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The aim of the study was to investigate the dynamics of inpatient consumption of direct oral anticoagulants in different
regions of the Russian Federation for the period from 2017 to 2022.

Materials and methods. This study is a non-interventional, retrospective analysis of the electronic database records of Cursor
Marketing LLC (Russia) about the announced by medical organizations and executed contracts for the purchase of direct oral
anticoagulants (DOACs). The consumption was calculated on the basis of a DDD (defined-daily-dose) and estimated DDDTID
(defined-daily-dose/1000-inhabitants/day) for each DOACs: rivaroxaban, dabigatran and apixaban. The Rosstat database
available on its official website were used as a source of inhabitants data for the Russian regions.

Results. A total of 57 866 records were entered into the analyzed databases of Cursor Marketing LLC (Russia) from 2017 to
2022, 47.38% of which indicated rivaroxaban as the drug being procured, 26.51% indicated dabigatran, and 26.11% indicated
apixaban. Edoxaban was not procured by healthcare organizations. During the period investigated, there was an increase
in the consumption of all DOACs studied, with a higher increase for apixaban (by an average of 284.6% per year), then
rivaroxaban (by 144.8% per year) and, to a lesser extent, dabigatran (by 92.5% per year). The analysis of DOACs consumption
in general showed that compared to 2017, the need for these drugs in medical organizations in 2022 increased by 18 times.
The Urals Federal District consistently exceeds the national average in terms of DDTID consumption. Noteworthy is the
consumption dynamics of the regions of the Central Federal District and the North-Western Federal District, which made it
possible to achieve DDDTID values above the national average for 5 out of 6 observation years. The lowest rates of DOACs
consumption were observed in the Volga Federal District, which, despite positive growth dynamics, failed to reach the
national average values. A high level of consumption (>10 DDDTID) of rivaroxaban was noted for the Arkhangelsk region
(2018) and the Nenets Autonomous District (in 2021), dabigatran — only for the Arkhangelsk region (in 2018). Many more
regions reached high levels of the apixaban consumption, especially in 2021.

Conclusion. Despite a number of limitations, the data on the volume of DOACs procurement can be used in the analysis of
the consumption at both regional and national levels. When analyzing the DOACs consumption, the impact of COVID-19
pandemic and pharmacogenetic features of patients in different regions should be taken into account. During the studied
period of time, a significant part of the Russian regions achieved a consumption level of rivaroxaban and apixaban, but not
dabigatran, exceeding 1 DDDTID.
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Abbreviations: MO — medical organization; DOACs — direct oral anticoagulants; MPs — medicinal products; RF — Russian
Federation; FD — Federal District; DDD — defined-daily-dose; DDDTID — defined-daily-dose/1000-inhabitants/day.
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Lienb. M3yyeHne AMHAMUKM CTaLMOHAPHOIO NOTPE6AeHUA NPAMbIX NePOopanbHbIX AHTUKOATYIAHTOB B Pa3HbIX pernoHax P®
3a nepuog c 2017 no 2022 roa.

Martepuanbl u metoabl. [laHHOe UcciefoBaHMeE ABNAETCA HEUMHTEPBEHLMOHHbLIM, PETPOCNEKTUBHBIM aHaANM30M 3anucei
3/1eKTPOHHOW 6a3bl gaHHbix 000 «Kypcop MapkeTuHr» (Poccusa) 06 06bABNEHHBIX MEAULUMHCKMMU OpraHu3aumamm u
BbIMO/IHEHHbIX KOHTPAKTaX Ha 3aKynKy NpsAMbIX (nepopanbHbix) aHTUKoarynsHToB (MOAK). PacyeT notpebaeHns nposoanam
Ha OCHOBaHMM AaHHbIX 0 DDD (onpeaeneHHasa cyToyHas 403a) M pacyeTHoro nokasatesna DDDTID (DDD Ha Tbicavy
HaceneHus B aeHb) ans Kaxaoro MOAK: puBapoKkcabaHa, gaburatpaHa 1 anukcabaHa. B KayecTBe MCTOYHMKA MHDOPMaLMK
No YMUC/NIEHHOCTU HaceneHua pernoHoB Poccuiticko Penepaumm MCNonb3oBanu AaHHble Pocctata, AOCTynHble Ha ero
oduumManbHOM camTe.

