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KOAMYECTBEHHASI OOEHKA ITPYIMEHEHVSI AHTVIBAKTEPVA IBHBIX
IIPEITAPATOB IIPU AEYEHUN PECITMPATOPHBIX 3ABO/EBAHUMN:
AAHHBIE HAIITMOHAZBHOTO AHA/ZIN3A DDD B KBIPTBI3CTAHE

2.b. BAPBMEBA?, 2.5. MYP3ABAEBA?, 11.3. ICMAN/0OB!

1 Wuctutyt xumun n ¢purorexnoaornu HarmonaarHoit akagemun Hayk Koipreisckoit Pecrry6ankn, Bumkek, Kerproisckas Pecrry6anka

2 MeauimHckmun (l)aKy/lLTeT Me)KAyHapOAHO]"O yHUBEpCUTeTa Aaa-Too, burkek, KLIprI,I3CKa;I Pecny6/n/n<a

AHTVBaKTepuanbHble npenapatbl (ABM) ABNAIOTCA BaXKHENLLMMU CPEACTBAMM NPY NIEYEHUM PECTIUPATOPHbIX MHEKLIMIA, OLHAKO UX HepaLMOHaNbHOe
npUMeHeHWe cnocobCTBYeT PasBUTUI0 aHTUMMKPOBHOK pesuncteHTHOCTM (AMR), KoTopas npeacTaBaset coboii pacTyllyo yrpo3sy Ans robanbHoro
3apaBooxpaHeHus. B LieHTpanbHoii A3uu, BktoYas Kbiprbisckyto Pecnybauky, oTcyTCTBYIOT AOCTOBEPHbIE MONYAALMOHHBIE AaHHbIe 0 MoTpebaeHum
aHTUBUOTHKOB.

Lienb uccneoBaHUA: MPOBECTM KOJIMYECTBEHHYIO OLIEHKY noTpebieHna ABMN npu MHPEKLIMOHHO-BOCNAUTE/IbHBIX 33001€BaHMAX AbIXaTENbHbIX NyTeN
B Kblprbiackoi Pecnybauke 3a TpéxneTHuit nepuog (2021-2023 rr.).

Matepuan u meTtoabl: NPOBeAEH PETPOCNEeKTUBHBIN aHanu3 notpebnenuns ABM B Kbiproidckoli Pecnybnuke 3a nepuog 2021-2023 rr. ¢ ©cnonb3osa-
HMEM METO0N0rMN AHaTOMO-TepaneBTUYECKON XMMUYECKO Knaccuduraummn/OnpeaenéHHol cytouHoi ao3sl (ATC/DDD), pekomeHaoBaHHOM BO3.
BbifIM OLLeHEHbI TakKMe NOKa3aTeNn, Kak KONMYECTBO onpeaenéHHbIX CyTouHbIX 203 (DDD), konnyectso DDD Ha 1000 kuteneii B geHb (DID), a Takxke
KO/IMYECTBO YNaKOBOK Ha 04HOro Xutens 8 rog (P1Y).

Pesynbrarthl: 06LLee noTpebneHne aHTUOWMOTMKOB BO3pocsio ¢ 1,228 maH DDD B 2021 r. go 1,962 mnH B 2023 . Mokasatens DID ysennunnca ¢ 499 o
797, a PIY —c 34 no 46. Hanbonee yacto ucnonb3osanuch neHnunanunHbl (JO1C), sanee cnegosann makponunabl (JO1F) u dropxuHonoxbl (JOIM). Cpeam
OTAE/bHbIX MPenapaToB INAMPOBAN aMOKCULMANNH. OTMEYEHO COKpaLLeHMe CNEKTPa NPUMEHAEMbIX MeXAYHAPOAHbIX HENaTeHTOBAHHbIX HAaUMEHO-
BaHui (MHH) — ¢ 24 no 18 3a uccneayemblii nepuoa.

3aknioueHue: notpebneHve ABM ana neyeHuns pecnupaTtopHbix 3abonesannii B Kblprbickoi Pecnybanke 3HauntenbHo Bospocao B 2021-2023 rr.
MpeobnasaHve aHTMBMOTUKOB LUMPOKOFO CNEKTPpa AeMCTBUA U YMEHbLUEHWe TepaneBTUYECKOro pasHoobpasnsa NoAYEPKNBALOT HEOOXOAMMOCTb BHE-
[ PEHNUA HAaLMOHA/IbHBIX MPOrPaMM PaLMOHANIbHOTO MPUMEHEHUA MPOTUBOMMUKPOBHbIX CPEACTB U MPUHATUA NONUTUYECKUX MEp [/1A NPeA0TBPaLLEeHUs
AanbHenwero passutna AMR.

KntoueBble cnoBa: aHmubakmepuansHsie npenapamel, GHMUMUKPObHaA pesucmeHm+Hocme, aHanu3 DDD, nompebaeHue aHMubUOMUKo8.

Ona yutuposaHua: bapbuesa 36, Myp3abaesa b, Micmannos U3. KonnuecTBeHHas oLeHKa NPUMEHEHUA aHTUBAKTePUaNbHbIX MPENAPaToB NPY NeYeHUn
pecnupaTopHbIx 3a601eBaHUiA: JaHHbIE HaLMOHaNbHOro aHanu3a DDD 8 KbiproisctaHe. BecmHuk AsuyeHHbl. 2026;28(1):88-99. https://doi.org/10.25005/2074-
0581-2026-28-1-88-99
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DISEASES: A NATIONAL DDD ANALYSIS IN KYRGYZSTAN

E.B. BARBIEVA!, E.B. MURZABAEVA?, 1.Z. ISMAILOV!

L nstitute of Chemistry and Phytotechnology, National Academy of Science of Kyrgyz Republic, Bishkek, Republic of Kyrgyzstan
2 Faculty of Medicine, Ala-Too International University, Bishkek, Republic of Kyrgyzstan

Antibacterial drugs (ABDs) are essential for treating respiratory infections; however, their irrational use contributes to antimicrobial resistance (AMR), a
growing global health threat. In Central Asia, including the Kyrgyz Republic, reliable population-based data on antibiotic consumption are lacking.
Objective: This study aims to conduct a quantitative assessment of antibiotic consumption for infectious and inflammatory respiratory tract diseases in
the Kyrgyz Republic over three years (2021-2023).

Methods: A retrospective analysis of antibiotic consumption in the Kyrgyz Republic (2021-2023) was conducted using the WHO-recommended Anatomical
Therapeutic Chemical/Defined Daily Dose (ATC/DDD) methodology. The following indicators were assessed: total number of Defined Daily Doses (DDD),
DDD per 1,000 inhabitants per day (DID), and packages per inhabitant per year (PIY).

Results: Total antibiotic consumption increased from 1.228 million DDD in 2021 to 1.962 million in 2023. The DID rose from 499 to 797, and the PIY
increased from 34 to 46. Penicillins (J01C) were the most frequently used, followed by macrolides (JO1F) and fluoroquinolones (JO1M). Among individual
drugs, amoxicillin was the most common. A reduction in the variety of international nonproprietary names (INNs) was observed, decreasing from 24 to
18 over the study period.

Conclusion: Antimicrobial consumption for respiratory diseases in the Kyrgyz Republic increased significantly between 2021 and 2023. The prevalence
of broad-spectrum antibiotics and the decline in therapeutic diversity underscore the urgent need for national antimicrobial stewardship programs and
policy measures to mitigate the emergence of AMR.
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BBEAEHUE

Mup CTanKMBaeTCA C «KTUXOM NaHAEeMUEN»: aHTUMUKPOOHas pe-
3UCTEHTHOCTb (AMP) yrpoXaeT cBeCTM Ha HeT AeCATUAETMA nporpecca
COBpeMeHHON MeaunumHbl [1]. UHdeKUMK, KoTopble paHee ycnewHo
NOAAABA/INCh IeYEHMIO, CTAHOBATCA HEU3NEUMMBIMM, @ YPE3MEPHOE
MCMONb30BaHNE aHTUOMOTUKOB OCTAETCA KAtoUYeBbIM GaKTOPOM 3TOTO
Kpu3uca [2]. PecnupatopHble nHdekuum (PU) — oaHa 13 Hanbonee Ya-
CTbIX MPUYMH HA3HAYEHWSA aHTUOUOTMKOB — UIPaKOT OCOBEHHO 3HAYM-
Myt0 posib B GOPMMPOBAHUM PE3UCTEHTHOCTM M3-33 YACTOrO IMNUPU-
YECKOT0 IEYEHMA U AMArHOCTUYECKOM HeonpeaenéHHocTy [3].

