the combined population of children and adults) and
the average exacerbation duration.

Results

Table 1 presents the results of the cost calculation of
SASIT drugs. Based on the study design of P. Devillier et
al. (2019) [9], the calculations considered that the sASIT
course will last for 2 years. In the remaining 3 years of
follow-up, patients will receive only AR and BA therapy.
The costs presented for each of the considered INNs
included the share of this INN in the structure of circu-
lation on the Russian Federation market.

The costs of symptomatic therapy for AR and rhino-
conjunctivitis included the list of groups of used drugs

' Decree of the Government of the Russian Federation of December 7, 2019, N 1610 “On the Program of State Guarantees of Free Provision of
Medical Care to Citizens for 2020 and for the Prospected Period of 2021 and 2022”. Access mode: http://publication.pravo.gov.ru/Document/

View/0001201912180001. Reference date: 11/06/2021.
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Table 1. Sublingual immunotherapy costs for 1 patient over 2 years

INN Share of INN, % Costs, rub.
Grass pollen allergens 10.66 10,812.15
Indoor allergens 7.96 7629.70
Pollen allergens of trees 69.87 44,883.10
Grass pollen allergoids 3.55 3059.30
Indoor allergoids 7.96 13,486.75
The average cost of a course of treatment with a drug for sASIT 79,871.00

Note. INN: international nonproprietary name of medicines; SASIT: sublingual allergen-specific immunotherapy.

and their intake frequency according to P. Devillier et
al. (2019) [9]. The list of INNs included in the classes
was determined in the course of an expert survey. The
total costs for 1 and 5 years of AR therapy per patient are
presented in Table 2.

The cost calculations of BA therapy considered the
structure of BA severity for pediatric and adult patients
based on the expert survey results (Table 3).

The results of costs calculation of outpatient visits due
to BA, hospitalizations due to BA, and the drug therapy
cost are presented in Tables 4—6, respectively.

Table 2. The total costs of allergic rhinitis treatment per patient

Over the 5 years of modeling, the costs per patient
for using sASIT in combination with symptomatic
therapy were 166,711.93 rubles and 101,700.35 rubles
for symptomatic therapy. The CER of SASIT in combi-
nation with symptomatic therapy was 193,177.20 rubles
per 1 prevented BA case, and 122,530.55 rubles per
1 prevented BA case for symptomatic therapy. Thus,
the cost of 1 prevented BA case when using sASIT
in combination with symptomatic therapy is 57.7%
higher than with symptomatic therapy. This result was
justified since the sASIT technology is more efficient

Parameter SASIT group + symptomatic therapy Symptomatic therapy group
Costs per 1 year, rub. 5006.39 15,098.41
Costs per 5 years, rub. 25,031.96 75,492.04

N ote. sASIT: sublingual allergen-specific immunotherapy.

Table 3. The distribution of asthma in population by severity according to expert survey

. Prevalence of bronchial asthma, %
Severity - B -
children adults mixed population
Mild 45 36 41
Moderate 44 35 39
Severe 11 29 20
Table 4. The costs for outpatient visits for bronchial asthma
Severity of bronchial asthma
Parameter

Mild Moderate Severe
Frequency of outpatient visits, cases per year per person 0.53 1.28 27
(expert survey)
Cost of outpatient treatment for disease [21], rub. 1414.4
Costs during 1 year 742.56 1803.36 3818.88
Costs during 5 years 1856.4 4508.4 9547.2

Table 5. The costs of inpatient treatment for bronchial asthma
Severity of bronchial asthma
Parameter

Mild Moderate Severe
Hospitalization rate, cases per year per person (expert survey) 0.39 2.16 3.57
Cost of a completed hospitalization case [21], rub. 28,204.88
Costs during 1 year 10,897.34 60,896.9 100,640.14
Costs during 5 years 27,243.35 152,242.26 251,600.36
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Table 6. The average costs of drug therapy for bronchial asthma

The severity of bronchial asthma
Parameter
Mild Moderate Severe
Cost of therapy per day, rub. 55.23 107.40 89.95
Cost of 1 year of therapy, rub. 303.78 1772.15 2473.68
Cost of 2.5 years of therapy (5-year horizon of modeling),
taking into account the distribution according to the severity of 308.52 1750.00 1229.11
bronchial asthma, rub.
Total, rub. 3287.63
and more costly; however, it is impossible to make an | Discussion

unambiguous conclusion about the extent to which
the increase in costs is economically feasible in con-
nection with its use.

