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USE IN OUTPATIENT PRACTICE

The study of the consumption of antimicrobial drugs (AMD) is an important component of comprehen-
sive programs for infection control and antibiotic resistance prevention. The information on the consump-
tion of AMD reflects the implementation of standards of medical care, as well as the opinion of the popula-
tion and pharmaceutical professionals on the problems of prevention and treatment of infectious diseases.

Aim. To assess the regional consumption market of AMD for systemic use in the outpatient practice of
the Republic of Tajikistan.

Materials and methods. The ATC classification recommended by the WHO and the Defined Daily dos-
es system were used to quantify the AMD consumption. The number of DDDs of AMD used was expressed
as the number of DDD per 1.000 inhabitants a day (DID).

Results. The study of the retail segment of the market for antibacterial drugs revealed an increase in
the consumption of the most significant groups of AMD: (3-lactam antibiotics and fluoroquinolones both quan-
titatively and in monetary terms. Among medicines by international non-proprietary names ciprofloxacin
is the most consumed drug in all periods studied. There is an increase in the consumption of tetracycline
hydrochloride, azithromycin, ofloxacin, erythromycin. The consumption of chloramphenicol, pipemidic acid
and pefloxacin decreased.

Conclusions. The analysis of the retail segment of the market of antibacterial drugs in Dushanbe in
2014-2016 has revealed an increase in the consumption of $-lactam antibiotics and fluoroquinolones. In
the retail turnover of the region AMD, which are not recommended for widespread use in outpatient set-
tings, are also widely represented.
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JI. B. CABUEHKOBA, M. H. CAifi0BA, [I. K. XOMI10B

GAPMAKOENIAEMIOJJIOTTYHUM AHAJII3 BUKOPUCTAHHSI AHTUMIKPOBHHUX JIIKAPCbKHUX
3ACOBIB /11 CACTEMHOTI'O 3ACTOCYBAHHSI B AMBY/IATOPHIN MPAKTHIII

JlocnipkeHHS CIOXKUBAHHS aHTUMIKPOOHUX JIIKapChbKUX 3ac06iB (JI3) € BaXKJIMBUM KOMIIOHEHTOM KOMII-
JIEKCHUX NPOTrpaM 3 KOHTPOJIIO 32 iHdeKNissMU i npodiylakTUKK aHTHOI0THUKOpe3UCcTeHTHOCTI. BizoMocri
PO CIIO’KMBAHHA aHTUMIKpoOHUX JI3 Bifo6pakaroTh BUKOHAHHS CTaHZAPTIB MeAUYHOI JOIIOMOTH, € Bif-
OUTKOM JIyMKH HacesieHHs i papMaleBTUYHUX NPALiBHUKIB 1[0/10 MP06IeM NPOoDiJIaKTHKHY i JIIKYBaHHSA
iHdeKIiHHNX 3aXBOPIOBaHb.

MerTa: oniHKa perioHaJbHOI0 PUHKY CHOXKMBAHHS aHTUMIKpOOHUX JI3 /151 CHCTEMHOT0 3aCTOCYBaH-
Hsl B aMOy/aTOpHil npakTuli Pecry6busiku TagkuKUCTaH.

Marepianu Ta MmeToau. /st KiJIbKiCHOT0 ONUCY CIIOXKMBAaHHS aHTUMIKpOGHUX JI3 BUKOPHUCTOBYBaJsIacs
pexoMenzoBana BOO3 ATC ksacudikariisi i cucteMa «yMoBHUX 1060Bux f03» (Defined Daily Doses (DDD).
Kinbkicte DDD BukopucTaHux aHTUMiKpo6HUX JI3 Bupaxkanacs y Burszi kisiekocti DDD Ha 1000 xkuTe-
JiiB Ha Jienb (DID).