[na npoTMBoaencTBMA 3Toi rnobanbHoM yrpose BcemupHas
opraHusauma 3gpasooxpaHeHus (BO3) onpegennna npuoputeTom
MOHUTOPUHT NOTPebAEHNS aHTUOMOTMKOB C MUCMONb30BaHMEM CTaH-
[apTU3MPOBaHHbLIX METOAMK, B YaCTHOCTU KnaccudumKauum AHaTo-
MO-TepaneBTMYecKon Xxummuyeckoi (ATX) n cuctembl onpeaenéHHbIx
CYTOYHbIX 803 (DDD). 3TM MHCTPYMEHTbI 0becneynBatoT HaAEKHYH
OCHOBY /1 OLEHKM HALMOHANbHbIX CXEM Ha3HAYEHWs, CPaBHEHUA
YPOBHeW 1CMoAb30BaHWUSA aHTMBMOTUKOB U Pa3paboTKu cTpaTerui pa-
LIMOHaNbHOTO NpumeHeHua [4]. B To Bpems, Kak ANA CTPaH C BbICOKUM
YPOBHEM [,0X0Aa TaKWe AaHHble CTaHOBATCA BCE Honee AOCTYMHbIMY,
B CTPAHAaX C HU3KMM U CPEAHUM YPOBHEM [OXOAA COXPAHAIOTCA Cy-
LecTBEHHbIE Npobenbl, 0ocobeHHo B LleHTpanbHOM A3umn — pernoHe,
KOTOPbI 4acTo OTCYTCTBYET B rMobanbHoW nosectke AMP, HecmoTps
Ha y4acTue B noaaepxmeaemort BO3 cetn HabatoaeHns CAESAR [5].

Kblproiackas Pecnybnuka, ssassace uneHom cetn CAESAR, po-
CTUINA 3HAYUTENbHBIX YCMEXOB B MHTErpauymM MoHuTOpuHra AMP B
HaLMOHaNbHYIO NMONUTUKY 34paBooXpaHeHus [6]. OgHaKo oTcyTCTBME
onybAnKoBaHHbIX JaHHbIX O peajibHoM noTpebaeHun aHTMBMOTHUKOB
OCTAETCA KPUTUYECKUM Bapbepom NS BHEAPEHWUS AOKa3aTeNbHbIX
mep. Be3 KonMuecTBeHHOW OLLEHKM TOTO, Kak, KOrAa M Kakue aHTu-
OUOTVKM NPUMEHAIOTCA, KOHLENLUMA PaLMOHAIbHOTO UCMOAb30BAHMSA
OCTaéTcA AeKnapaLumeint, a He NPaKTUYECKUM UHCTPYMEHTOM [7].

B 3TOM KOHTEKCTe Halle MccieaoBaHWe MpeacTasnseT coboit
OZlHY M3 NepBbIX NONYAALMOHHBIX OLEHOK NoTpebaeHns aHTUbaKTe-
puanbHbIx npenapatos (ABM) nNpyu MHPEKLMOHHO-BOCMANUTENBHBIX
3ab0neBaHMUAX AblXaTeNbHbIX NyTel B KbiprbidcTaHe. Mcnosbays meTo-
nonoruto ATC/DDD, Mbl NpoaHan“3nMpoBaamn HaLMoHaAbHble TeHAeH-
LMW Ha3HaueHun 3a TpéxneTHui nepmog, (2021-2023 rr.), yaenms BHU-
MaHWMe TakKMM KNtoYeBbIM NOKA3aTeNAM, KaK obLiee Konmuectso DDD,
umncno DDD Ha 1000 kuteneit B feHb (DID) M KoNMYeCTBO YNaKoBOK Ha
oaHoro xutens B rog, (PIY). YcTpaHaa AeduuMT AaHHbIX B reONONUTH-
YECKM M 3NNAEMMONOTMYECKM 3HAUUMOM PETUOHE, 3TO UCCeA0BaHNE
He TONbKO MHOOPMUPYET HALLMOHANbHYIO NOAUTUKY, HO U oboralLaeT
rN06anbHbIM AMaNor 0 PaLMoHaIbHOM UCMONb30BaHUM aHTUOUOTK-
KOB 1 caepunsaHnum AMP [8, 9].

LLENb UCCNEQOBAHUA

MpoBecTu KoNMYecTBeHHYHO oLeHKy notpebneHus ABMN npu uH-
bEeKLMOHHO-BOCNANUTENbHBIX 3aD01EBaHNAX AbIXaTeNbHbIX NyTei B
Kbiprbiackoii Pecnybauke 3a TpéxnetHuii nepuog, (2021-2023 rr.)

INTRODUCTION

The world is facing a "silent pandemic": antimicrobial resis-
tance (AMR) threatens to reverse decades of progress in mod-
ern medicine [1]. Infections that were previously treatable are
becoming untreatable, and the overuse of antibiotics remains a
key driver of this crisis [2]. Respiratory infections (RIs), among the
most common reasons for antibiotic prescriptions, play a particu-
larly significant role in the development of resistance due to fre-
quent empirical treatment and diagnostic uncertainty [3].

To address this global threat, the World Health Organization
(WHO) has prioritized monitoring antibiotic consumption using
standardized methodologies, specifically the Anatomical Thera-
peutic Chemical (ATC) classification and the Defined Daily Dose
(DDD) system. These tools provide a reliable basis for assessing
national prescribing patterns, comparing antibiotic utilization
levels, and developing strategies for prudent use [4]. While such
data are becoming increasingly available for high-income coun-
tries, significant gaps remain in low- and middle-income countries
(LMICs). Central Asia is a region often missing from the global
AMR agenda, despite its participation in the WHO-supported
CAESAR surveillance network [5].

As a member of the CAESAR network, the Kyrgyz Republic
has made significant progress in integrating AMR monitoring into
national health policy [6]. However, the lack of published data on
actual antibiotic consumption remains a critical barrier to imple-
menting evidence-based interventions, as the concept of "ratio-
nal use" is more a declaration than a practical tool [7].

In this context, our study provides one of the first popula-
tion-based estimates of antibacterial drug (ABD) consumption
for infectious and inflammatory respiratory diseases in Kyrgyz-
stan. Using the ATC/DDD methodology, we analyzed national
prescribing trends over three years (2021-2023), focusing on key
indicators: the total number of DDDs, the number of DDDs per
1,000 inhabitants per day (DID), and the number of packages per
inhabitant per year (PIY). By addressing data gaps in a geopoliti-
cally and epidemiologically significant region, this study not only
informs national policy but also enriches the global dialogue on
the rational use of antibiotics and the containment of AMR [8, 9].

PURPOSE OF THE STUDY

This study aims to conduct a quantitative assessment of
antibiotic consumption for infectious and inflammatory respira-
tory tract diseases in the Kyrgyz Republic over three years (2021-
2023).

METHODS

Study design

This retrospective, population-based study aimed to quanti-
fy antibiotic consumption for infectious and inflammatory respi-
ratory diseases in the Kyrgyz Republic over 3 years (2021-2023).

89



Barbieva EB et al Assessment of antibiotic consumption

AVICENNA BULLETIN
Vol 28 * No 1 % 2026

MATEPUAN U METOADbI

Av3aiiH uccnegosauua

[laHHOe peTpPOoCneKTMBHOE MONYNALUMOHHOE WCCNefoBaHMe
6b1710 HAaNPaB/EHO Ha KOMYECTBEHHYIO OLIEHKY HaLMOHaNbHOIO Mo-
TpebneHus ABIM npu MHOEKUMOHHO-BOCNANAUTENbHBIX 3ab01eBaHUAX
[bIXaTeNbHbIX NyTei B Kbiprbi3ckol Pecnybavke 3a TpéxneTHUM nepu-
04, (2021-2023 rr.). AHanu3 GOKYCMPOBANCA HA CUCTEMHbIX aHTMOaK-
TepuanbHbix cpeactsax (ATC-rpynna JO1) ¢ Mcnonb3oBaHWeM METO-
fonorum AHaTOMO-TepaneBTUYECKON XMMUYecKon Knaccudukaumm/
OnpeaenénHoit cytouHoit ao3bl (ATC/DDD), pekomeHaosaHHoM BO3.

NCTOYHUKKM AaHHbIX

[JaHHble 0 noTpebneHWn NeKapcTBeHHbIX CPeacTs bblan no-
JIy4eHbl M3 HALMOHANbHOTO PEryavpyloWero opraHa, OCyLecTBAa-
IOLLLErO KOHTPO/b 3a dapmauesTUyeckum 060poTom B Kbiprbi3ckom
Pecny6auke. CTaTUCTUYECKME CBEAEHUA O YMACIEHHOCTU HaceneHus
3a TOT e nepuog 6bian B3ATbI U3 0PULMaNbHBIX MaTepuanos Hauu-
OHA/IbHOTO CTAaTUCTUYECKOrO KomuTeTa. [laHHble arpernpoBannch Ha
HaLMOHANbHOM YPOBHE U BK/IKOYA/IN KaK rOCNWUTaNAbHOE, TaK U amby-
natopHoe npumeHeHune ABI1. Bce npoaHannsnpoBaHHble nekapcTea
6b11M KNaccdMLMPOBaHbI B COOTBETCTBUM C UX MEXKAYHAPOLHBIMM
HenaTeHTOBaHHbIMW HaumeHoBaHuAMK (MHH) 1 cooTBeTCTBYOLWMMU
ATC-kogamu.

