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Abstract

Arterial hypertension is one of the most common chronic diseases. Regular blood pressure control to reach the target level is considered as
the main way to reduce the risk of developing cardiovascular complications. Therapeutic classes, which are used as first-line drugs include
calcium channel blockers (CCB), B-blockers, diuretics, angiotensin II receptor blockers (ARBs), and angiotensin-converting enzyme (ACE)
inhibitors. The aim of the study is to analyze the intra-group preferences of the patients of the Far Eastern Federal District (FSD) when
purchasing the five main classes of antihypertensive drugs. Materials and methods: DDD-analysis (162 pharmacy organizations), marketing
analysis (share of realization), and statistical analysis (criteria of Kruskal-Wallis, and Spearman) were carried out. Results: The most acquired
antihypertensive drugs in the therapeutic class of B-blockers is bisoprolol; among CCB is amlodipine; among the group of diuretics is
indapamide; in the ARBs class are losartan and valsartan; and among the ACE inhibitors are enalapril and lisinopril. There are no statistically
reliable differences in the structure of the purchase of drugs between the subjects of the FSD. Conclusion: The obtained data prove the unity
of the approaches in carrying out drug therapy of arterial hypertension in ten subjects of FSD, and accordingly the full introduction of the
guideline into functioning regional health systems. Scientific contribution: Research planning, DDD analysis, marketing analysis, statistical
analysis, interpretation and generalization of the obtained data were carried out by the authors. Field of application: The results of this study
can be used to assess the compliance of medical care with the current standards, as well as to plan the procurement of antihypertensive drugs
for state and municipal needs to optimize the assortment matrix in pharmacy organizations. Future research may conduct a comparative
analysis of the structure of antihypertensive drugs acquisition by patients of densely populated western and central regions with the subjects
of the FSD.
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INTRODUCTION The main tool for the treatment of AH is the regular use of
drugs. Most current guidelines identify five main
pharmacological groups as starting therapy agents:
Angiotensin-converting enzyme (ACE) inhibitors (ACE
inhibitors), angiotensin II receptor blockers (ARBs), calcium

Arterial hypertension (AH) is one of the most common
cardiological diseases among the population of the Russian
Federation. In general, the regions of the Far Eastern Federal
District (FSD) are characterized by higher rates of morbidity
than the average in the Russian Federation per 100,000
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channel blockers (CCB), diuretics, and B-blockers [1-161, The
use of drugs is possible in the form of monocomponent
preparations and fixed-doses combinations 711, However,
based on a patient’s state of health and individual
characteristics, the physician primarily carries out the
selection of a specific therapy regimen 12024,

The full implementation of guidelines in the currently
functioning health care system in a particular constituent
region of the Russian Federation can be significantly
influenced not only by the level of morbidity, but also by the
preferences of specialists, as well as by the range of drugs
presented on the pharmaceutical market. Therefore, the
purpose of this study is to compare the intra-group
preferences of the patients of the Far Eastern Federal District
when acquisition of antihypertensive drugs. It is in fact aimed
at pharmacoepidemiological analysis of the acquisition of
five main therapeutic classes of antihypertensive drugs
(AHD) (CCB, B-blockers, ARBs, diuretics, ACE inhibitors)
in 10 regions of FSD. Statistical analysis of the equality of
distribution of indicators of realization of international
nonproprietary names (INN) of AHD in the regions of FSD
was carried out.

MATERIALS AND METHODS

Data of 2018 concerning the sale of antihypertensive drugs in
pharmacy organizations were used for the analysis (n = 162)
in Kamchatsky Krai (KK) (n = 6), Magadan region (MR) (n
= 2), Khabarovsky Krai (KHK) (n = 66), Sakhalin region
(SR) (n =24), Primorsky Krai (PC) (n =32), Republic of Saha
(Yakutia) (RS) (n=11), Jewish Autonomous region (JAR) (n
=3), Amur region (AR) (n = 10), Republic of Buryatia (RB)
(n = 3), and Zabaykalsky Krai (ZK) (n = 5). Based on the
obtained data, a general sales database in natural equivalent
(by number of packages) was created using Microsoft Office
Excel 2015. The injection medicines, medicines which are on
the piece account (clonidine) and also medicines used for
medicaments therapy of pulmonary hypertension were
excluded from the list (bosentan, macitentanum, riociguat,
etc.). The next step was to calculate the total sales of the
defined daily doses (DDD) of all international nonproprietary
names (INN), based on the data available on the World Health
Organization website *!. The proportion of each drug in the
overall realization structure was then calculated. Data
Analysis and Subtotals were used. Statistical analysis of the
data was performed using IBM SPSS Statistics 25 software
(Russian-language version) using the non-parametric
Kruskel-Wallis criteria, as well as the Spearman correlation
coefficient and factor analysis. The null hypothesis about
median equality was rejected at p < 0.05. The correlation was
considered significant at p < 0.05.