Pe3ynbraTH gocaigxeHHA. [locnipKeHHs po3/ipiGHOro cerMeHTa PUHKY aHTH6aKTepiaabHUX J13 BU-
SIBUJIO 3POCTaHHSA CIIOXKUBAHHSA 32 06CATaMy, SIK Y KiJIbKiCHOMY, Tak i rpollIOBOMY BUpa)KeHHi, 3-JakTaMHUX
aHTUG6i0THKIB Ta pTOpXiHOMOHIB. Cepen JikapCbKUX 3aC00iB 32 MXKHAPOAHO HENATEHTOBAHOIO HA3BOIO
B yci focti/pKyBaHi cTpoKu Hal6ibLI cioxkuBaHUM JI3 € nunpodsiokcanuH. BiaMidaeTocs 36inbienHs cro-
>KMBaHHs TeTPALUKJIIHY TIpOoXJI0pUAY, a3UTPOMILUHY, 0)JIOKCALIUHY, EPUTPOMILIUHY. 3HU3UJIOCH CIIOXKHU-
BaHH# XJ0paMdeHiKo.Ty, mineMiJUHOBOI KHCJIOTH Ta MepI0KCALIHY.

BuCHOBKHU. AHasi3 po3pi6HOro cerMeHTa puHKY aHTHOaKTepianbHuX JI3 y M. [lymnan6e B 2014-2016
Pp. BUSIBUB 3pOCTAHHS CIOKUBAaHHS 3-J1aKTaMHUX aHTUGI0TUKIB Ta TOPXiHOJIOHIB. Y po3api6bHOMY TOBa-
poo06iry perioHy Takox IIHPOKO NMPeJCTAaBJIeHO aHTUMIKPOG6Hi JI3, 1110 He peKoOMeH0BaHi JiJis LIUPOKOTO
3aCTOCYBaHHSA B aM6y/IaTOPHO-MOJIK/IIHIYHUX YMOBaX.

Katouoei cnoea: bapmakoeniieMioIoriYHUM aHai3; aHTUGAKTepiaibHi JiKapchki 3aco6u; aMmbyiaTop-
Ha MpPaKTHKa.

CoyianvHa meduyuHa i papmayisi: icmopis, cyyacHicms ma nepcnekmugu po3eumky
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JI. B. CABYUEHKOBA, M. H. CAHU10BA, /I. K. XOMU10B

OAPMAKO3MUAEMUOJIOTUYECKHI AHAJIU3 UCIO/Ib30BAHUS AHTUMHUKPOBHBIX
JIEKAPCTBEHHBIX CPE/ICTB /IJIs1 CACTEMHOI'O MIPUMEHEHUS B AMBY/IATOPHOM
MMPAKTHKE

HccnenoBanue notTpebeHUss aHTUMUKPOGHBIX npenapatoB (AMII) siBisieTCs BaXKHBIM KOMIIOHEH-
TOM KOMIIJIEKCHBIX TPOTPAMM 110 KOHTPOJIIO 32 UHPEKUHUAMHU U TPOPHUIaKTHKE aHTUOMOTUKOPE3UCTEHT-
HocTU. CBefleHust o0 noTpebseHuu AMII oTpakaloT BbINOJIHEHUE CTaHJAPTOB MeAULUHCKON OMO1LY,
ABJIAIOTCS OTPa’KEHUEM MHEHUS HaceJleHUs U papMaleBTHYeCKUX paGOTHHUKOB 0 ITpo6sieMax npoduiak-
THUKHU U JleyeHUs] ”HPEKIIMOHHBIX 3a60/1eBaHUH.

Ilesb: olleHKa pervoHaJbHOIO pblHKa NoTpebieHuss AMII A5 cucTeMHOro npuMeHeHMs B aMbyJia-
TOpPHOM npakTHKe Pecny6imky TaZP>KUKHUCTaH.

MaTepuabl U MeTOABbI. /151 KOJIMYeCTBEHHOr0 onrcaHus notpe6senus AMII ucnosb3oBasack peKoMeH-
nfoBaHHas BO3 ATC-k/1accudukanys U cucTeMa «yCJI0BHbIX CyTOUHBIX J103» (Defined Daily Doses (DDD). Kosnye-
crBo DDD ucnosnb3oBanHbIx AMII BbIpakasioch B Bufie KosirdectBa DDD Ha 1000 »xutesel B iens (DID).