MokasaTtenu notpebneHus

[na cTaHAapTM3aLmMmn 1M cpaBHeHUA NoTpebneHns NekapcTs BO
BPEMEHU 1 MEXAY NONYAALMAMM PACcCUMTbIBANNUCD CEAYIOLME NOKa-
3aTeNn, pekomeHaoBaHHble BO3:

e OnpegenéHHble cyTouHble Ao3bl (DDD): npeanonaraemas
CpeaHAs NoAAePKMBaAtOLLAA 4033 NpenapaTta B CYyTKU Ans
B3POC/0r0 NaLMeHTa Npyu ero 0OCHOBHOM MoKasaHuu. 06-
wee Konnyectso DDD BbIYMCAANOCH €XKEFOAHO C UCMOb30-
BaHWEM 3HaYEHWM, yCTaHOBEHHbIX BO3.

e DDD Ha 1000 xuTeneit B aeHb (DID): noKasaTeNb UHTEHCHB-
HOCTM NPUMEHEHWS, PACCYUTLIBAEMbIN NO popmyne:

e DID = (obuwee Konunuectso DDD B roa/(HaceneHue x 365))
x 1000

e Ko/nMyecTBO yNakoBOK Ha ogHoro xutens 8 rog (PIY): uncno
€MHUYHbIX YNaKOBOK MPenapaTos, OTNYLLEHHbIX B Pacyé-
Te Ha OZLHOTO YE/I0BEKA B rof,; NoKasaTeb CAYKUT Npubau-
KEHHOM MEepPOW AOCTYMHOCTM M YaCTOTbl Ha3HAYEHMUS.

fpynnupoBKa U KaTeropusauua npenaparos

ABIN aHanusupoBaancb No GapmaKkoNOrMYECKUM NoArpynnam
(Hanpumep, neHnumnmnHbl [JO1C], makponungsl [JO1F], dTopxuHono-
Hbl [JO1M], uedanocnopuHbi [JO1D]) v no otaensHbim MHH. B uccne-
[lOBaHME BKJ/IOYA/IUCb TONIKO CUCTEMHbIE aHTUOMOTUKM; TONMYeCcKMe
dopMbl U KOMBMHMPOBAHHbIE NpenapaTbl 6e3 YETKO ONpeaenéHHbIX
DDD uckno4anuceb.

0O6paboTKa AaHHbIX U CTAaTUCTMUYECKUIA aHaNu3

Bce faHHble 6b11 cobpaHbl M NPoaHaAM3nPoBaHbl C UCMO/b30-
BaHMeM nporpammbl Microsoft Excel 2016. [na oLeHKM BPEMEHHbIX
TeHAEHLMWI NPUMEHANNCH METOAbI ONUCATENbHOW CTaTUCTUKM.

PE3YNbTATbI

O6wme TeHpeHUMU notpebneHus ABN
AHanu3 nokasatens onpeaenéHHblx CyTouHbIX 403 (DDD) Bbis-
BWJ/1 YCTOMYMBYIO M 3HAUUTENBHYIO TEHAEHLMIO K POCTY noTpebneHus

90

The analysis focused on systemic antibacterial agents (ATC group
J01) using the Anatomical Therapeutic Chemical Classification
System/Defined Daily Dose (ATC/DDD) methodology recom-
mended by the WHO.

Data sources

Data on medication consumption were obtained from the
national regulatory body overseeing the circulation of phar-
maceuticals in the Kyrgyz Republic. Population statistics for the
corresponding period were retrieved from official records of the
National Statistical Committee. The data were aggregated at the
national level and included both in-hospital and outpatient an-
tibiotic use. All analyzed medications were classified by Interna-
tional Nonproprietary Name (INN) and corresponding ATC code.

Consumption indicators

To standardize and compare drug consumption over time
and across populations, the following WHO-recommended indi-
cators were calculated:

e  Defined Daily Dose (DDD): The estimated average daily
maintenance dose of a drug for an adult patient for its
primary indication. The total number of DDDs was cal-
culated annually using WHO-established values.

e DDD per 1,000 Inhabitants per Day (DID): An indicator
of the intensity of use, calculated using the formula:

e DID = (Total number of DDDs per year/(Population x
365)) x 1,000

e Packages per Inhabitant per Year (PIY): The number of
individual packages of medication dispensed per per-
son per year. These figures serve as proxy measures for
availability and prescription frequency.

Grouping and categorization of drugs

Antibacterial products (ABPs) were analyzed by pharmaco-
logical subgroups (e.g., penicillins [J01C], macrolides [JO1F], flu-
oroquinolones [J01M], and cephalosporins [J01D]) and by indi-
vidual INNs. Only systemic antibiotics were included in the study;
topical forms and combination products without clearly defined
DDDs were excluded.

Data processing and statistical analysis

All data were compiled and analyzed using Microsoft Excel
2016. Descriptive statistics were employed to assess temporal
trends.

RESULTS

General trends in consumption of antibacterial agents

An analysis of DDDs revealed a stable, significant upward
trend in systemic antibiotic consumption for the treatment of
infectious and inflammatory respiratory diseases in the Kyrgyz
Republic from 2021 to 2023. Total consumption increased by ap-
proximately 60%, from 1.228 million DDDs in 2021 to 1.454 mil-
lion in 2022, reaching 1.962 million DDDs in 2023 [10].

Parallel increases were observed in other key indicators as
well. The PIY, a measure of the population's access to antibacte-
rial therapy, increased from 34 in 2021 to 46 in 2023, indicating
greater availability and more frequent prescriptions [11]. Simi-
larly, the DDD per 1,000 inhabitants per day (DID) — a measure
of the intensity of drug use — also showed a significant increase,
rising from 499 to 797 over the same period.
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cuctemHbix ABI, ucnonbsyembix gns neyeHns MHGEKLMOHHO-BOCNa-
NUTENbHbLIX 3a60/1eBaHUIA AbIxaTeNbHbIX NyTei B Kbiprbiackol Pecny-
6nmke B nepuog ¢ 2021 no 2023 rr. Obwee noTpebneHne ysennyu-
nocb npumepHo Ha 60% — ¢ 1,228 max DDD 8 2021 1. go 1,454 maH B
2022 r., pocturHys 1,962 max DDD B 2023 1. [10].

MapannenbHbIi POCT OTMEYEH M MO APYFMM KAKOYEBLIM MO-
KaszaTensam. MHAMKATOp KOMIMYECTBa YNaKOBOK Ha OAHOrO WUTeNs B
rog, (PY), oTpasKalowmii ypoBeHb AOCTYNHOCTU aHTUOaKTepUanbHoOM
Tepanuu ana HaceneHwus, ysennuunca ¢ 34 8 2021 r. po 46 8 2023
I., UTO YKa3blBaeT Ha POCT AOCTYMHOCTU M/UAM YaCTOTbl Ha3HaueHUs
npenapatos [11]. AHanornyHo, nokasatenb DDD Ha 1000 kutenei B
ZeHb (DID) — mepa MHTEHCMBHOCTM NPUMEHEHUsA NPEenapaToB — TaK-
e NPOAEMOHCTPMPOBAN 3HAYUTENbHBIN POCT: ¢ 499 go 797 3a TOT ke
nepuoa.

3TM pe3ynbTaTbl YKa3blBAKOT HA 3aMETHYH WMHTEHCUUKALMIO
npumeHeHns ABl, YTO MOKET OTPaXKaTb yBenudeHne bpemeHn 3abo-
NeBaHMM, pacluMpeHme AOCTyna K IeKapCcTBamM, USMEHEHMWE NPAKTUKK
Ha3HaAYeHWUA UM OCTaTOYHble nocneacTsma naHaemun COVID-19. MNo-
[06Han agvHamyKa NoaYEpPKMUBAET HEOBXOAMMOCTb BHEAPEHNSA CTPYK-
TYPUPOBAHHbIX MPOrpaMm aHTMMMKPOBHOro Hazsopa, 4Tobbl pocT
[OCTYMHOCTU HE COMPOBOXAA/ICA HaPYLIEHWEM MPUHLMMIOB paumo-
Ha/IbHOTO NPUMEHEHWA aHTUOMOTUKOB. [IMHaMMKa 3TUX NoKasaTenei
npeacTasneHa Ha puc. 1.

MNoTtpebneHue no papmakonoruyeckum rpynnam

AHanu3 noTtpebnenus ABM no ¢papmakonorMyeckum rpynnam
B 2021-2023 rr. noagTBEpAUA NpeobnasaHve nexuumnnmHos (J01C) B
neyeHun PU B Kbiprbisckolt Pecnybauke [12]. 31a rpynna cTabunbHo
3aHMMana HambonbLLyo AONIO B 06LEM 06bEME NPUMEHEHUSA aHTU-
6MOTUKOB, 3a Hell cnegoBanu makponuapl (JO1F) v GTOPXMHONOHBI
(JO1M). TaKas CTpYKTypa COXPaHANACh Ha MPOTAXKEHUM BCEro NepUoaa
nccneaoBaHus (puc. 2).

CnepyeT OTMETUTb, YTO XOTA 0OLLMIA 06BbEM NoTpebneHus yse-
JIMYUACA BO BCEX TPEX rpynnax, HanbonbLmii pocT B abcontoTHbix DDD
6bl21 OTMEYEH Y NEHULUANMHOB, YTO OTPAXKAET UX NPOAO/IKAIOLLYHOCA
K/OYEBYIO PO/Ib B SMMUPUYECKON Tepanuu BHEOONbHUYHbIX UHbEK-
LW AblXxaTeNbHbIX NyTel. 3Ta TEHAEHUMA COOTBETCTBYET pEKOMeHAa-
umam BO3, KoTopble NpeanaraloT Y3KOCMEKTOpHble GeTa-nakTambl B
KauecTBe npenapaTos NEPBOM JIMHUM, U MONKET TaK¥Ke YKa3blBaTb Ha
BO3pacTatoLLee 1cnonb3oBaHNe KOMOMHMPOBAHHbIX GOPM, TaKUX Kak
AMOKCULMNAMH/KNaByNaHar.