Pe3ynbratbl. Bcero 3a nepuog ¢ 2017 no 2022 rr. B 6a3bl AaHHbIXx 000 «Kypcop MapKeTuHr» 6b110 BHeceHO 57 866 3anucel,
13 Hux 47,38% 3anuceil codepKanu yKasaHue, YTo B KauyectBe 3aKymaemoro JIM BbicTynan pusapokcabaH, 26,51% —
naburatpaH v 26,11% — anukcabaH, 3a0KcabaH MeAULMHCKUMK OpraHM3aumamMy He 3aKynanca. 3a U3yYyeHHbI nepuog,
Habnopanca poct notpebneHns Bcex m3aydeHHbix MNMOAK, npuuem B 6osbluelt cTeneHn AnA anuKkcabaHa (B cpegHem
Ha 284,6% B rog), 3aTem gns puBapokcabaHa (Ha 144,8% B rog) v, B MeHbLUel cTeneHu, Ana aaburatpaHa (Ha 92,5% B
roa). AHanus notpebneHunsa MOAK B uenom nokasan, yto B cpaBHeHun ¢ 2017 rogom, NoTpebHOCTb B 3TUX NpenapaTax
B MEAMLMHCKMX opraHu3aumsax B 2022 roay Bo3pocsia B 18 pas. CTabuibHO Bbllle cCpefHero no CTpaHe MoKasaTtesb
notpebneHuns DDDTID Habaoganca B Ypanbckom pesepanbHOM OKpyre. 3ac/y»KMBAaeT BHUMaHUS ANHAaMUKa NoTpebneHus
pernoHoB LeHTpanbHoro n Ceepo-3anagHoro pesepanbHbiX OKPYroB, KOTopas no3soauia gobutbca 3HaveHnin DDDTID
BbllUe CPeAHMX MO CTPaHe 3HAaYeHMI Ha NPOTAXKEHUN 5 13 6 neT HabaogeHnA. Hanbonee HU3KMe NoKasaTenn notTpebneHnn
MOAK Habntoganuce B MpuBosKckom pensepanbHOM OKpyre, B KOTOPOM, HECMOTPSA Ha MOJOKUTENbHYIO AMHAMUKY POCTa,
TaK U He y4anocb AOCTUYbL CPeAHUX NO CTPaHe 3HAaYeHWM. BbiCOKMi ypoBeHb notpebneHus (>10 DDDTID) puBapoKkcabaHa
oTMeyeH gaa ApxaHresnbckoi obnactu (2018 r.) u HeHeukoro aBToHOMHOro okpyra (8 2021 r.), AaburatpaHa — TONbKO AAA
ApxaHrenbckon obnactu (B 2018 r.). HamHoro 6osblue PerMoHoOB AOCTUINIO BbICOKOTO YPOBHA NoTpebneHna anvkcabaHa,
ocobeHHo B 2021 roay.

3aKnouyeHune. HecmoTpa Ha pAf HeAoCTaTKoB, AaHHble 06 obbeme 3akynok MOAK MOXHO MCMONb30BaTb B aHaause
notpeb/ieHnA Kak Ha PerMoHasbHOM, TaK M Ha roCyAapCTBEHHOM ypoBHAX. Mpu aHanuse notpebneHuns MOAK cnepyet
YUYMTbIBaTb BAMAHME MaHgemum COVID-19 u dapmaKoreHeTMyeckne 0cCObeHHOCTU MaUMEHTOB pPasHbIX PErMoHoB. 3a
uccnesyembli nepuos, BPEMEHW B 3HAYMTENbHOM YacTM perMoHoB P® yaanocb AOCTUTHYTb YpPOBHA NOTpebneHwA
puBapokcabaHa v anvKkcabaHa, Ho He AaburaTpaHa, npesbiwatowero 1 DDDTID.

KntoueBble cnoBa: nepopasbHble aHTUKoarynsaHTbl; NMOAK; noTpebneHmne; pusapokcabaH; anmkcabaH; naburatpaH

CnUcoK coKpaweHuii: MO — megmuMHCKas opraHusaumsa; NOAK — npsmble (NepopasibHbie) aHTUKoarynsaHtol; J1MN —
NleKapcTBeHHbIM npenapat; PP — Poccuiickas Pepepauma; PO — pepepanbHbit okpyr; DDD — onpeaeneHHas cyToyHasa 403a;
DDDTID — onpeaeneHHas cyTodHaa fo3a Ha 1000 YyenoBek B AeHb.

INTRODUCTION medicines. [1, 2]. The ability to forecast a consumption

The study of medicine demand in the healthcare
system is crucial in clinical pharmacology. It is an
effective method to investigate the rationality of
pharmacotherapy, particularly to assess its compliance
with  regulatory and/or medical organizations
(MOs) approved guidelines and standards, as well
as to evaluate the safety and efficacy of prescribed
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and optimize a future procurement is an important
consequence of drug demand studies. The methodology
for such studies was published by the World Health
Organization (WHO) in 2003. The formulation of
principles and approaches to the analysis of the
consumption data, the involvement of experts from
related fields of medicine, recommendations on the
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introduction of the ATC/DDD classification into the
widespread practice, and a consideration of social
and economic factors affecting the consumption of
medicines, were the outcomes of the work of an
international expert group [1].

Modern oral anticoagulants known as direct oral
anticoagulants (DOACs) are important in contemporary
regimens for the treatment and prevention of
thromboses (including ischaemic stroke) that are a
frequent complication of cardiovascular disease (CVD)
(the leading cause of death in the population for many
years) [3]. DOACs include dabigatran (the international
birth date is 2009), rivaroxaban, apixaban (first
approved in 2011) and edoxaban (2013). As a result
of clinical studies of these drugs, the most optimal
safety and efficacy profiles were demonstrated in
comparison with their previous generation (warfarin,
acenocoumarol, phenylin, etc.). The convenience of
their use including less frequent intake and no need
for monitoring of the international normalized ratio,
is also important for ensuring a better adherence to
therapy, particularly in elderly patients [4-6]. According
to the Russian Scientific Medical Society of Therapists
(RSMST), the Gastroenterological Scientific Society of
Russia (GSSR), and the National Society for Preventive
Cardiology, approximately 2% of the population takes
oral anticoagulants [7, 8]. The increase in DOACs
prescriptions can also be explained by their economic
efficacy, which has been demonstrated by numerous
studies, including those conducted in Russian settings in
patients with various pathologies [9—13].

The use of DOACs as an effective class of drugs for the
prevention and treatment of thrombotic complications
is increasing worldwide, and the COVID-19 pandemic
can be considered a significant driver of their increased
consumption [14, 15].