Pe3ysbTaThl UccieJ0BaHus. UcciejoBaHe POSHUYHOTO CeTMeHTa PhIHKA aHTHGAKTepHUaJbHBIX
MpenapaToB BbISIBUJIO POCT NOTPe6IeH s, KaK B KOJIMUeCTBEHHOM, TaK U JIeHeXKHOM BbIpa)keHUH, HanboJiee
3Ha4YMMBIX rpynn AMII: 3-1aKTaMHbIX aHTHOMOTHKOB U pTOPXUHO/IOHOB. Cpe/iu JIeKapCTBEHHBIX CPE/ICTB
[0 MeX/[yHapOAHBIM HellaTeHTOBAaHHBIM Ha3BaHUSM BO BCe HCCIeZyeMble CPOKM HauboJiee moTpebJisie-
MBIM NIpenapaToM siBJsieTcs nunpodokcand. OTMevaeTcs yBeJdeHUe NO0Tpe6IeHUs TeTPpaluK/INHA
TU/POXJIOPH/A, a3UTPOMHUIIMHA, 0JIOKCALMHA, 3pUTpoMuULIMHA. CHU3MIIOCh NTOTpebsieHe xJ10paMdeHH-
KOJIa, TUIIeMHUJI0BOM KUCJIOTHI U edioKcalMHa.

BBIBOABI. AHA/IM3 PO3HUYHOTIO CeTMeHTa PbIHKA aHTHOaKTepHUabHbIX IpenapaToB B I. Jlylian6e
B 2014-2016 rr. BBIABUJI POCT NOTPeGIeHUs B-TaKTaMHbIX aHTUOUOTUKOB U GTOPXUHOJIOHOB. B po3HHY-
HOM TOBapo060OpOTe pernoHa TaKXKe MUPOKO npe/cTaBieHbl AMII, KOTopbie He peKOMeH/I0BaHbI J1Jis LU~

PpOKOro npyuMeHeHHUus B aM6y.)'IaTOpHO-1'lOJ'II/lKJ'II/IHPI‘-leCKl/IX yCa10BUAX.
Kawueswle cnoesa: (bapmalcoarmz[eMuonomqecxnﬁ aHaJIn3; aHTI/I6aKTepI/IaJ'IbeIe JIEKapCTBEHHbIE

CpeACTBa; aMby/aTopHas MPaKTHKA.

Antimicrobial drugs (AMD) are one of the
classes of drugs that are prescribed in clinical
practice most often, and constitute a signifi-
cant part of financial expenses. It is necessary
to emphasize that prescription of AMD for the
treatment of infectious diseases is irrational
in large part from the point of view of indica-
tions for use, dose regimen, etc. However, the
real scale of the problem has not yet been de-
termined since many AMD owing to the pecu-
liarities of the state regulation of this sector of
the regional pharmaceutical market are sold
in the form of OTC drugs [1]. This gives the
possibility of the AMD consumption in vari-
ous variants: self-treatment, their recommen-
dation by pharmacists who, as a rule, do not
have information about the patient’s health,
within the “network marketing” technology
and other forms [2]. At the same time, the use
of AMD is significantly correlated with the level
of antibiotic resistance. Resistant microorga-
nisms lead to a prolonged course of disease,
frequent and longer hospitalization and high-
er mortality, as well as additional costs when
providing medical care not only for a patient
who takes the specific AMD, but also for those
who are only potential users of this class of
drugs [3].

Sales of AMD by pharmacies fully reflects
the availability of medical care for the general

population, the supply of drugs to hospitals
shows the doctor’s competence in prescribing
this class of drugs, as well as public the opin-
ion of AMD in the self-treatment. In this re-
gard, the study of the consumption of AMD in
a particular area is an important component
of comprehensive programs for infection con-
trol and antibiotic resistance prevention.

The aim of the study was to assess the con-
sumption of AMD for systemic use in the out-
patient practice according to their sales at the
regional market of the Republic of Tajikistan.