[lononHWUTEeNbHBIM BaXKHbIM HabIlOAEHWEM CTAN0 NOCTENEHHOE
COKpaLLEHME YMCNA YHUKA/IbHBIX MEXKAYHAPOAHbIX HENATEHTOBAHHbIX

These results indicate a substantial surge in antibiotic use,
which may reflect an increasing disease burden, improved access
to medications, changing prescribing practices, or residual effects
of the COVID-19 pandemic. These trends underscore the urgent
need for structured antimicrobial surveillance programs to en-
sure that increased availability does not compromise the princi-
ples of prudent antibiotic use. The trends for these indicators are
illustrated in Fig. 1.

Consumption by pharmacological group

An analysis of antibiotic consumption by pharmacological
group from 2021-2023 confirmed the predominance of penicil-
lins (JO1C) in the treatment of Rls in the Kyrgyz Republic [12]. This
group consistently occupied the largest share of total antibiotic
use, followed by macrolides (JO1F) and fluoroquinolones (JO1M).
This distribution pattern was maintained throughout the study
period (Fig. 2).

Notably, while overall consumption increased across all
three groups, the largest absolute increase in DDDs was observed
for penicillins, reflecting their continued central role in the em-
pirical treatment of community-acquired respiratory tract infec-
tions. This trend aligns with WHO guidelines, which prioritize
narrow-spectrum beta-lactams as first-line agents, and may also
indicate an increased use of combination formulations, such as
amoxicillin/clavulanate.

An additional important observation was the gradual re-
duction in the number of unique International Nonproprietary
Names (INNs) used in clinical practice, decreasing from 24 in
2021 to 18 in 2023. This narrowing of therapeutic diversity may
reflect an effort to standardize prescribing regimens in line with
local protocols or procurement constraints; however, it may also
signal a potential overreliance on a limited antibiotic spectrum.
The highest overall consumption for this category was recorded
in 2023 (1.009 million DDD), highlighting both rising demand and
the risk of heightened selective pressure driving the development
of AMR.

Detailed analysis of penicillin use (JO1C)

Among all pharmacological groups analyzed, penicillins
(JO1C) were the most intensively used antibiotics throughout the
study period [13]. This group remained the cornerstone of anti-
bacterial therapy for Rls consistent with global prescribing pat-
terns and WHO recommendations.
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Kap6aneHembl Carbapenems (JO1DH) | 15671

TeTtpaumkauHbl Tetracyclines (JO1A) | 4893200

o Lledanocnopunbl Cephalosporins (J01D) | 5447869
S AmuHornnkosmnabl Aminoglycosides (JO1G) | 2964584
XvHonoHbl Quinolones (JO1IM) I 102719227
Makposnugpl Macrolides (JO1F)
NeHunumnnmuel Penicillins (JO1C)
Kapb6aneHemb! Carbapenems (JO1DH) 19511
TeTtpaumkautbl Tetracyclines (JO1A) 8922800
Lledanocnopunbl Cephalosporins (JO1D) I 11004452
% AmuHornvkosunasl Aminoglycosides (JO1G) | 3055025
XuHonoHbl Quinolones (JO1M) WM 52468605
Makposaugbl Macrolides (JO1F) 37346260
MNeHnumnnuubl Penicillins (J01C)
KapbaneHemb! Carbapenems (JO1DH) | 7317
TeTpaumknuHbl Tetracyclines (JO1A) § 14973640
Lledanocnopmubl Cephalosporins (JO1D) Wl 37145252
g AmnHOrMKO3Masl Aminoglycosides (J01G) = 2933433

Xuronousl Quinolones (JOIM) [ 79320333

Makponuapl Macrolides (JO1F) 35217270

NeHunumnnmuel Penicillins (JO1C)

0 200000000 400000000
HanmeHoBaHui (MHH), HazHauaembIx B KNIMHUYECKOM NpaKTuKe: ¢ 24
82021 r. 1o 18 B 2023 r. ITO CyKeHMe TepPaNeBTUYECKOrO PasHOobpa-
31 MOXKET OTPaXKaTb CTPEM/IEHUE K YHUDUKALIMM CXeM Ha3Ha4eHus
B COOTBETCTBUM C JIOKaNbHbIMWU NPOTOKONAMU UM OTPaHUYEHUAMM
3aKYMOK, HO TaKXe MOXET CBWAETENbCTBOBATb O MOTEHLMANbHOM
4ype3mepHOW 3aBUCMMOCTM OT bonee y3KOro cnekTpa aHTMBMOTUKOB.
Haunbonblwee obuiee notpebneHme bb110 3aperncTpuposaHo 8 2023
r. (1,009 maH DDD), 4To yKa3biBaeT KaK Ha POCT CNPOCa, Tak M Ha BO3-
MOXHbIN PUCK YCUNIEHUA CENEKTUBHOTO JABNEHUA, BEAYLLETO K Pa3Bu-
TUIO aHTUMUKPOBOHOW PE3UCTEHTHOCTY.

DetanbHbli

(Joic)

Cpeau Bcex NPOaHaNM3MPOBaHHbIX GapMaKONOrMUECKUX rpynn
neHnumnaunHbl (JO1C) aenannce Hambonee MHTEHCMBHO MCMO/b3ye-
MbiMKn ABI B TeueHWe Bcero nepuoga uccnenosanus [13]. 3ta rpynna
OCTaBa/laCb OCHOBOM aHTMOaKTepManbHOM Tepanumn PU, yto cooTBeT-
CTBYET KaK INM0obanbHbIM CXEMaM HasHAYeHWs, Tak M PEKOMEHIALMAM
BO3.

BHyTpU rpynnbl NEHULMAIMHOB aMNULMAAMH LEMOHCTPUPO-
Ba/l Konebntowmeca TeHAEHUMMN NoTpebneHMs, JOCTUrasa NuKa B 2022
rofly, YTo, BEPOATHO, CBA3AHO C M3MEHEHUAMM KIMHUYECKUX PEKO-
MEHAAUMIA, NPaKTUKM 3aKyNoK WM BpPemeHHbIM AedULMTOM anb-
TEPHaTUBHbIX MpenapaToB. AMOKCUMLMAMIMH, WMPOKO Ha3Ha4YaeMbli
AHTMOMOTHK NEepBOV JIMHUM, MOKa3an yMmepeHHble KonebaHus B pas-
Hbl€ TOZbl, YTO YKa3blBAET Ha €ro YCTOMYMBOE UCMO/b30BAHME KaK B
CTaLMOHaPHOW, TaK U B ambyNIaTOPHOM NPaKTUKe.

OcobeHHO npumeYaTeNnbHOW TeHAEHUMEW CTano BO3pacTaHue
notpebneHns KOMBUHMPOBAHHbIX GOPM, B NEPBYHO O4Yepesdb, aMOK-

dHaAu3 nNpuUMeHeHna nNeHUUUNnNnHos
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Fig. 2 Consumption of antibacterial drugs by pharmacological group
(bDD)

Within the penicillin group, ampicillin consumption trends
fluctuated, peaking in 2022. This observation was likely due to
changes in clinical guidelines, procurement practices, or tempo-
rary shortages of alternative medications. Amoxicillin, a widely
prescribed first-line antibiotic, exhibited moderate fluctuations
over the years, indicating consistent use in both inpatient and
outpatient settings.

A particularly notable trend was the increasing consumption
of combination formulations, primarily amoxicillin/clavulanate,
which contributed significantly to the overall increase in penicil-
lin use. The increased reliance on combinations of B-lactams with
B-lactamase inhibitors can be interpreted as a response to sus-
pected or actual resistance to narrow-spectrum drugs; however,
such empirical escalation may also risk overuse of broad-spec-
trum antibiotics.

The identified patterns highlight the dual role of penicillins
as vital and affordable medications, while also pointing to the
need for more balanced prescribing to preserve their long-term
effectiveness. The temporal trends of penicillin consumption by
INN are presented in Fig. 3.

Macrolide consumption (JO1F)

The use of macrolide antibiotics (JO1F) during the study
period showed heterogeneous trends, reflecting both inter-drug
differences and annual fluctuations [14]. Among the macrolides
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CMUMNAMHA/KNABYNaHATa, KOTOPble BHECNM 3HAUMTENbHbIN BKAAL B
06LLMIA POCT NPUMEHEHNA NEHULMANIMHOB. YBEIMYEHWE 3aBUCUMOCTU
OT KOMBMHaLMIA B-NaKTaMOB C MUHIMOUTOPaMM B-NaKTamas MOKHO MH-
TEpPNpPeTMpOBaTh KaK peakumio Ha npeanonaraemyro UAu peasnbHyio
PE3UCTEHTHOCTb K Y3KOCMEKTPHbIM Mpenapatam, OAHaKo nopobHas
3MMNUPUYECKAN SCKaNALWMA TAKKEe MOMKET CO34aBaTb PUCK U3ObITOUHO-
ro NPUMeHEHWA aHTMBUOTUKOB LUMPOKOTO CNEKTPA.

BbifABNEHHble 3aKOHOMEPHOCTV MOAYEPKMBAIOT 4BONCTBEHHYIO
pO/b NEHULMNNMHOB, KaK XKM3HEHHO HEObXOAMMbIX WM AOCTYMHbIX
NpenapaTos, HO OAHOBPEMEHHO YKa3blBaloT Ha HeobxoanmocTb 60o-
Nlee B3BELIEHHOrO HasHaueHUs, YToObl COXPaHUTb UX AONTOCPOUHYIO
3ddeKTMBHOCTb. BpemeHHas AWMHaMUKa NoTpebaeHns neHuumAnu-
Hos no MHH npepacTasneHa Ha puc. 3.