THE AIM of the study was to investigate the
dynamics of inpatient consumption of direct oral
anticoagulants in different regions of the Russian
Federation for the period of 2017-2022.

MATERIALS AND METHODS

Study Design

This is a retrospective, non-interventional study
which is an analysis of records from an electronic
database on MOs announced and executed contracts
for DOACs procurement. The information source on
DOACs consumption in hospitals in different regions of
Russia was the Kursor Marketing LLC database?, which
monitors a healthcare procurement in the Russian
Federation. The authors analyzed an array of 57 866

* Kursor Marketing LLC database. Available from: https://www.cursor-
is.ru. Russian
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records performed for the period from 01 January 2017
to 31 December 2022.

The inclusion criteria for the record in the final
analysis were as follows: the customer should belong to
the budgetary MOs of the Russian Federation; a correct
indication of the region where the MO was located; the
date of the contract in the period from 2017 to 2022;
the inclusion some DOACs (rivaroxaban, dabigatran,
apixaban or edoxaban) as a procured drug.

Consumption calculation

The consumption was calculated according to the
WHO methodological recommendations based on
the technical unit of consumption — DDD (defined daily
dose) for each of the DOACs inclusion criteria. DDD
values from the website of the WHO Collaborating
Centre on the Methodology for Drug Statistics in
Oslo, Norway? were used. The current version of the
ATC / DDD classifier as of August 2023 was applied.

According to the approach described by Yan VKC
et al [16], the DDD data obtained for each region of the
Russian Federation were converted into a surrogate
unit of consumption — DDDTID (DDD per 1 000 persons
per day).

The population data for the different Russian
regions were sourced from the official website of the
Federal State Statistics Service (Rosstat)®. It was not
possible to calculate DDDTID on a monthly or weekly
basis, as the service provides annual data on 1 January
only. The population at the beginning of the year was
assumed to remain constant until the end of the year.
A correction for the leap year (an additional day) was
applied for 2020.

Ethical review

The database analyzed does not contain personal
data of patients or healthcare providers, and the study
did not involve any medical interventions. Therefore,
the Ethical Committee approval was not necessary for
this study.

Statistical processing

The data preparation was performed using
MS Excel Software (Microsoft Corporation, USA), while
the data processing and analysis were carried out using
Orange Data Mining (University of Ljubljana, Slovenia)*
to calculate descriptive (median, quartiles), comparative
(one proportion test, confidence intervals of multinomial

2 WHO Collaborating Center for Drug Statistics Methodology. Available
from: https://www.whocc.no

3 Federal State Statistics Service of the Russian Federation. Demography.
Available from: https://rosstat.gov.ru/folder/127815. Russian

4 Data Mining Fruitful and Fun. Open-source machine learning and
data visualization. Available from: https://orangedatamining.com/
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proportions using the Wald test) and statistical
indicators of time series (extended Dickey—Fuller test
to determine stationarity of time series, the detection
of trends using the Mann—Kendall test). Median and
1t and 3™ quartile values (25" and 75" percentiles)
are used to present the mean values as Me (Q1; Q3).
The data are presented as absolute and percentage
values. All the obtained data were considered
non-parametrically distributed.

RESULTS AND DISCUSSION

During the study period, a total of 57 866 records
meeting the stated inclusion criteria were entered
into Kursor Marketing LLC database. Of these, 27 422
(47.38%; 95% CI=46.98; 47.79) contracts contained
rivaroxaban as the procured drug, 15338 (26.51%;
95% Cl=26.15; 26.86) mentioned dabigatran, and
15108 (26.11%; 95% CI=25.75; 26.47) contained
apixaban. Notably, no edoxaban was procured by the
Russian MOs in 2017-2022.

Figure 1 displays the monthly procurement volumes,
expressed in millions of DDD, for each of the DOACs. The
data shows that the procurement volumes of dabigatran
remained relatively stable over the period, with an
average annual increase of 92.5% (95% Cl=71.65;
459.45). However, there was a significant increasing
trend (p <0.001, Mann—Kendall test). In addition, the
time series reflecting the procurement volume of
dabigatran showed stationarity (p < 0.0001, extended
Dickey—Fuller test), suggesting that fluctuations in
dabigatran procurement volume may have been
due to random. In contrast to dabigatran, the time
series of contract volumes in DDD for rivaroxaban and
apixaban were non-stationary (p=0.953 and p=0.187,
respectively). The mean annual increase for rivaroxaban
was 144.8% (95% CI=105.35; 311.9), while for apixaban
it was 284.6% (95% ClI=70.1; 1059). These findings are
consistent with those of foreign researchers [16-19].
It is worth noting that in 2020, the contract volume
of apixaban (107 977 million DDD) surpassed that of
rivaroxaban (78 535 million DDD), resulting in a change
in the leading position of the two drugs in hospital
procurement. This aligns with the previous predictions
made by Russian researchers, based on their analysis
of clinical trial trends [20].