The main result of the “cost-utility” analysis is the
ICUR indicator, which amounted to 567,365.48 rubles
for 1 additional QALY when performing sASIT in com-
bination with symptomatic therapy compared to symp-
tomatic therapy alone in pediatric and adult patients. The
resulting value of 567,365.48 rubles for 1 additional QALY
is less than the value of the calculated indicator of the
willingness to pay the threshold (3 times gross domestic
product per capita) of 2,248,898.50 rubles. Therefore,
the considered technology of SASIT combined with
symptomatic therapy compared to symptomatic therapy
alone is potentially cost-effective in pediatric and adult
patients with AR.

According to the sensitivity analysis results, not only
the cost of SASIT, but also its efficiency indicators,
particularly the incidence of BA, which has the greatest
impact on the final results, have a significant impact on
the final CER indicators. Thus, a change in the cost of
SASIT from -15 to +15% caused a change in the CER
value within 8.45%, and a change in efficiency caused a
change from -6.87 to +7.2%. The influence of the change
in the time indicator to the BA development caused fluc-
tuations in the CER value for sASIT in £4.65%. In turn,
change evaluation in the CER value for symptomatic
therapy showed that its therapy efficiency and the time
to the onset of BA have a significant effect on its value.
Thus, the change in BA occurrence probability from -15
to +15% caused a change in the CER value from -13.93
to +14.82%, and the change in time before the onset of
BA caused a change in £11.29%.

The evaluation of ICUR indicator value changes
showed that the greatest influence is exerted by the
quality of life of patients with AR when taking
symptomatic therapy (from -84.55% to -221.26%) when
receiving SASIT (from -65.59% to -121.19%), patients
with AR and BA (from -8.69% to + 6.76%), the cost
of SASIT (% 18.43%), the efficiency of SASIT (from
-16.41% to 17.28%), the efficiency of symptomatic
therapy (from -19.19% to + 19.93%), and the time to
the onset of BA (from -12.57% to +18.2%).

Summary of the main research finding

This CEA is the first Russian study that takes into
account the effect of SASIT on the probability of BA
development; therefore, the final results considered the
effects of therapy not only on the course of AR but also
the preventive effect concerning BA. Additionally, in this
work, not a single drug for sASIT was considered, but
the entire set of drugs on the Russian Federation market.

Research limitations

The present study has several limitations that must be
taken into account when interpreting the obtained results,
which are related to the data that was used to create the
model. Thus, the clinical study, from which the efficiency
value of SASIT in combination with symptomatic therapy
was taken, has several limitations. First of all, the study
by P. Devillier et al. (2019) [9] is not Russian; it was
conducted in France, that is, under conditions that differ
from the Russian ones in the range of allergens and the
duration and intensity of the pollination season, as well
as the range of sensitization of the participants. Addition-
ally, the publication does not provide a sufficient amount
of data on the composition and regimens of AR and BA
treatment, which can potentially affect the incidence and
severity of BA, and therefore, within this CEA, the expert
survey results were used to compensate for the insufficient
data for some model parameters. The expert survey, as
a method, has its drawbacks, including those associated
with the level of significance of the obtained data and the
sample size, which can also lead to a bias in the results.

The study by P. Devillier et al. (2019) [9] is a retro-
spective cohort, therefore the significance level of its
results is lower compared to the results of randomized
controlled trials. Moreover, the assessment of BA inci-
dence in their work [9] is based on the surrogate outcome,
namely, the frequency of prescriptions for BA treatment,
which is a less accurate way of assessing the true incidence
of BA compared to clinical examination.