MotpebneHne makpoauaos (JO1F)

MpvmeHeHWe aHTMBUOTMKOB rpynNbl Makponnaos (JO1F) B Teue-
HUe nepuoaa UCCNefOBaHMA XapaKTepu3oBaNoCb HEOAHOPOAHbIMU
TEHAEHLMAMM, OTPAXKAIOLMMM KaK MeXnpenapaTtHble pa3nnuma, Tak
1 rogosble KonebaHus [14]. Cpeay Bcex NpoaHaNU3MPOBAHHbIX Ma-
KpoNuaos Hanbosbluee pacnpoCTpaHEHWe MOAYYMA a3UTPOMMLIMH,
KOTOPbIV lEMOHCTPUPOBAN YCTOMYMBBIN pocT noTpebnexus ¢ 2021 no
2023 rr. 3Ta TEHAEHUMA MOXKET bbITb 06yCNOBNEHA YAOOHbIM PEXKU-
MOM [031POBaHMA (OAHOKPATHbLIN NMPUEM B CYyTKM), LUMPOKUM CreK-
TPOM AeNCTBMA U NpeAnonaraeMbiMM MPOTUBOBOCMAANUTENbHBIMU
CBOWCTBaMM, YTO CNOCOBCTBOBA/O €r0 LIMPOKOMY MUCMO/b30BaHUIO B
nepwog naHgemun COVID-19.

B NpoTMBONONOKHOCTD €My 3PUTPOMULMH — NepBblii MaKpo-
WA, BHEAPEHHBIN B KNMHWUYECKYIO NPAKTUKY, — AeMOHCTPUPOBa CTa-
6unbHOE CHUMEHWe noTpebaeHns. 3Ta AMHAMUKaA, BEPOATHO, CBA3a-
Ha C ero meHee 61aronNpUATHBIM GapMaKOKUHETUHECKUM NpodUiem,
BbICOKOW YaCTOTOM KeNyA0YHO-KULLEYHBbIX NOOOYHBbIX 3PdeKToB U
POCTOM YCTOMYMBOCTH, YTO CYLLECTBEHHO OTPAHNYMO €ro Pob B CO-
BPEMEHHBIX KNMHUYECKUX PEKOMEHAALIUAX.

MpvMeHeHVe KNapuUTPOMMULIMHA MOKa3ano MOCTEMNEHHbIN, HO
YCTOMUMBbIV POCT Ha MPOTAXKEHWUWN BCErO NEPUOAA UCCNEe0BAHUA, YTO
MOXKET CBUAETENbCTBOBATb O €70 PacTyLLem NPeAnoyTeHUM B Tepanum
aTMNUYHbIX BO3byauTenelt PU, ocobeHHO B yCNOBUSAX, IAe SIOKaNbHble
npoduN Pe3UCTEHTHOCTM OCTaAOTCA 6AAroNPUATHBIMM.

[Lpyrve makponuabl, BKAOYAA CMPaMULMH U POKCUTPOMULMH,
Ha3Haya/MCb pexe M AEeMOHCTPMPOBAAN pPa3HOHaNpPaBAeHHble TeH-
AeHuuu. MoTtpebneHne cnMpaMmuLMHa CO BPEMEHEM CHUMKANOCh, YTO,

BeHsunneHnnumnanH Benzylpenicillin

299785833

analyzed, azithromycin was the most widely used, with consump-
tion steadily increasing from 2021 to 2023. This trend may be at-
tributed to its favorable dosing schedule (once-daily administra-
tion), broad-spectrum activity, and suggested anti-inflammatory
properties, which contributed to its widespread use during and
after the COVID-19 pandemic.

In contrast, erythromycin — the first macrolide introduced
into clinical practice — exhibited a steady decline in consumption.
This trend is likely due to its less favorable pharmacokinetic pro-
file, high incidence of gastrointestinal side effects, and increasing
resistance, which have significantly limited its role in modern clin-
ical guidelines.

Clarithromycin use increased gradually and steadily
throughout the study period, suggesting a growing preference for
treating atypical Rls, particularly in settings with favorable local
resistance profiles.

Other macrolides, including spiramycin and roxithromycin,
were prescribed less frequently and showed mixed trends. Spi-
ramycin consumption declined over time, likely due to its limited
spectrum and availability, while roxithromycin showed a moder-
ate increase, which may reflect regional differences in prescribing
practices or formulary inclusion patterns.

These trends highlight the dynamic nature of macrolide use
in treating Rls and demonstrate the influence of both clinical fac-
tors (guideline updates, resistance patterns) and non-clinical cir-
cumstances (drug availability, public health events) on antibiotic
prescribing practices. The annual trends in the use of individual
macrolides are presented in Fig. 4.

Consumption of cephalosporins (J01D)

An analysis of cephalosporin antibiotic prescriptions (JO1D)
revealed a concentration of prescriptions among a limited num-
ber of drugs, despite the wide variety available within this phar-
macological group [15]. Throughout the study period, the largest
share was comprised of second- and third-generation cephalo-
sporins, reflecting their established role in the empirical treat-
ment of RIs and other community-acquired infections.

Among the third-generation agents, ceftriaxone was the
most frequently used. However, its use gradually declined from
2021 to 2023, which may indicate a shift toward more targeted
antibiotic prescribing or changes in hospital treatment proto-
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BEPOSATHO, CBA3AHO C €ro OrpaHMYeHHbIM CMEKTPOM U AOCTYMHOCTbIO,
TOrfla KaK POKCUTPOMMLMH MOKa3blBas YMEPEHHDIM POCT NpUMeHe-
HUA, YTO MOYKET OTPaXKaTb PErvOHasIbHbIE PA3NNYMA B NPAKTUKE Ha-
3HAYEHUA UM 0COBEHHOCTY BKKOYEHMA B GOPMYAAPbI.

3TV TEHAEHUMM NOAYEPKMBAIOT AMHAMMUYECKUIA XapaKTep MUc-
MOMb30BaHWA MAKpPOMAOB NMPU MHOEKLMAX AbIXaTeNbHbIX NyTei u
LEMOHCTPUPYIOT BAUSIHWE KaK KAMHWYECKUX GaKTOpoB (M3MEeHeHus
peKoMeHIauUui, NPoPUAN PE3UCTEHTHOCTU), TaK U HEKJIMHUYECKUX
06CTOATENLCTB (AOCTYNHOCTb NpenapaTos, cobbiTna B chepe obLue-
CTBEHHOIO 3paBOOXPaHEHNA) Ha NPAKTUKY HasHa4YeHUA aHTUOMOTH-
KoB. [040Bas AMHAMMKA NPUMEHEHWSA OTAENbHbIX MAaKPOAWAO0B Npes-
CTaB/neHa Ha puc. 4.

MNotpe6neHue uepanocnopuHos (JO1D)

AHanM3 notpebneHns aHTMBMOTMKOB rpynnbl LedanocnopuHoB
(JO1D) BbIfBMA COCPEAOTOYEHHOCTb B HAa3HAYEHMAX HA OrPAHUYEHHOM
yucne nNpenapaTos, HECMOTPA HA LUMPOKUIA CMIEKTP JIEKApPCTB, BXOAA-
wmx B 3Ty Ppapmakonormyeckyto rpynny [15]. B TeueHune Bcero nepw-
0/a UccneaoBaHUA HanboNbLLYHO 4O COCTAaBAANM LiedanocrnopuHsbl
BTOPOrO M TPETbEro MOKONEHWIA, YTO OTPANKAET UX YCTOMUMBYIO PO/b
B 9MMMPUYECKoM Tepanumn PU u gpyrnx BHEGONbHUYHBIX MHOEKLIMIA.

Cpeay npenapaTos TPeTbEro NOKoNeHUs Hanbosnee yacto npu-
MeHsancA uedTpuakcoH. OAHAKO ero UCMNo/Mb30BaHWE MOCTENEHHO
CHWKanocb ¢ 2021 no 2023 rr., YTO MOXKET CBMAETENLCTBOBATDL O Me-
pexone K bonee LeneHanpasneHHOMY Ha3HAYEHUIO aHTUOWMOTMKOB
WM U3MEHEHMWAX B TOCMUTa/IbHbIX MPOTOKoNax Tepanuu. LedoTtakcnm
[LEMOHCTPUPOBaN OTHOCUTE/IbHO CTabWbHOe NoTpebneHWe, YTo Noa-
TBEPMKAAET €ro COXPAHAIOLLYIOCA KNMHUYECKYIO 3HAYMMOCTb B onpe-
[eNnéHHbIX cueHapusax neveHus. LledonepasoH, HanpoTue, nokasan
NOCTENEHHOE CHUKeHWEe 06bEMOB NPUMEHEHUS, YTO, BEPOATHO, CBA-
3aHO C 60/1e€ Y3KMM CNEKTPOM AENCTBMA UM OFPaHUYEHHOMN JoCTyn-
HOCTbIO.