The analysis of DOACs consumption revealed that
the demand for these drugs in MOs increased by 18.35
times compared to 2017, with a consumption peak in
2021 when the need was 28.5 times higher than in 2017.
Although DOACs consumption in hospitals increased
in all regions, the growth rate was not equal across
all Federal Districts (FDs). The Urals Federal District
consistently exhibited a DDDTID consumption rate
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above the national average. The consumption dynamics
of the Central Federal District (CFD) and North-Western
Federal District (NWFD) regions are noteworthy.
These regions achieved DDD contract volume values
above the national average for five out of six years
of observation, except 2022 for NWFD and 2018 for
CFD. A significant increase in DOACs procurement in
NWFD hospitals in 2018 requires further investigation,
in particular an increase of 37.912 million DDD, with
the Arkhangelsk region accounting for 36.132 million
DDD (an increase by 95.307% (95% Cl=95.3;95.313)),
warrants attention. It is this region that explain the initial
peak in the purchase growth in the fall of 2018 (Fig. 1).
With the population of the Arkhangelsk Region as
of January 1, 2018, was 1 049 080, which represents
only 7.525% (95% CI=7.511; 7.538) of the population,
the detection of a statistically significant deviation
from the expected proportional value of the volume
of purchases (p <0.0001 test of one proportion) can be
stated. The reason for this can be partially explained
by the activity of clinical pharmacology services in the
region and the peculiarities of the implementation
of the anticoagulant therapy monitoring programme,
which was introduced into practice in Arkhangelsk
Region earlier than in other regions (since 2007) [8, 21].

The lowest rates of DOACs consumption in hospitals,
based on the results of the announced tenders, were
observed in the Volga FD, which, despite positive
growth dynamics, failed to reach the national averages
throughout the observation period. In the North
Caucasus FD and Southern FD, the median consumption
values were below the national average throughout the
observation period, except for 2017 and 2018 for the
Southern FD and 2020 for the North Caucasus FD.
Figure 2 presents detailed information on DOACs
consumption in the FDs.

The detailed dynamics of the individual DOACs
consumption by regions of the Federal District is
presented in Tables 1-8. To distinguish regions with
high and low consumption levels of each of the studied
drugs in the context of a single year. The consumption
values of less than 1 DDDTID (group 1, a low
consumption) and more than 10 DDDTID (group 3, a high
consumption were analyzed. The consumption values
ranging from 1 to 10 DDDTID constituted group 2.

The present analysis shows that a high consumption
value of rivaroxaban was not achieved in any region in
2017, 2019, 2020, or 2022. In 2018, only the Arkhangelsk
Region (31.38 DDDTID) reached this level, as the Nenets
Autonomous District (10.22 DDDTID) did in 2021.

For dabigatran, the consumption above 10 DDD
per 1000 population per day was found only in the
Arkhangelsk Region in 2018 (31.57 DDDTID).
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Table 1 — DDDTID values of rivaroxaban (R), apixaban (A), and dabigatran (D) for the regions
of the Far Eastern Federal District for the period of 2017-2022

Period 2017 2018 2019 2020 2021 2022

Federal Subjects R D A R D A R D A R D A R D A R D A

Amur Region 0.02 0.01 0.00 0.05 0.02 0.00 0.23 0.08 0.00 0.91 0.53 2.07 1.89 0.89 1.84 0.83 0.37 1.19
Republic of Buryatia 0.03 0.08 0.00 0.03 0.06 0.01 0.07 0.07 0.05 0.58 0.48 2.42 1.78 0.75 10.76 0.56 0.51 0.79
Jewish Autonomous District 0.00 0.00 0.00 0.01 0.00 0.00 0.04 0.00 0.00 0.49 0.00 0.00 0.92 0.25 7.16 2.13 0.17 2.46
Zabaikalsky Territory 0.09 0.02 0.00 0.14 0.02 0.00 0.55 0.08 0.00 1.68 0.07 0.68 1.36 0.07 0.72 2.06 0.10 1.87
Kamchatka Territory 0.06 0.29 0.01 0.22 0.54 0.01 0.42 0.53 0.03 0.93 1.04 1.09 2.34 1.97 4.82 1.46 1.13 4.33
Magadan Region 0.34 0.00 0.00 0.43 0.21 0.00 0.62 0.16 0.00 0.89 0.27 2.10 1.74 1.37 7.14 1.11 0.34 5.62
Primorsky Territory 0.03 0.03 0.01 0.12 0.03 0.01 0.18 0.02 0.06 0.37 0.25 1.09 0.98 0.14 4.52 1.02 0.26 1.96
Republic of Sakha (Yakutia) 0.23 0.01 0.00 0.24 0.03 0.01 0.50 0.05 0.03 0.73 0.15 0.56 1.09 0.45 5.25 1.68 0.16 2.67
Sakhalin Region 0.38 0.14 0.00 0.53 0.08 0.06 1.06 0.15 0.00 3.66 0.62 2.24 4.87 1.72 3.31 3.11 0.65 2.76
Khabarovsk Territory 0.07 0.01 0.08 0.09 0.02 0.02 0.07 0.01 0.03 0.65 0.03 0.86 1.55 0.06 5.39 1.03 0.02 3.29
Chukotka Autonomous District  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.27 0.30 1.10 0.67 0.38 5.26 1.87 1.83 18.91

Note: fill cell — DDDTID score <1; fill cell - DDDTID >10.