Materials and methods. As a source of
information on the use of AMD for systemic
use the data of sales in pharmacies working in
Dushanbe, Tajikistan (the wholesale pharma-
ceutical networks “Dusti” and “Dar Dar”) were
taken for the period of 2014-2016. For the quan-
titative description of the AMD consumption the
ATC classification recommended by the WHO
and the Defined Daily doses system (DDD) were
used [4]. The number of DDDs of AMD used
was expressed as the number of DDD per
1,000 inhabitants a day (DID), and the AMD
consumption in the number of packs sold was
also studied. The DDD value for each drug was
taken from the Information Center of the drug
consumption of the WHO [5]. The information
on the population was obtained from the pub-
lications of the State Statistics Committee of
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Fig. 1. The sales volume of major groups of antibacterial drugs in value terms in 2014-2016

the Republic of Tajikistan. The statistical pro-
cessing of the results was performed by the
methods of descriptive statistics using MS Of-
fice Excel 2000 software.

Results and discussion. The overall ana-
lysis of retail sales in Dushanbe showed that
sales of AMD for systemic use compared to
the total sales of all drugs in monetary terms
for the period from 2014 to 2016 increased
significantly from 2.4 to 5.7 % (p < 0.05), re-
spectively. The highest indicators of financial
costs within 2014-2016 fall to the group of
B-lactam antibiotics (approximately 73-77 %
in different years of observation). At the same
time, among B-lactam antibiotics cephalospo-
rins are definitely leading (48-65 % in diffe-
rent years of observation). The share of expen-
diture on macrolides and fluoroquinolones are
comparable in all years studied (Fig. 1).

In the structure of sales in monetary terms
by the international non-proprietary names
(INN) up to 80 % of the market falls on the
first 5 AMD in the rating, moreover, ceftriaxone
is more than 40 %.

The second highest cost is ampicillin with
the percentage of costs ranging from 5.5 % to
14 % during these years. The costs for ciprofloxa-
cin, amoxicillin, cefazolin are within 5 %-8 %.

The dynamics from 2014 to 2016 there was
a significant increase in the consumption of
ampicillin and amoxicillin in monetary terms
by almost 2.5 and 2.0 times - from 5.5 to 14.2 %
and from 3.89 to 8.15 %, respectively. Despite
the fact that the absolute leader in terms of

sales is ceftriaxion, the costs of the consump-
tion of this drug in the dynamics for three years
have a stable tendency to decrease, which may
be due to the use of cheaper drugs. Moreover,
it is possible to determine the cause of this
dynamic only while analyzing and comparing
costs and volumes of the consumption of this
drug. In parallel, there was a decrease in the
consumption of chloramphenicol, pipemidic
acid and josamycin in monetary terms. The other
drugs had a tendency (although insignificant)
to increase the consumption (Tab. 1).

When analyzing the consumption of AMD
for systemic use through the pharmacy net-
work the annual increase in the AMD consump-
tion from 8.43 DID in 2014 to 16.3 DID in 2016
(p<0.05) attracts attention (Fig. 2).

The greatest proportion of the consump-
tion by the population among AMD is in anti-
bacterial drugs from the group of penicillins
and fluoroquinolones. The consumption of peni-
cillins has grown almost 3.1 times for 3 years,
and drugs from this group for the past two
years are the leaders by their consumption.

In many respects this is explained, on the
one hand, by affordability of this group of drugs,
and on the other hand, by a wide range of ac-
tivities and a sufficiently high level of safety
of the latter. The third place in the rating dur-
ing all the years of our study is occupied by
the group of cephalosporin antibiotics, and it
can not be considered substantiated taking
into account the fact that drugs of this group
are drugs of a wide spectrum of action and

CoyianvHa meduyuHa i papmayisi: icmopis, cyyacHicms ma nepcnekmugu po3eumky
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Table 1