LledanocnopuHbl BTOPOro NoKoneHus, B YacTHOCTU Liedypok-
CUM, Ha3HAYa/IMCb HEPEeryAPHO U B MEHbLUMX 0OBEMAX. ITO MOXKET
6bITb 06YCNOBNEHO NEPECEYEHNEM NOKa3aHWIA ¢ bonee YacTo npume-
HAEMbIMM MpenapaTtaMmn WM U3MEHEHUAMM NOKaNbHbIX npodunei
pesucTeHTHOCTU. LledanocnopuHbl 4eTBEPTOro NOKONEHMSA, TaKME KaK
Ledennm, NCNONb3OBANINCb MUHUMA/IBHO Ha NPOTAXKEHUW BCEro ne-
puoaa UccnefoBaHusA, BEPOATHO, OCTaBasACh B pe3epse A/1f TAKENbIX
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cols. Cefotaxime demonstrated relatively stable consumption,
confirming its continued clinical relevance in specific treatment
scenarios. In contrast, cefoperazone showed a gradual decline in
use, likely due to a narrower spectrum of activity or limited avail-
ability.

Second-generation cephalosporins, particularly cefurox-
ime, were prescribed infrequently and in smaller volumes. This
finding may be attributed to overlapping indications with more
commonly used drugs or shifts in local resistance patterns.
Fourth-generation cephalosporins, such as cefepime, were used
minimally throughout the study period, likely reserved for se-
vere or resistant infections due to their broader spectrum and
higher cost.

These data indicate a concentration of prescribing practices
around a limited number of well-established cephalosporins, with
a moderate trend toward decreasing reliance on third-generation
broad-spectrum antibiotics. This shift can be viewed as progress
within the framework of rational use programs; however, it simul-
taneously highlights the need for continued monitoring to ensure
clinical validity and mitigate the risk of resistance. The temporal
trends for individual cephalosporins are presented in Fig. 5.

DDDs per inhabitant per year

The "DDD per inhabitant per year" indicator is a key mea-
sure of the cumulative impact of antibiotics at the population lev-
el. It allows estimation of therapy duration, prescription intensity,
and potential selective pressure on microbial ecosystems.

Among the tetracyclines, doxycycline showed relatively
modest use, with a rate of 6 DDD/inhabitant/year [16]. In con-
trast, penicillin-type antibiotics showed significantly higher val-
ues. Ampicillin peaked in 2022 at 328DDD/inhabitant/year, while
amoxicillin peaked in 2021 at 331 DDD/inhabitant/year. Benzyl-
penicillin use remained significantly lower, peaking at 65 DDD/
inhabitant/year in 2023.

Ceftriaxone, a third-generation cephalosporin, accounted
for 9 DDD/inhabitant/year in 2021, highlighting its continued

Puc. 4 [lompebneHue ABIT epynnei makponudos no MHH e DDDs
Fig. 4 Consumption of macrolides (JO1F) by INN in DDDs

67558452

40000000 50000000 60000000 70000000 80000000



Bapouesa D5 c coasm. Ouenka rnpuMeHeHns: aHTMOAaKTepUaAbHLIX IIpeIiapaToB

BECTHMK ABUMILIEHHEI
Tom 28 = No 1 % 2026

WIN PE3UCTEHTHbIX UHOEKLMIA M3-3a UX Bonee LWIMPOKOTo CNeKkTpa u
CTOMMOCTH.

MonyyeHHble faHHble CBUAETENbCTBYIOT O KOHLEHTPaLMM Npak-
TUKM HA3HAYEHWA BOKPYr OrPaHWMYEHHOTO YMCNA XOPOLIO 3apeko-
MeHA0BaBLWKMX cebsa LedanocnopmHoOB ¢ YMepPEHHOW TeHAEHUMEN K
CHUKEHWIO 3aBUCUMOCTM OT aHTUOMOTUKOB TPETLETO MOKONEHUS LWK-
POKOTO CMeKTPa. ITO MOXKET PAaCcCMaTPUBATLCA KaK NMPOrpecc B pamKax
Nporpamm PaLMOHANbHOTO UCMOb30BaHWA, OAHAKO OAHOBPEMEHHO
NOAYEPKMBAET HEOBXOAMMOCTb MPOAOMKEHWUA MOHUTOPWHIA ANA
obecrneyeHns KNMHWUYECKON 060CHOBAHHOCTW TEPANUK U CHUMKEHUA
PUCKOB PE3UCTEHTHOCTU. BpemeHHas AMHAMUKA NPUMEHeHWUs OT-
ZenbHblx LedanocnopuMHOB NpeacTaBieHa Ha puc. 5.

DDD Ha oaHOrO XuTtens B rog

MNMokasatenb «DDD Ha 0gHOro Xutens B roa» ABAAETCA BaXKHbIM
MHAMKATOPOM KYMYIATUBHOTO BO3AENCTBUA aHTUBMOTUKOB Ha YpOB-
He MonynAuMM, NO3BOAAA OLEHUTb AAUTENbHOCTb Tepanuu, UHTEH-
CMBHOCTb Ha3Ha4YeHWA U MOTEHLMANbHOE A3BAEHVE HA MMKPOOHbIE
3KOCUCTEMDI.

Cpeav TeTPaUMKANHOB SOKCULMKANH AEMOHCTPUPOBAN OTHOCK-
Te/IbHO CKPOMHOE MCMO/b30BaHWe C ypoBHeM Bo3aeicTsna 6 DDD/
wutens/rog [16]. B npoTMBONONOKHOCTb STOMY, aHTUBMOTUKM NeHw-
LUMNNMHOBOTO PAfa MMENM 3HauYUTENbHO b6osiee BbICOKME 3HAYEHUs.
AMIULUMANNH SOCTUT MAKCMManbHOTO ypoBHsA B 2022 r. — 328 DDD/
Xutensa/rod, Toraa Kak aMOKCULMAAMH NOKasan Haubonbluee 3Have-
Hue B 2021 r. — 331 DDD/skutena/roa. Mcnonb3osaHue 6eH3uNeHn-
LMAIMHA OCTaBa/I0Ch 3HAUYMTE/IbHO HUXKE, AOCTUIHYB NuKa B 65 DDD/
wutens/ron 8 2023 1.

LledTpmrakcoH, npeacrasutensd LedpanocnopmHoB TPETbero no-
Konewnws, 8 2021 r. coctasun 9 DDD/skuTens/rog, 4to noavépkmsaet
€ro COXPaHAILLYHCA PONb B rOCMUTA/NbHOWN NapeHTepasibHOM Tepa-
nun. Cpean MakponMaoB asUTPOMMLMH NPOAEMOHCTPUPOBAa 3Ha-
YMTENbHbIN POCT NOTPebNeHNs B TeYeHUe nepuoda MUCCNeaoBaHus,
focturHys 274 DDD/xutens/rog 8 2023 r. ITOT POCT MOXKET OTPaXKaTh
PacLWMPEHHOE SMMNMPUYECKOE NPUMEHEHNE, 0COBEHHO B ambynaTop-
HOM MpPaKTUKe UK B OTBET Ha PecnupaTopHble anuaemun. B npotu-

role in hospital-based parenteral therapy. Among macrolides,
azithromycin showed a significant increase in consumption over
the study period, reaching 274 DDD/inhabitant/year in 2023.
This growth likely reflects increased empirical use, particularly in
outpatient settings or during respiratory epidemics. In contrast,
erythromycin has had limited use, with a peak of only 8 DDD/in-
habitant/year in 2021.

These data underscore the significant variability in exposure
levels across antibiotic classes and individual agents. This hetero-
geneity may stem from differences in clinical indications, drug
availability, resistance patterns, and national prescribing prefer-
ences. These results emphasize the need for targeted antimicro-
bial surveillance programs to align population antibiotic exposure
with evidence-based therapeutic strategies. A summary of these
key indicators is presented in Table 1.

Packages per inhabitant per year (P1Y)

The "Packages per Inhabitant per Year" (PIY) indicator is a
useful metric for antibiotic distribution and utilization at the in-
dividual level. It reflects not only prescribing practices but also
the availability of antimicrobials across various healthcare set-
tings.

Throughout the study period, penicillins consistently ac-
counted for the largest share of antibiotic consumption per inhab-
itant, confirming their primary role in empirical treatment of Rls.
Ampicillin led this category with an annual PIY of 37 [units/1,000
inhabitants], followed by amoxicillin with 29 [units/1,000 inhabi-
tants]. These values indicate widespread use in outpatient prac-
tice and suggest the possibility of repeated courses of therapy for
the same patient within a single year, raising questions regarding
the appropriateness of recurrent prescriptions.

Among non-penicillin antibiotics, ceftriaxone (a third-gener-
ation cephalosporin) followed with a PIY of 12, reflecting signifi-

Puc. 5 [TompebneHue ABTT epynnsi yeganocnopuHos no MHH, DDDs
Fig. 5 Consumption of cephalosporins (JO1D) by INN in DDDs
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BOMO/IOKHOCTb MY 3PUTPOMULMH MMEN OFrPaHUYEHHOE UCMO/b30Ba-
HWe, C MMKOBbIM 3HauyeHuem Bcero 8 DDD/skutens/rog s 2021 .