Table 2 — DDDTID values of rivaroxaban (R), apixaban (A) and dabigatran (D) for the regions

of the Volga Federal District for the period of 2017-2022

Period 2017 2018 2019 2020 2021 2022
Federal Subjects R D A R D A R D A R D A R D A R D A
Republic of Bashkortostan 0.09 0.03 0.02 0.06 0.02 0.02 0.54 0.06 0.25 0.62 1.05 0.92 0.50 0.08 2.28 0.80 0.16 1.03
Kirov Region 0.14 0.04 0.00 0.23 0.02 0.00 0.33 0.15 0.00 1.21 0.50 1.83 2.57 0.52 10.25 0.90 0.26 1.97
Mari El Republic 0.62 0.01 0.00 0.67 0.04 0.06 0.04 0.04 0.00 0.91 0.36 0.86 1.54 0.38 3.53 0.82 0.24 1.82
Republic of Mordovia 0.02 0.00 0.00 0.03 0.00 0.00 0.10 0.01 0.00 0.60 0.15 1.36 1.950.53 9.88 1.24 0.41 3.99
Nizhny Novgorod Region  0.39 0.22 0.01 0.48 0.28 0.02 0.41 0.15 0.01 2.32 0.73 1.60 3.63 0.53 1.33 4.13 1.15 0.54
Orenburg Region 0.10 0.05 0.00 0.17 0.01 0.00 0.75 0.50 1.09 1.68 0.89 2.44 1.20 0.22 11.59 0.73 0.00 0.81
Penza Region 0.08 0.09 0.00 0.09 0.05 0.00 0.16 0.09 0.00 0.93 0.70 0.89 1.52 0.88 1.21 1.35 0.93 0.54
Perm Territory 0.08 0.01 0.01 0.10 0.06 0.05 0.10 0.03 0.02 1.43 0.52 1.47 2.04 0.13 8.57 2.12 0.26 6.87
Samara Region 0.04 0.02 0.00 0.06 0.01 0.00 0.06 0.02 0.01 1.27 0.29 2.42 1.151.59 294 1.62 0.56 4.14
Saratov Region 0.04 0.03 0.01 0.05 0.06 0.02 0.09 0.03 0.00 1.05 0.73 0.91 1.47 0.55 0.48 1.59 0.22 1.03
Republic of Tatarstan 0.08 0.01 0.02 0.13 0.02 0.04 0.20 0.03 0.09 0.54 0.56 1.72 1.09 0.12 3.42 1.19 0.19 0.20
Udmurt Republic 0.02 0.02 0.02 0.03 0.04 0.03 0.01 0.02 0.00 0.61 1.20 1.11 0.95 0.62 4.38 0.57 0.07 1.61
Ulyanovsk Region 0.01 0.00 0.00 0.02 0.00 0.03 0.04 0.01 0.09 0.37 0.25 1.19 1.02 0.53 4.89 0.38 0.08 4.22
Eﬂﬁxgzﬂigewb"c_ 0.20 0.04 0.00 0.26 0.00 0.00 0.06 0.01 0.6 093 030 1.54 1.40 0.37 3.99 146 0.9 1.53
Note: fill cell — DDDTID score <1; fill cell— DDDTID >10.

Table 3 — DDDTID values of rivaroxaban (R), apixaban (A) and dabigatran (D)
for the regions of the Northwestern Federal District and Saint-Petersburg for the period of 2017-2022

Period 2017 2018 2019 2020 2021 2022
Federal Subjects R D A R D A R D A R D A R D A R D A
Arkhangelsk Region 0.15 0.02 0.04 31.38 31.57 31.41 0.24 0.02 0.13 0.53 0.08 1.89 2.10 0.01 3.29 0.33 0.05 1.75
Vologda Region 0.02 0.01 0.00 0.26 0.01 0.01 0.04 0.00 0.00 0.37 0.11 0.91 1.77 0.03 7.33 0.61 0.01 1.01
Kaliningrad Region 0.05 0.03 0.00 0.10 0.02 0.01 0.26 0.03 0.07 0.61 0.32 0.63 1.72 0.02 2.15 1.64 0.26 0.53
Republic of Karelia 0.35 0.06 0.02 0.48 0.02 0.07 1.33 0.14 0.23 3.64 0.60 2.06 5.80 0.66 8.44 5.20 0.51 1.92
Komi Republic 0.43 0.13 0.11 0.61 0.22 0.00 1.31 0.22 0.27 3.98 0.59 2.38 5.95 0.33 9.22 3.34 2.24 475
Leningrad Region 0.00 0.01 0.00 0.02 0.01 0.00 0.03 0.03 0.00 0.01 0.02 0.01 0.27 0.15 0.28 0.11 0.00 0.08
Murmansk Region 0.06 0.12 0.05 0.07 0.03 0.15 0.15 0.05 0.21 0.51 0.39 1.94 1.25 0.01 5.77 0.71 0.19 2.77
Nenets Autonomous District  3.31 0.02 0.00 2.69 3.04 0.00 7.25 0.74 0.01 7.90 0.98 0.18 10.22 1.06 1.31 2.14 0.10 0.03
Novgorod Region 0.03 0.00 0.00 0.28 0.02 0.00 0.66 0.00 0.00 1.54 0.24 1.01 2.50 0.20 2.50 2.18 0.00 1.78
Pskov Region 0.40 0.04 0.00 0.70 0.09 0.08 1.38 0.08 0.27 2.52 0.29 3.09 4.00 0.35 10.07 2.49 0.22 5.36
Saint-Petersburg 0.32 0.03 0.02 0.33 0.03 0.04 0.64 0.22 0.10 1.16 0.60 1.79 2.49 0.40 8.23 1.71 0.44 5.73
Note: fill cell — DDDTID score <1; fill cell— DDDTID >10.
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Table 4 — DDDTID values of rivaroxaban (R), apixaban (A), and dabigatran (D)
for the regions of the North Caucasus Federal District for the period of 2017-2022