THE SALES VOLUME OF THE MAIN AMD
IN VALUE TERMS IN 2014-2016

% to the turnover

The name of AMD of all AMD
2014 | 2015 | 2016
Ceftriaxone 62.217 | 42.509 | 40.693
Ampicillin 5.537 |10.418|14.163
Ciprofloxacin 5.637 | 7.501 | 8.342
Amoxicillin 3.898 | 8.137 | 8.147
Cefazolin 3.165 | 8.692 | 7.459
Amikacin sulfate 6.065 | 5.796 | 5.107
Benzylpenicillin sodium | 2.152 | 2.290 | 2.502
Tetracycline 1.240 | 2.798 | 2.217
Erythromycin 0.594 | 1.634 | 2.115
Levomycetin 4.246 | 4976 | 1.958
Gentamicin sulphate 0.782 | 1.746 | 1.832
Azithromycin 0.563 | 0.711 | 1.362
Ofloxacin 0.446 | 0.313 | 0.935
Lincomycin 0.377 | 0.331 | 0.605
Bicillin-3 0.278 | 0.395 | 0.429
Pefloxacin 0.927 | 0.460 | 0.409
Ceftazidime - 0.276 | 0.396
Oletetrine 0.188 | 0.293 | 0.259
Bicillin - 5 0.261 | 0.151 | 0.224
Pipemidinic acid 0.639 | 0.166 | 0.221
Josamycin 0.623 | 0.161 | 0.211
Kanamycin 0.121 | 0.095 | 0.198
Spiramycin 0.040 | 0.046 | 0.097
Cefotaxime - 0.095 | 0.094

Note: cefepime, cephalexin, sulfadimezin,
sulfadimethoxin, streptomycin are less than 0.01 %

of sales

- N N
o [&)] o
1 1 1

DDD/1000 inhabitants/day
[6)]

are mainly used parenterally at the inpatient
stage of treatment. This may be due to the in-
crease of self-treatment practice with antibac-
terial drugs, which leads to an aggravation of
the course of diseases and formation of a high
level of complications; it substantiates pre-
scription of cephalosporins with a wide spec-
trum of action.

In the fourth place during 2015-2016 there
is the group of tetracycline antibiotics, their
share of the consumption has doubled in the
last 3 years, which is probably due to the broad
inclusion of this group of drugs in the treat-
ment of diseases of the gastrointestinal tract
of Helicobacter pylori and the use of these drugs
in veterinary medicine. It should be noted that
there is a stable tendency to increase (more
than 5.1 times) of the consumption of macrolide
antibiotics. This fact is primarily explained by
the high antibacterial activity, a broad spec-
trum of the antibacterial action, the ability to
affect the non-bacterial flora (chlamydia, tox-
oplasma), improved pharmacokinetic charac-
teristics and an acceptable safety profile.

Despite the fact that the absolute leaders
in terms of consumption as a whole are drugs
from the penicillin group, among the indivi-
dual drugs by INN for all periods studied the
antimicrobial drug from the group of fluoro-
quinolones - ciprofloxacin is the most consu-
med, its DID / 1000 inhabitants / day is the lar-
gest and fluctuates in the range of 3.0-4.7 DID
(Tab. 2). It should be also noted that the con-
sumption of this drug from 2014 to 2016 almost

H Fluoroquinolones
[M Chloramphenicol
Macrolides

2014 2015 2016
[ Penicillins El Cephalosporins
Tetracyclines E Aminoglycosides

[ Lincosamides

Fig. 2. The comparative structure of the consumption of the main groups
of antibacterial drugs in 2014-2016

[13]
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Table 2
THE COMPARATIVE STRUCTURE OF THE AMD CONSUMPTION IN 2014-2016 BY INN
(DDD/1000 INHABITANTS/DAY)
DDD/1000 inhabitants/day
The name of AMD i i i
2014 | T ating | 215 | therating | 216 | ‘the rating
Ciprofloxacin 2.992 1 3.408 1 4.697 1
Ceftriaxone 1.662 2 1.454 3 1.937 3
Amoxicillin 0.921 3 2.622 2 3.357 2
Chloramphenicol 0.533 4 0.595 6 0.130 13
Tetracycline 0.449 5 1.074 4 0.923 5
Ampicillin 0.445 6 0.992 5 1.848 4
Benzylpenicillin sodium salt 0.332 7 0.333 10 0.459 8
Gentamycin sulfate 0.253 8 0.476 7 0.553 7
Bicillin-3 0.191 9 0.257 11 0.316 10
Cefazolin 0.130 10 0414 8 0.423 9
Erythromycin 0.119 11 0.387 9 0.596 6
Amikacin sulfate 0.081 12 0.102 13 0.118 14
Bicillin- 5 0.065 13 0.034 15 0.058 15
Pefloxacin 0.058 14 0.028 16 0.027 18
Piperidic acid 0.053 15 0.013 20 0.017 19
Azithromycin 0.050 16 0.119 12 0.291 11
Ofloxacin 0.031 17 0.058 14 0.171 12
Kanamycin 0.028 18 0.024 17 0.055 16
Lincomycin 0.019 19 0.024 18 0.039 17