A follow-up period of 5 years (2 years of treatment
and 3 years of follow-up) is not ideal for evaluating a pro-
longed prophylactic effect. In the global practice, ASIT
is performed for 3—5 years, until a decreased intensity of
symptoms or their complete disappearance, a decreased
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need for symptomatic therapy, and most importantly,
after achieving a long-term remission at the end of treat-
ment, on average, for 5—7 years to prevent the develop-
ment of more severe disease forms and expansion of the
sensitization spectrum. Therefore, according to the pro-
spective study results by M. Marogna et al. (2010) [21],
which evaluated the long-term effect of obtained SASIT
after treatment for 3, 4, or 5 years, remission lasted for
7—8 years. The study involved patients with respiratory
allergies, who were monosensitized to dust mites; the
follow-up period was 15 years. The subjects were distrib-
uted into 4 groups. Group 1 received symptomatic drug
therapy, and the other three groups received sASIT for 3,
4, or 5 years, respectively. The clinical effect (assessment
of symptoms and consumption of symptomatic therapy)
was considered to be persistent as long as the clinical in-
dicators remained below 50% of the baseline value, and
then patients underwent another course of treatment. In
patients who received SASIT for 3 years, clinical benefit
persisted for 7 years, whereas 8 years for those who re-
ceived immunotherapy for 4 or 5 years. The emergence of
new sensitization within 15 years was registered in 100%
of controlled patients and in less than 1/4 of patients who
receive sASIT (21%, 12%, and 11%, respectively). The
sASIT course 2 was beneficially faster than course 1. This
study has the longest follow-up period.

Another long-term study by U. Wahn et al. (2019) [10]
evaluated the efficiency of ASIT (sASIT and subcASIT)
with symptomatic therapy compared to symptomatic
therapy alone. The data was sourced from a retrospective
analysis of a medical database in Germany. The
follow-up period was 6 years after the end of treatment.
During the study period, more than half of the
participants (64.5%) who received ASIT did not use
symptomatic therapy compared with 47.4% of patients
who used only symptomatic therapy. Additionally,
49.1% of participants in the ASIT group did not take
anti-asthma therapy compared with 35.1% of participants
in the control group. ASIT achieved remission of up to
6 years after treatment discontinuation, during which
the consumption of symptomatic therapy for asthma
and rhinitis was significantly reduced, as well as the risk
of starting the new anti-asthma drugs. Thus, based on
the results of these studies, it can be assumed that the
cost-effectiveness in the long-term follow-up will be
significantly higher than that demonstrated in this study.
Establishing the clinical and economic efficiency of ASIT
for a period that exceeds 5 years is a promising task for
further clinical and economic research.

When interpreting the results of calculating the cost
of BA drug therapy, it should be considered that the
calculations included only the cost of therapy during
the period of BA exacerbations, while the cost of basic
therapy was not taken into account. The basic therapy
was not considered due to objective difficulties in col-
lecting significant data on real clinical practice. The cost
calculation of basic therapy without taking into account

the decreased treatment adherence was associated with
the risks of overestimating the actual costs of basic BA
therapy. The current version of the calculations should be
considered as a conservative scenario, in which the clini-
cal and economic efficiency of SASIT is underestimated.
Accounting for the correct cost of basic therapy can be
considered an urgent task in conducting subsequent
clinical and economic ASIT studies.

An additional limitation was that the quality of life
values that are used for calculating the QALY was not
obtained in the Russian population and did not include
the preferences of the Russian population. In the absence
of national tariffs for determining the health-related
quality of life, the use of international tariffs is one of the
approaches to determine the health-related quality of life.
This approach is not optimal, as different populations
assess health-related quality of life differently, and the
use of international tariffs can lead to biased estimates.

Conclusion

The CEA calculated the economic consequences of
using sASIT in pediatric and adult patients, taking into
account that SASIT will affect not only the course of AR
(the model considered a gradual decrease in the con-
sumption of symptomatic therapy in the sASIT group,
which indirectly indicates a decreased AR symptom
severity) but also reduce the risk of BA. Thus, in the
study, the cost of 1 prevented BA case was determined
when using sASIT in combination with symptomatic
therapy, which was 57.7% higher than with symptom-
atic therapy alone. This result is justified in that the
considered sASIT technology is more efficient and
costly. The main result of the “cost-utility” analysis
is the ICUR indicator, which amounted to 567,365.48
rubles for 1 additional QALY when performing sASIT
in combination with symptomatic therapy compared
to symptomatic therapy alone in pediatric and adult
patients. The resulting value of 567,365.48 rubles per
1 additional QALY is significantly lower than the value
of the calculated indicator of the willingness to pay the
threshold of 2,248,898.50 rubles. Therefore, the con-
sidered sASIT technology with symptomatic therapy
compared to symptomatic therapy alone is potentially
cost-effective in pediatric and adult patients with AR
over a 5-year follow-up period. Considering the data of
international studies on ASIT efficiency with a longer
follow-up period than in the publication on which the
CEA was performed, a greater economic benefit in the
longer term can be predicted. Confirmation of these
predictions requires new clinical and economic studies
with a longer follow-up period of assessment.
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