ResuLTs AND Discussion

The structure of the patients' acquisition of drugs in the
therapeutic class of CCB is shown in Figure 2. The leader of
the group in 2018 was INN amlodipine. Minimum sales
indicators (9%) were observed in the Magadan region, which
can be explained by the increase in patients’ demand for

diltiazem, as well as in the Khabarovsk region, probably due
to the redistribution of preferences towards the relatively
recently registered (2016) lercanidipine. The maximum
indicators of amlodipine acquisition in 2018 were observed
in the Republic of Saha (Yakutia). More than 90% of the
implemented DDD in the given therapeutic group was from
this INN. The second most frequent acquisition of INN
patients was nifedipine, the share of its sales in most studied
regions varies within 1%. The results obtained correspond to
modern standards and recommendations on drug therapy of
AH. The use of the drug once a day may be one of the factors
for increasing patients’ compliance.

The acquisition structure of B-blocers in the regions of FSD
is shown in Figure 3. The leader of the therapeutic group in
2018 was bisoprolol. Minimum acquisition indicators (6%)
were observed in Magadan region, Sakhalin region, Amur
region and Zabaykalsky Krai, which can be explained by
more frequent acquisition of sotalol - a drug with high anti-
arrhythmic activity. The low demand of patients for atenolol
and propranolol can be explained by the low selectivity of the
preparations and, accordingly, the high risk of developing
side effects. Minor sales of nebivolol seem to be due to the
high cost of most trading names (more than 200 Rubles- 7.7
USD). The maximum sales indicators of metoprolol (3%)
were observed in Sakhalin region and the Republic of Saha
(Yakutia), the shares of realization of this INN did not vary
significantly among the subjects of the FSD. High demand
for bisoprolol can be explained by convenience of application
1 once a day and abundance of trade names in all price
segments (from 85 Rubles- 1.3 USD).

The structure of drug sales in the therapeutic class of
angiotensin II receptor blockers is shown in Figure 4. The
leader of the group in all subjects except the Jewish
autonomous region, was lozartan. The maximum indicators
of acquisition in 2018 were 10.6% in Kamchatksky Krai and
10.7% in Magadan region. Valsartan was another
representative of this group, most frequently purchased by
patients of FSD. The maximum shares of sales were observed
in JAR 7.9%, due to intra-group redistribution of preferences
and low indicators of losartan. The demand for other INH in
the angiotensin II receptor blocker group was insignificant
(less than 2.5%). The largest indicators of sales of drugs were
azilsartan (up to 1.4% in the Republic of Saha (Yakutia)) and
telmisartan (up to 2% in the Zabaykalsky Krai). The high
frequency of use of drugs of this therapeutic class can be
explained by selectivity of active substances and low risk of
developing dry cough in regular use.

The structure of diuretics acquisition is shown in Figure 5.
The leader of sales in all subjects of the FSD was indapamide.
The data obtained can be explained by the presence of
additional vasodilator action. The largest shares of
acquisition were observed in Magadan region (13.7%), and
the minimum indicators (6.45%) in the Republic of Saha
(Yakutia). High demand for loop diuretic furosemide was
observed in Sakhalin region (2.9%), Magadan region (2.3%),
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despite strong diuretic effect and high risk of development of
side reactions and disorders of electrolytic composition of
blood plasma, as well as presence of torasemide on the
pharmaceutical market. Acquisition rates of other
representatives (hydrochlorothiazide, and eplerenone) were
low (1-3%), which may be due to the expansion of the range
of fixed-doses combinations in the pharmaceutical market of
FSD.