3TN AaHHble NOAYEPKMUBAIOT 3HAUMUTE/IbHYIO BapuabesnbHOCTb
YPOBHEe BO3AENCTBMA CPean KNacCoB aHTUOMOTMKOB U OTAENbHbIX
npenapatos. MogobHas reteporeHHOCTb MOXKET bbiTb 06ycnoBneHa
PasANYMAMM B KAMHUYECKMX MOKa3aHMAX, AOCTYMHOCTM, nNpodunax
PE3UCTEHTHOCTU M HALMOHA/bHBIX NPEANOUYTEHMAX B Ha3HAYEHUSAX.
Pe3ynbTaTbl NOATBEPKAAIOT HEOOXOAMMOCTbL TaPreTMPOBAHHbIX NPO-
rpamm aHTMMUKPOOHOro HaA30pa, HampaBAEHHbLIX HA NpuBeAeHUe
NONYNALUMOHHOTO YPOBHA BO3AEWCTBMA AHTMBMOTMKOB B COOTBET-
CTBME C A0Ka3aTeNbHbIMM TePaneBTUYECKUMU cTpaTernamun. CBogHble
ZlaHHble MO K/I0YEBbIM NOKa3aTensmM NpeacTaBieHbl B Tabn. 1.

KonnuectBo ynakoBOK Ha oAHOro utena B rog (P1Y)

MoKka3aTenb «KONMYECTBO YNAKOBOK Ha OAHOrO XKUTeNs B roa»
(PIY) sBnseTca yao6HbIM MHAMKATOPOM YacTOTbl PacrnpeseneHus u
MCMNONb30BAHMA aHTUOMOTUKOB Ha MHAMBUAYAIbHOM ypoBHe. OH OT-
paKaeT He TONbKO NPAKTUKY Ha3HaYeHWs, HO M JOCTYNHOCTb MPOTUBO-
MUKPOBHbIX CPEACTB B PA3/IMUHbIX 3BEHbAX 3 PaBOOXPAHEHUS.

B TeyeHWe nepuoaa MCCNesoBaHWA NEHULMANMHBI CTabUbHO
3aHMMaN HanboAbLLYIO OO0 B CTPYKTYpe noTpebneHns aHTMbmo-
TUKOB NO KOJMYECTBY YNaKOBOK Ha Aylly HaceneHws, NoaTBepAaasn
UX K/OYEBYIO PO/b B aMNMpuyeckoit Tepanum PU. Ningepom B aTow
KaTeropum 6ol aMNUUMAIMH C exerogHbiMm PIY=37, 33 HUM cnefo-
Ba/l aMOKCULIMANMH C NOKasaTenem 29. 3TW 3HaUeHUsA YKa3bIBalOT Ha
LUIMPOKOE MPUMEHEHWE B aMByNIaTOPHOM NPAKTUKE W, BEPOATHO, HA
NOBTOPHbIE KYpCbl TEPANMKU Y OAHOTO NaLMeHTa B TEYEHWE 043, YTO
BbI3bIBAET BOMPOCHI O LIeNEcO0bPasHOCTU NOBTOPHbIX HA3HAYEHWIA.

Cpeay HENEHWUUMNNMHOBBIX aHTUOMOTUKOB LIeTPUAKCOH (Le-
$anocnopuH TPeTbero MOKONEHWA) 3aHUMan Cneayrollee MecTo no
PIY=12, 4yTO OTpakaeT 3HaUUTENIbHOE NPUMEHEHUE B CTALMOHAPHbIX
YCNIOBUAX UM ambyNnaTopHOW NpaKTUKe, TPebyoLLEel MHBEKLMOHHOM
Tepanuu. ASUTPOMMLMH, Hanboee YacTo UCNONb3YEMbIN MaKPOUA,
nokasan PIY=14, 4to, BEPOATHO, CBA3AHO KaK C BbICOKOW YaCTOTOM Ha-
3HAYeHUs, TaK U C YA0OCTBOM KOPOTKMX KYPCOB JIeYEHMS.

9T JaHHble AEeMOHCTPUPYIOT KOHLEHTPALMIO MCMONb30BaHMUA
aHTMOMOTUKOB BOKPYF OrPaHUYEHHOTO YMCA NPENAPATOB, YTO MOKET
OTpaXaTb CNeA0BaHUE KAMHWUYECKMM PEKOMEHAALMAM, NMPUBbLIYKM
Bpayet unu GopmynapHble orpaHNYeHUA 3akynok. OgHAKO BbICOKas
yacToTa pacnpefeneHna ynakoBOK OTAEe/NbHbIX MpenapaTos noayép-
KMBAEeT Ba¥HOCTb OLLEHKU, OCHOBaHbI I HA3HAYEHWA HA KNMHUYECKO
HeobxoauMoCT UK 06ycnoBEHbI GaKTOPaMM, TaKUMM KaK Crpoc co
CTOPOHbI NALMEHTOB, AMArHOCTUYECKAA Heonpeaen&HHOCTb UK Pbl-
HOYHaA [OCTYNHOCTb.

Tabauya 1 /JuHamuka nompebneHus ABIT no nokazamesnsam DID u PIY

DID PIY
2021 2022 2023 2021 2022

AMOUUMAANH
Ampicillin
MeHnunNNnHbLI AMOKCUUMANNH
Penicillins Amoxicillin
BeH3nneHUuMNAnH
Benzylpenicillin
LledanocnopuHbl LUedTpmakcoH
Cephalosporins Ceftriaxone
SpUTPOMULMH
Makponngpl Erythromycin
Macrolides A3UTPOMULNH

Azithromycin

96

cant use in both inpatient and outpatient settings where inject-
able therapy is required. Azithromycin, the most frequently used
macrolide, had a PIY of 14, likely due to both its high prescription
rate and the convenience of short-course treatment regimens.

These data demonstrate a concentration of antibiotic use
among a limited number of agents, which may reflect adherence
to clinical guidelines, established prescribing habits, or formulary
procurement restrictions. However, the high frequency of dis-
pensing individual drug packages underscores the need to assess
whether prescriptions are based on genuine clinical need or driv-
en by factors such as patient demand, diagnostic uncertainty, or
market availability.

DISCUSSION

This study presents the first comprehensive assessment
of national antibiotic consumption in the Kyrgyz Republic using
the WHO-recommended ATC/DDD methodology. The results re-
veal a significant and consistent increase in antibiotic use for Rls
between 2021 and 2023. This finding aligns with global trends,
particularly in low- and middle-income countries, where access to
antibiotics is expanding while diagnostic capacity remains limited.

The prevalence of penicillin (JO1C) use is consistent with in-
ternational recommendations, which prioritize it as first-line treat-
ment for community-acquired respiratory tract infections. Howev-
er, the marked increase in the use of beta-lactam/beta-lactamase
inhibitor combinations, such as amoxicillin/clavulanate, raises con-
cerns about empirical escalation and accelerated resistance devel-
opment. Similar trends have been observed in neighboring Central
Asian countries, including Kazakhstan and Uzbekistan.

The increased consumption of macrolides, particularly azi-
thromycin, further reflects the impact of an empirical approach
to therapy, likely reinforced by prescribing practices adopted
during the COVID-19 pandemic. Although azithromycin is widely
used due to its favorable dosing regimen and suggested anti-in-
flammatory properties, the lack of evidence for its routine use in
viral infections highlights the need for stricter prescribing criteria.

The reduction in the number of unique INNs from 24 to 18
over the study period is also noteworthy. This finding may reflect
formulary standardization, but it also indicates a narrowing of the
therapeutic armamentarium, which could limit treatment effec-
tiveness in the face of emerging resistance. Furthermore, the per-
sistent use of ceftriaxone, a third-generation cephalosporin, indi-
cates continued reliance on hospital-based parenteral therapy.

Table 1 Trends in antibacterial drug consumption by
DID and PIY indicators (2021-2023)

2023
83 328 224 5 15 17
331 156 113 10 10 9
54 61 65 1 3 3
9 4 2 7 3 2
8 6 6 1 0.4 1
195 158 274 1 5 8
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OBCYXAEHUE

HacTtoswee uccnenoBaHne NpencTaBAAeT NEPBYHO KOMMIEKC-
HY0 OLLeHKY HaLmoHabHoro notpebneHus ABIN B Kbiprbisckoit Pecny-
6/MKe € ncnonb3oBaHem metogonorun ATC/DDD, pekomeHAoBaH-
Hoi BO3. Pe3ynbTaTbl BbIABUAW CYLLECTBEHHbIN M CTabWUAbHbIA pPOCT
ncnonb3osaHua ABIM npu MHGEKLMAX AblXaTe/bHbIX NyTEN B Nepuog, ¢
2021 no 2023 rr. 37O cornacyeTca ¢ Mo6anbHbIMU TEHAEHLMAMM, OCO-
6EHHO B CTPaHaX C HU3KMM U CPEAHUM YPOBHEM L0X04a, r4e AOCTyn
K aHTMOMOTMKAM pacLIMpseTcs, HO AMarHocTMyeckan 6asa ocTaércs
OrpaHUYEeHHOW.

Mpeobnaganue neHnumnanHos (JO1C) cooTBETCTBYET MEXKAY-
HapOAHbIM PEKOMEHZALMAM, KOTOpble MpeasaratloT UX B KayecTse
npenapaToB NepBoi SIMHUU NPU BHEBONbHUYHBIX UHGOEKLMAX Abl-
XaTesbHbIX NyTeit. OAHAKO BbIPaXKEHHbIN POCT NPUMEHEHWUS KOMbOU-
Hauuit 6eTa-NaKTamoB C MHrMBUTOpamu 6eTa-NakTamas, TakuX Kak
aMOKCULIMNAMH/KNaBYNaHaT, Bbi3blIBaET 06ECMOKOEHHOCTb, B CBA3M C
BO3MOMHOMN IMMNUPUYECKON 3CKaNaL et 1 YCKOPEHUEM PA3BUTUSA pe-
3UCTEHTHOCTU. AHaNOrMYHble TeHAEHLMI HabN0AATCA U B COCEAHUX
cTpaHax LieHTpanbHo A3uu, BKAKOYas KasaxcTaH U Y36eKucTaH.