[14]

Note: the consumption is less than 0.01 DID / 1000 inhabitants / day: sulfadimethoxin, sulfadimezin, spiramycin,
cefepime, ceftazidime, cefotaxime, cephalexin, streptomycin, josamycin, oletetrin.

doubled. The consumption of ampicillin for the
period studied increased almost 4 times, amoxi-
cillin - 3.6 times. The specific weight of ceftri-
axone consumption increased only by 17 % for
the period under study.

[t should be separately noted that intake
of tetracycline hydrochloride almost twice in-
creased within the years under study. In addi-
tion, it is important that there is the increase
in demand for some groups of AMD although
they have a low level of consumption by
DID/1000 inhabitants/day, e.g. for azithromy-
cin in 5.8 times, ofloxacin - 5.5 times, erythro-
mycin - 5 times, gentamicin, kanamycin and bi-
cillin-3 - almost 2 times and amikacin sulfate
and benzylpenicillin sodium salt - 1.5 times.

At the same time, the consumption of chlo-
ramphenicol, which ranked the 4-th place in
2014, decreased by 4 times, and in 2016 by
DID/1000 inhabitants/day the drug was the
13th. The consumption of pipemidic acid de-
creased almost by 3 times, and pefloxacin de-
creased twice.

To understand the causes of dynamics of
the AMD consumption given above the role and
influence of drug prices on their demand and
consumption in the retail segment of the drug
market was further analyzed. As one can see
from Fig. 3, there is a fairly significant increase
in the average weighted price for ceftriaxone
for three years analyzed, and an insignificant,
but gradual increase in the cost of ciprofloxacin,
while the weighted average price for amoxi-
cillin remains at the same level.

The data obtained allow making a conclu-
sion that the weighted average price of the
most commonly used antimicrobial drugs has
no significant impact on the volume of their
sales.

When analyzing the consumption of AMD
in the context of retail sales, the attention is
drawn to the fact that in addition to drugs re-
commended for use in outpatient practice in the
known protocols (standards) of medical care
a significant number of antibacterial drugs with
a high level of resistance to microorganisms

CoyianvHa meduyuHa i papmayisi: icmopis, cyyacHicms ma nepcnekmugu po3eumky
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Fig. 3. Dynamics of the weighted average price for the most commonly used AMD in 2014-2016

are present in the regional retail turnover and
are recommended for consumption. These are
such drugs as sulfadimethoxin, sulfadimezin,
chloramphenicol, etc. The insignificant, but ap-
parent increase in the consumption of drugs,
which have a wide range of restrictions to their
routine use in outpatient practice, are of a spe-
cial alarm. For example, in retail sales there
are drugs used in a limited way, such as strepto-
mycin, for the treatment of patients with tuber-
culosis infection, as well as antibacterial me-
dicines for the treatment of severe infectious
diseases, such as gentamycin sulfate, amika-
cin, cefepime, ceftazidime, cefoperazone, ka-
namycin.

Conclusions. The analysis of the retail seg-
ment of the market of antibacterial drugs in
Dushanbe in 2014-2016 has revealed an in-
crease in the consumption of -lactam antibi-
otics and fluoroquinolones. In the retail turn-
over of the region antimicrobial drugs, which
are not recommended for widespread use in
outpatient settings, are widely represented.
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regional conditions.
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