Period

2017 2018 2019 2020 2021 2022

Federal Subjects

R b AR DAIR D AWIR D AR D A R D A

Republic of Dagestan

0.00 0.00 0.00 0.01 0.01 0.00 0.01 0.02 0.00 0.32 0.20 0.75 0.68 0.09 1.59 0.22 0.05 0.29

Republic of Ingushetia

0.02 0.19 0.00 0.10 0.01 0.00 0.12 0.02 0.00 4.30 0.04 0.06 0.81 0.10 1.05 0.74 0.01 0.49

Kabardino-Balkarian Republic

0.02 0.09 0.01 0.36 0.12 0.10 0.58 1.45 0.04 0.55 0.26 0.85 0.43 0.28 5.39 0.33 0.04 0.19

Karachay-Cherkess Republic

0.01 0.00 0.00 0.02 0.04 0.00 0.03 0.02 0.00 3.75 0.29 1.51 0.88 0.09 3.74 0.17 0.05 2.76

Republic of North Ossetia—Alania

0.03 0.02 0.00 0.09 0.01 0.01 0.12 0.03 0.00 1.47 0.39 2.31 1.87 0.46 5.23 0.50 0.11 1.58

Stavropol Territory

0.22 0.02 0.00 0.08 0.01 0.01 0.17 0.41 0.05 1.50 0.91 1.04 2.70 0.39 4.49 1.86 0.29 3.67

Chechen Republic

0.00 0.01 0.00 0.00 0.01 0.00 0.11 0.03 0.01 0.54 0.04 0.31 0.16 0.06 0.26 0.10 0.09 0.18

Note: [ fill cell - DDDTID score <1.

Table 5 — DDDTID values for rivaroxaban (R), apixaban (A) and dabigatran (D)
for the regions of the Siberian Federal District for the period of 2017-2022

Period 2017 2018 2019 2020 2021 2022
Federal Subjects R D A R D A R D A R D A R D A R D A
Altai Republic 0.04 0.01 0.00 0.54 0.04 0.16 0.39 0.00 0.21 0.77 0.18 0.60 1.75 0.04 6.82 1.88 0.26 1.75
Altai Territory 0.06 0.03 0.06 0.33 0.05 0.01 0.28 0.12 0.09 1.26 0.38 1.36 2.47 0.77 489 1.14 0.46 1.73
Irkutsk Region 0.23 0.03 0.02 0.03 0.02 0.04 0.03 0.03 0.25 0.64 0.13 1.97 1.65 0.40 493 135 0.13 3.23
Kemerovo Region 0.01 0.03 0.01 0.04 0.06 0.01 0.14 0.04 0.02 1.68 0.60 1.82 2.20 0.45 4.09 2.31 0.74 3.08
Krasnoyarsk Territory 0.04 0.03 0.00 0.08 0.02 0.01 0.36 0.25 0.40 298 1.14 7.11 3.80 0.21 13.27 6.12 0.53 7.22
Novosibirsk Region 0.13 0.12 0.07 0.25 0.20 0.27 0.36 0.30 0.32 1.08 0.40 2.67 1.00 0.23 4.83 1.27 0.41 3.26
Omsk Region 0.14 0.27 0.01 0.02 0.02 0.01 0.04 0.03 0.04 0.29 0.67 2.75 1.20 0.03 7.38 0.57 0.11 0.25
Tomsk Region 0.20 0.31 0.07 0.30 0.14 0.20 0.31 0.06 0.14 0.98 0.22 2.38 1.15 0.15490 1.57 0.18 3.24
Tyva Republic 0.02 0.00 0.00 0.06 0.00 0.00 0.11 0.03 0.08 0.30 0.07 0.77 1.62 0.18 1.74 0.87 0.16 0.34
Republic of Khakassia 0.04 0.04 0.00 0.04 0.05 0.03 0.09 0.16 0.33 0.50 0.52 4.87 0.66 0.09 6.52 0.98 0.30 5.34
Note: [ fill cell - DDDTID score <1; fill cell— DDDTID >10.
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Figure 1 — Dynamics of change in monthly volumes of announced procurement
of DOACs in the Russian Federation (in millions of DDD)
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Table 6 — DDDTID values for rivaroxaban (R), apixaban (A) and dabigatran (D)
for the regions of the Urals Federal District for the period of 2017-2022

Period 2017 2018 2019 2020 2021 2022
Federal Subjects R D AR D A R D A R D A R D A R D A
Kurgan Region 0.14 0.48 0.00 0.22 0.11 0.00 0.35 0.12 0.00 1.08 0.65 1.03 1.80 0.74 9.85 1.65 0.40 0.12
Sverdlovsk Region 0.05 0.04 0.02 0.09 0.04 0.06 0.20 0.05 0.09 1.00 0.34 0.90 1.79 0.11 9.41 1.67 0.39 1.72
Tyumen Region 0.15 0.05 0.01 0.16 0.10 0.02 0.27 0.19 0.38 1.65 0.84 2.06 2.48 0.57 9.42 1.93 0.91 4.93
Khanty-Mansi Autonomous District 0.17 0.01 0.01 0.14 0.03 0.00 0.41 0.01 0.01 1.68 0.39 4.40 1.89 0.14 3.58 1.72 0.21 4.74
Chelyabinsk Region 0.02 0.03 0.01 0.10 0.10 0.02 0.13 0.05 0.12 1.01 0.28 1.95 1.63 0.52 7.66 0.81 0.29 4.56

Yamal-Nenets Autonomous District 0.16 0.46 0.00 0.59 1.58 0.01 0.31 1.62 0.01 1.68 1.63 3.06 2.44 0.81 19.72 1.34 0.95 3.62

Note: fill cell — DDDTID score <1; fill cell - DDDTID >10.