The implementation structure of ACE inhibitors is shown in
Figure 6. A wide range of trade names in all price categories
(from 10 Rubles- 0.15 USD), possibility of use in the most
common combined pathologies (chronic heart failure, and
diabetes mellitus), cause the demand of this therapeutic class
among patients. The average value of the share of sales in the
subjects of FSD is 29.18%. A special feature of the group is
the dependence of the leader on a specific region. INN had
the largest indicators of implementation in 2018 which
include enalapril, lisinopril, and perindopril. Lisinopril was a
leader in Kamchatsky Krai (15.2%), Magadan region (19%),
Republic of Saha (Yakutia) (12.6%), Amur region (10%),
Republic of Buryatia (8.7%) and Zabaykalsky Krai (6.2%).
The high demand for this drug can also be explained by the
convenience of use 1 once a day and the lack of activation in
the liver. Enalapril was the leader in the number of DDD
acquired in Khabarovsky Krai (11.5%), Sakhalin region
(14%), Primorsky territory (11.1%), Jewish Autonomous
region (10.8%) - the most densely populated subjects of FSD,
which is probably due to the price availability of trade names.
The largest sales figures of the INN perindopril were
observed in the Jewish autonomous region (7.1%), and the
lowest in the Republic of Buryatia (3.2%). The lyophilic drug
captopril was in a considerable demand. The maximum
indicators were in the Amur region (4.6%), and the minimum
in the Republic of Buryatia (1.86%); while, this drug does not
require activation in the liver. Moreover, INN is mainly used
not for basic therapy, but for prevention of blood pressure rise
and hypertension crisis.

For comparative study of the structure of drug acquisition in
different therapeutic classes in all regions, statistical analysis
was carried out in the next stage. The null hypothesis was that
the equality of distributions in the ten independent selection
is comparable. There were no differences in the distribution
of patient preferences in the acquisition of antihypertensive
drugs (p =0.993) considering the Kruskal-Wallis criteria at
the level of significance of 0.05. Similar results were obtained
using factor analysis (correlation was -0.009 at p (one-side) =
0.435). When calculating Spearman’s rank correlation
coefficient, the totals were comparable (rs -0.01 0.0040.011;
p = 0.935). Based on the obtained data, it can be concluded
that the distribution of the structure of acquisition of
antihypertensive drugs is similar and there is no significant
impact of regional preferences of specialists and patients on
the demand in the regions of FSD. There were no differences
in the distribution of patient preferences in the acquisition of
antihypertensive drugs (p = 0.993) (the Kruskal-Wallis
criteria at the 0.05 level of significance). Similar results were

obtained by factor analysis (correlation was -0.009 at p (one-
side) = 0.435). When calculating spearman's rank correlation
coefficient, the totals were comparable (rs -0.01 0.0040.011;
p = 0.935). Based on the obtained data, it can be concluded
that the distribution of structure of acquisition of
antihypertensive drugs is similar and there is no significant
impact of regional preferences of specialists and patients on
the demand for in the regions of FSD.

CoNcLUSION

Based on the data of the study, it can be concluded that the
most acquired antihypertensive drugs in ten regions of FSD
are amlodipine, bisoprolol, losartan, valsartan, indapamide,
lisinopril and enalapril. Differences in intra-group
preferences in the regions are not statistically significant,
which proves the unity of approaches to drug therapy in the
territory of the largest federal district of Russia. One of the
practical application of the results of this study can be in
detection of compliance of existing recommendations with
actual clinical practice and uniformity of its implementation
for the most geographically distant regions. The proposed
technique can be used for pharmacoepidemiological research
not only for FSD, but also for all subjects of the Russian
Federation, and the obtained results, in turn, can become
predictors of patients’ compliance to therapy prescribed by
medical specialists.
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Figure 1 - Morbidity of the population of FSD with essential hypertension in 2017
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Figure 2 — The structure of acquisition of calcium channel blockers
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Note: KK - Kamchatsky Krai; MR - Magadan region; KHK - Khabarovsk Krai, SR - Sakhalin region, PK - Primorsky Krai,
RS - Republic of Saha (Yakutia); JAR - Jewish autonomic region; AR — Amur region, RB - Republic of Buryatia, ZK-
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Figure 3 — The structure of acquisition of B-blockers
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Figure 4 — The structure of acquisition of angiotensin Il receptor blockers
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Figure 5 — The structure of acquisition of diuretics
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Figure 6 — The structure of acquisition of angiotensin-converting enzyme inhibitors
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