Poct notpebneHnsa MaKpoaMZoB, OCOBEHHO a3WUTPOMMLIMHA,
[OMNONHUTENBHO OTPaXKaEeT BANAHME IMMMPUYECKOTO NOAX0AA K Tepa-
MWK, BEPOATHO, YCUNEHHOIO NPAKTUKOM HasHaYeHWs BO Bpems NaHae-
Mum COVID-19. XoTs a3UTPOMMLMH LUMPOKO MCNoNb3yeTcs bnarogapsa
YA0OHOMY peXkvMy A03MpOBaHUA U MpeanoaaraemMbiM NpoTMBOBOC-
MaAuTeNbHbIM CBOWCTBAM, OTCYTCTBME AOKa3aTe/NbHOM 6a3bl B OTHO-
LUEHUWN ero PyTUHHOMO NPUMEHEHUA NPU BUPYCHbIX MHEKLMAX NOA-
YépKMBaET HEObXOAMMOCTb bosIee CTPOTMX KPUTEPUEB Ha3HAYEHMS.

CokpalleHune yncna HasHavaembix MHH ¢ 24 go 18 B TeyeHue
nepuoaa UCCNef0BaHNA TaKKe 3aCNYKMBAET BHUMAHUA. ITO MOXKET
OTpaaTb YHUOUKaLMo GopMynapoB, HO BMECTe C TeEM CBUAETEb-
CTBYET O CY)XEHUM TepaneBTUYECKOro apceHana, YTo MOXKET OrpaHu-
unTb 3bDEKTUBHOCTL 1eUeHMA Ha GOHE PacTyLLel Pe3UCTEHTHOCTY.
Kpome TOro, cTabuibHOe MCMonb30BaHWeE UepTpPUAKCOHa, Ledano-
CMOPUHA TPETLErO NOKOMIEHUA, YKa3blBaeT HA NPOAO/KAIOLLYIOCA 3a-
BMCUMOCTb OT rOCNWTANIbHOM NapeHTepPanbHOW Tepanuu.

CWUAbHBIMKU CTOPOHAMM AAHHOTO MCCNeA0BaHUA ABAAIOTCA WUC-
NoNb30BaHNE NONYNALMOHHBIX AAHHbIX, MPUMEHEHUE CTaHAAPTU3M-
pOBaHHbIX MeTPUK BO3 1 aHann3 MHOroNEeTHEN AUHAMMKM.

OrpaHnyeHuns uccnepaoBaHuA. [JaHHble arpermpoBaHbl U He no-
3BO/IAKOT PA3AENUTb CTALMOHAPHOE M ambynaToOPHOE UCNO/b30BaHME,
a TaKKe He BK/IOYAKOT CBEAEHWNA O KNMHUYECKMX UCXO4AX Ha YPOBHE
naupyeHToB. OTCYTCTBME [AHHbIX O PE3UCTEHTHOCTU OrpaHUYMBaET
BO3MOXHOCTb COMOCTAB/EHWA NOTPEBAEHMA C MUKPOBMONOrUYECKU-
MM TEHAEHUMAMM,

HecmoTpsa Ha 3TU orpaHNYeHKs, NONYYEHHbIE Pe3y/bTaTbl 4A0T
LIeHHble OPUEHTUPbI AN Pa3paboTKM NOAUTUKM B 061aCTM aHTUOWO-
TMKOTepanuu. YeesmdeHne o6bEMOB U MHTEHCMBHOCTM MCMO/b30Ba-
HMA aHTMBMOTHKOB B Kbiprbi3ckoii Pecnybiunke yKasbiBaeT Ha Heob-
XOAMMOCTb BHEAPEHUA KOMMAEKCHbIX MPOrpaMm aHTUMMKPOOHOrO
HaZ3opa. byaywime WarK gOoMKHbI BKAKOYATb MHTErPaLMIO AaHHbIX O
noTpebieHUN C MOHUTOPUHIOM PE3UCTEHTHOCTU, Pa3paboTKy HaLwo-
Ha/IbHbIX PYKOBOACTB MO Ha3Ha4YeHWIo 1 06pa3oBaTesibHble MHULMA-
TWBbI, aAPECOBaHHbIE KaK Bpayam, TaK M LUMPOKOM 0BLLECTBEHHOCTU.

3AKNIOYEHUE

[JaHHOe uccnesoBaHue BNepBble NPEeACTaBUAO NONYNALMOHHbIE
[aHHbIE O CTPYKType noTpebaeHus aHTMBMOTMKOB NpW pecnupaTtop-
HbIX 3a60neBaHMAX B Kbiprbisckol Pecnybanke ¢ Mcnonb3oBaHMem
MEeXAyHapo4HO CTaHAAPTM3MPOBAHHbLIX METOAO0B. POCT MCMo/b30Ba-

Strengths and limitations

The strengths of this study include the use of popula-
tion-based data, the application of standardized WHO metrics,
and the analysis of longitudinal trends.

Study limitations. The data are aggregated and do not allow
for the disaggregation of inpatient versus outpatient use, nor do
they include patient-level clinical outcomes. Additionally, the lack
of concurrent resistance data limits the ability to correlate con-
sumption with microbiological trends.

Despite these limitations, the results provide valuable
guidance for national antibiotic policy. The increasing volume
and intensity of antibiotic use in the Kyrgyz Republic highlight
the urgent need for comprehensive antimicrobial stewardship
programs. Future steps should include integrating consumption
data with resistance monitoring, developing national prescribing
guidelines, and launching educational initiatives targeting both
physicians and the general public.

CONCLUSION

This study provides the first population-based data on an-
tibiotic consumption patterns for respiratory diseases in the Kyr-
gyz Republic using internationally standardized methods. The
increasing use of broad-spectrum antibiotics, coupled with a de-
cline in the diversity of prescribed medications, underscores the
risk of rising AMR. These findings highlight the need to shift from
passive antibiotic access to active stewardship. Integrating moni-
toring with clinical guidelines and diagnostics will be key to main-
taining the long-term effectiveness of antibacterial therapy.

Key Points of the Study

What is known at present?

e The overuse and irrational use of antibiotics drives
global AMR.

e The WHO and CAESAR recommend standardized moni-
toring using the ATC/DDD methodology.

e  Central Asia remains underrepresented in global antibi-
otic consumption databases.

What is new in this work?

e This work is the first analysis of antibiotic consumption
specifically for respiratory diseases in Kyrgyzstan using
the DDD methodology.

e Overall DDD, DID, and PIY rates increased significantly
between 2021 and 2023.

e The reduction in INN diversity indicates a growing reli-
ance on a limited spectrum of antibiotics.
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HUA aHTMBMOTMKOB LUMPOKOIO CNEKTPA B COYETAHUM C COKpaLLEHUEM
pa3Ho0bpasnsa HasHAYaeMbIX MPEnapaTos NOAYEPKUBAET PUCK Ha-
pacTaHWA aHTUMWUKPOBHOW PE3UCTEHTHOCTU. ITU Pe3y/bTaTbl aKLEH-
TUPYIOT HEOBXOAMMOCTb Nepexosa OT NaccMBHOrO obecneyeHns ao-
CTyna K aHTMBMOTHMKAM K aKTUBHOMY YNPaBAEHUIO UX NPUMEHEHUEM.
MHTErpaLma MOHUTOPMHIA C KAMHUYECKUMU PEKOMEHIALMAMM U -
arHOCTVKOW CTAHET KNtOUYEBbIM YC/IOBMEM COXPAHEHUA JONTOCPOYHOM
3QPEKTUBHOCTU aHTUOAKTEPUAIbHON Tepanum.

OCHOBHbIE NONOXEeHUA UccnefoBaHUA

Y10 M3BECTHO B HAcTOALLEE BpEMSA?
e [nobanbHas aHTUMMKPOOHasn pesncteHTHocTb (AMR) 0by-
C/I0B/IEHA YPE3MEPHBIM W HEPALMOHA/IbHBIM UCMO/b30Ba-

e BO3 u CAESAR peKkomeHAyIoT CTaHAAPTU3NPOBAHHbIN MO-
HUTOPWMHT C MCMNONb30BaHWeM meTogonorum ATC/DDD.

e LleHTpanbHas A3us 0CTaétca HeAoNPeACTaBAEHHOW B [0-
6anbHbIX Basax AaHHbIX MO MCMONb30BAHWIO aHTUOMOTH-
KOB.

Y10 HOBOrO B A@aHHOM paboTe?

e 370 nepsblii aHann3 npumeHenuna ABI npu pecnupatop-
HblX 3abonesaHusax B KblprbiacTaHe C MCMNONb30BaHUEM
DDD-meTtozonorunm.

e 06wwme nokasatenn DDD, DID u PIY 3HaunTenbHO BO3pocau
B nepuog 2021-2023 rr.

e CokpalueHue pasHoobpasua MHH cBuaeTenbcTeyet o pa-
CTYLLE 3aBUCUMOCTM OT OTPaHUYEHHOTO CMEKTpa aHTMbHo-

HMemM aHTMOUMOTMKOB. TUKOB.
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