Table 7 — DDDTID values of rivaroxaban (R), apixaban (A) and dabigatran (D)

for the regions of the Central Federal District and the city of Moscow for the period of 2017-2022

Period 2017 2018 2019 2020 2021 2022

Federal Subjects R D A R D A R D A R D A R D A R D A
Belgorod Region 0.02 0.00 0.00 0.02 0.01 0.00 0.03 0.04 0.03 1.45 0.42 3.16 1.58 0.40 12.76 1.16 0.32 6.87
Bryansk Region 0.15 0.16 0.00 0.24 0.02 0.00 0.51 0.04 0.02 1.36 0.53 1.09 3.00 0.42 535 2.42 0.06 5.42
Vladimir Region 0.04 0.01 0.00 0.07 0.01 0.00 0.08 0.01 0.00 0.83 0.43 0.35 1.59 0.51 6.52 1.56 0.03 2.74
Voronezh Region 0.04 0.03 0.00 0.73 157 0.21 0.07 0.06 0.02 1.01 0.35 0.98 1.53 0.44 594 0.57 0.35 0.79
Ivanovo Region 0.08 0.03 0.00 0.23 0.06 0.00 0.24 0.06 0.02 2.72 0.27 1.93 0.50 0.38 15.45 2.33 1.15 7.47
Kaluga Region 0.80 0.00 0.04 0.60 0.02 0.07 1.20 0.05 0.48 2.72 0.68 2.47 3.70 0.29 599 9.57 0.56 33.25
Kostroma Region 0.01 0.00 0.00 0.02 0.08 0.00 0.04 0.10 0.03 0.34 0.55 1.52 0.10 0.15 4.28 0.10 0.08 1.11
Kursk Region 1.56 0.02 0.00 0.18 0.07 0.00 0.16 0.08 0.00 0.40 0.95 0.76 1.68 0.64 2.21 0.77 0.36 2.00
Lipetsk Region 0.06 0.01 0.00 0.04 0.02 0.00 0.06 0.02 0.03 0.90 0.85 2.65 1.13 0.20 7.20 1.83 0.59 1.62
Moscow 0.28 0.16 0.13 0.82 1.06 0.10 2.13 1.22 157 4.04 1.29 3.11 6.00 1.69 10.51 5.95 1.27 6.35
Moscow Region 0.06 0.07 0.00 0.15 0.09 0.03 0.41 0.17 0.09 2.05 0.40 1.30 2.14 0.52 3.60 9.04 1.25 2.98
Orel Region 0.01 0.01 0.00 0.09 0.03 0.08 0.06 0.01 0.01 0.65 0.10 2.05 0.46 0.04 10.68 0.61 0.07 2.22
Ryazan Region 0.05 0.01 0.00 0.08 0.00 0.00 0.13 0.02 0.00 0.61 0.18 0.40 6.09 0.54 2.44 2.09 0.55 3.20
Smolensk Region 0.09 0.00 0.00 0.14 0.00 0.00 0.19 0.01 0.03 0.14 0.00 0.14 0.38 0.01 2.97 0.32 0.07 1.91
Tambov Region 0.08 0.01 0.00 0.22 0.03 0.00 0.20 0.05 0.01 1.19 0.48 1.34 2.49 0.88 5.78 0.84 0.21 1.37
Tver Region 0.17 0.10 0.05 0.20 0.05 0.02 0.74 0.21 0.21 1.46 0.62 1.91 2.40 0.59 6.17 0.90 0.27 0.85
Tula Region 0.85 0.04 0.00 0.07 0.08 0.00 0.45 0.01 0.00 1.19 0.34 1.62 2.09 0.19 1.64 1.42 0.17 2.22
Yaroslavl Region 0.11 0.05 0.01 0.16 0.03 0.05 0.11 0.03 0.11 0.93 0.28 2.17 0.55 0.08 4.88 0.73 0.33 2.20

Note: fill cell — DDDTID score <1; fill cell - DDDTID >10.

Table 8 — DDDTID values for rivaroxaban (R), apixaban (A) and dabigatran (D)

for the regions of the Southern Federal District and the city of Sevastopol for the period of 2017-2022

Period 2017 2018 2019 2020 2021 2022
Federal Subjects R D A R D A R D A R D A R D A R D A
Republic of Adygea 1.53 0.00 0.00 0.11 1.81 0.00 0.29 2.07 0.52 0.34 0.38 1.48 0.66 0.16 2.76 0.80 0.55 4.04
Astrakhan Region 0.12 0.04 0.01 0.11 0.01 0.00 0.66 0.16 0.11 0.81 0.36 1.65 2.35 1.19 4.63 1.65 0.01 1.57
Volgograd Region 0.14 0.02 0.01 0.21 0.30 0.01 0.11 0.03 0.01 1.32 0.10 14.91 1.43 0.02 4.95 2.36 0.10 0.81
Republic of Kalmykia 0.10 0.03 0.00 0.10 0.00 0.00 0.26 0.02 0.00 1.09 0.03 1.13 2.06 0.20 1.23 1.52 0.03 0.25
Krasnodar Territory 0.07 0.03 0.00 0.07 0.04 0.02 0.07 0.04 0.03 0.62 0.32 2.08 0.65 0.44 3.00 0.83 0.23 0.93
Republic of Crimea 0.40 0.12 0.00 0.16 0.01 0.00 0.22 0.00 0.00 2.06 0.16 0.14 1.01 0.19 2.40 1.61 0.10 0.73
Rostov Region 0.06 0.07 0.00 0.22 0.06 0.01 0.12 0.04 0.03 0.95 0.66 0.75 1.24 0.44 6.46 1.37 0.38 1.75
Sevastopol 0.50 0.00 0.00 1.14 0.01 0.00 3.44 0.03 0.00 4.77 0.48 0.42 3.82 0.19 2.12 5.53 0.02 0.16
Note: fill cell — DDDTID score <1; fill cell - DDDTID >10.
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Figure 2 — DOACs consumption in federal districts of the Russian Federation in 2017-2022 (Me DDDTID)
Note: FD — federal district.

Group 3 includes the following regions for apixaban:
Arkhangelsk Region in 2018 (31.41 DDDTID), Volgograd
Region in 2020 (14.91 DDDTID), Republic of Buryatia
(10.76 DDDTID), Kirov Region (10.25 DDDTID), Orenburg
Oblast (11.59 DDDTID), Pskov Oblast (10. 07 DDDTID),
Krasnoyarsk Territory (13.27 DDDTID), Yamalo-Nenets
Autonomous District (19.72 DDDTID), Belgorod Region
(12.76 DDDTID), Ivanovo Region (15.45 DDDTID), Orel
Region (10.68 DDDTID), and the federal city of Moscow
(10.51 DDDTID). In 2022, only Kaluga Region (33.25
DDTID) and Chukotka Autonomous District (18.91
DDTID) were in this group. The changes in the apixaban
consumption can be explained by the announcement
of the COVID-19 pandemic and the inclusion of the DOAC
in the Temporary Methodological Recommendations for
Prevention, Diagnosis and Treatment of New Coronavirus
Infection (COVID-19)° of the Ministry of Health of the
Russian Federation in 2020.

The national average consumption of all DOACs
expressed in DDDTID was 0.132 (0.057; 0.317) in 2017,
0.195 (0.105; 0.404) in 2018; 0.315 (0.146; 0.667) in
2019;in 2020 — 3.0 (2.246; 4.401), 6.998 (5.201; 9.985),
and 3.79 (2.263; 6.133) in 2021 and 2022, respectively.

Since 2018, only one region in the Russian
Federation, Moscow, has exhibited a consistent average
consumption of all DOACs. The reason for this can be
attributed to the intensive work of the Department of
Healthcare of Moscow to standardize and implement
effective anticoagulant therapy in hospital practices,

5 Provisional methodological recommendations. Prevention, diagnosis
and treatment of novel coronavirus infection (COVID-19). 8 ed. Ministry
of Health of the Russian Federation, 2020. Available from: https://
static-0.minzdrav.gov.ru/system/attachments/attaches/000/051/777/
original/030902020_COVID-19_v8.pdf. Russisan
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as well as the high density of federal-level medical
organizations in the region. These organizations provide
medical care not only to residents of the capital, but
also to patients from other parts of the country.

Study limitations

The study’s main limitations include the lack
of accounting for outpatient prescribing and the
ambulatory use of DOACs, which may constitute a
significant portion of consumption. Unfortunately, the
data on the pharmacy segment of DOACs sales are not
publicly available and are subject to monitoring and
commercial use by specialized organizations.

At the same time, it is known that in the Russian
Federation the ratio between hospital and pharmacy
(aka outpatient) segment of drug sales is 16 and 84%,
respectively [22]. In addition, it is obvious that the drugs
received by the MO as a result of procurement are
not sold immediately, i.e. at once. It is spent over a
long period of time, as patients are admitted to the
hospital. At the same time, it is possible that a drug
purchased during one period (a calendar year, for
example) will be used in the next time period, as far as
the shelf life of the purchased drug allows.

The genetic features related to the DOACs
pharmacotherapy should be also considered.
According to the Russian multi-ethnic studies, doses
of anticoagulants, in particular dabigatran, can vary
significantly depending on the patient’s ethnicity [23].
Therefore, analyzing the DDDTID consumption
without considering the patient’s ethnic group, especially
in the North Caucasus, Siberian, Ural, Southern, and
Far Eastern Federal Districts, may not accurately reflect
the actual consumption of DOACs [20, 23-25].

Volume XI, Issue 6, 2023



Hay4HO-npakTu4eckuin xypHan

OPUTUHAJIbHAA CTATbA

(DAPMAU'MH n DOI: 10.19163/2307-9266-2023-11-6-461-470
OAPMAKOJIOIMA

CONCLUSION highest consumption rate in 2021. The consumption

The data on DOACs procurement by inpatients
in the Russian Federation considered in this study,
can be used to analyze the consumption of these
drugs at both regional and national levels. The study
revealed a consistent increase in DOACs consumption
in the Russian Federation from 2017 to 2022, with the

of rivaroxaban, apixaban, and dabigatran varies across
different regions of the country. Although from 2017-
2019, it was generally low in most regions of the Russian
Federation, from 2020-2022, the consumption of
rivaroxaban and apixaban (but not dabigatran) increased
to 1 or more DDDTIDs in most regions of the country.
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