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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Research objectives: To investigate possible links between
antibiotic consumption levels, with subsequent improvement
of approaches to enhance antibiotic use effectiveness and curb
antibiotic resistance growth.

Inclusion criteria: The inclusion criteria were antibacterial
drugs for systemic use.

Materials and Methods: In this study, we selected 2
multidisciplinary hospitals in Almaty. Financial statements for
antibacterial drugs from the last two years (2021-2022) were
received. The distribution of antibiotics was analyzed using
ABC analysis, antibiotic consumption was assessed, and the
AWARE classification proposed by WHO was investigated.

In modern medicine, antibiotic resistance is becoming a
serious problem. Medical hospitals face the challenge of using
antibiotics effectively. The study of strategies such as the
AWARE Classification (ACCESS, WATCH, RESERVE) and
ABC Analysis helps to optimize the use of antibiotics, curb
resistance and save resources of medical organizations, ensuring
long-term treatment effectiveness and patient satisfaction.

Presented by the World Health Organization, the AWARE
classification has been in place since 2019. Many countries,
including Kazakhstan, have not yet implemented AWaRe. This
article highlights the need for an AWaRe tool to ensure optimal
antibiotic use and reduce antibiotic resistance.

Key words. Pharmacoeconomics, Aware, ABC analysis,
resistance, AMR, expensive drugs, antimicrobial resistance.

Introduction.

Global antibiotic consumption has grown rapidly over the
past 20 years. It is estimated that about 700,000 deaths occur
annually due to antimicrobial resistance (AMR), and deaths
from AMR could rise to 10 million by 2050 unless concerted
action is taken [1-6].

Ensuring adequate access to antibiotics while preventing
overuse, especially of drugs with an excessively broad spectrum
of action, remains a significant challenge, particularly in low-
and middle-income countries.

In the modern era of rapidly developing medicine, challenges
associated with antibiotic resistance have become an integral
part of clinical practice and global health. The growing threat
of antibacterial drug effectiveness loss emphasizes the need to
systematize and optimize their use in medical institutions. In this
context, strategies such as the WHO's AWARE Classification
and ABC Analysis play key roles in effectively managing costs,
minimizing resistance risk, and ensuring long-term treatment
effectiveness.

Despite these strategies' importance, their implementation is
not always consistent across medical institutions in different
countries. This article focuses on the need to research and
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implement tools such as AWARE and ABC Analysis in medical
hospitals in Almaty, Kazakhstan. Our research aims to improve
treatment effectiveness approaches, control resistance growth,
and ensure cost-effectiveness in medical practice. Analysis
of current antibiotic use practices and their distribution using
AWARE strategies and ABC Analysis will identify key
improvement areas and help formulate recommendations for
successful long-term application in medical practice.

The AWARE classification and ABC Analysis are used to
systematize and analyze antibiotic use data in multidisciplinary
hospitals. The AWARE classification ranks antibiotics
according to their importance and relevance for specific
infection treatments.

This classification aims to reduce the use of antibiotics in the
observation and reserve groups [1]. The Access group refers
to antibiotics acting on a wider range of pathogens with lower
antimicrobial resistance potential than drugs from other groups.
Examples include Benzylpenicillin, Amoxicillin, Ampicillin,
Trimethoprim, and sulfamethoxazole. The "Watch" group
includes drugs with higher resistance development potential,
such as fourth-generation cephalosporins, fluoroquinolones,
and carbapenems. The "Reserve" group includes antibiotics
for treating confirmed and suspected multidrug-resistant
microorganism cases [1].

This allows medical staff to focus on the most effective
drugs and allocate resources properly. ABC analysis estimates
antibiotic cost and use. Drugs are categorized as A, B, or C
based on cost and usage frequency. This helps identify variables
requiring additional attention and control, thus improving
budget allocation for medicines that require attention in practical
healthcare [2].

The purpose of the study: To evaluate current antibiotic
usage practices in multidisciplinary hospitals in Almaty using
the AWARE Strategy and ABC Analysis.

Results and Discussion.

Analysis of antibiotic costs in multidisciplinary hospitals Ne
1 and Ne 2 from 2021 to 2022 revealed significant trends in
drug usage. Hospital Ne 1 showed a 46.1% increase in antibiotic
purchases, with main expenses concentrated in the "Watch"
group. According to WHO recommendations [1], antibiotic
costs should primarily be allocated to "Access" group drugs
(at least 60%); however, in this case, such costs only reached
25.6%.

Itis important to note that the expensive "Watch" group includes
drugs such as Ceftriaxone, Vancomycin, and Meropenem.
Ceftriaxone remains one of the most frequently prescribed
antibiotics, with its consumption increasing by 9.04% in 2022.

Analysis of hospital Ne 2 (Table 1) shows minimal change
in total medicine consumption. However, it reveals a shift

75



Table 1. Antibiotic cost structure according to AWaRe classification for hospital No. 2.

Category A
0/ 1 0/ :
MNN KZ Tenge. S/;’ in the MNN KZ Tenge. 0 in the
gment segment
6921
681,000 o Cefepime 10 196 867,200 37,111%
g’leefz"fzf;l:m 6183 ;ggig;‘ Cefiriaxone 4795871,890  17,454%
CeftrIi)axone 934,000 20’2 61“/0 Meropenem 2 520 089,170 9,172%
Ceftazidime 5208 3 6’ 60% ¢ Piperacillin tazobactam 2 209 680,000 8,042%
Metronidazole 356,000 3’ 582“/0 Metronidazole 1070 377,620 3,896%
964,000 940 7’ ° Vancomycin 1 006 425,150 3,663%
920 907,900
Category B
. . o
Cefazolin 77650000 341% T L oomi 552900854 3112%
Amoxicillin+clavulanic acid 455,000 830 3,230% evotioxactit Mg/ ’ e
Ceftaroline fosamil 842 000,000  3,064%
Paperbacka 820 000,000 3,190% o L
. . Amoxicillintclavulanic acid 566 240,290  2,061%
Azithromycin 718 746,700 2,796% . . o
Levofloxacin 639 325,680 2,487% Azithromycin 513 568,260 11,869%
’ ’ Cefazolin 472 826,920 1,721%
Category C
1d1 0,
Vancomycin-Elias 544 552,000 2,118% Ceftazidime 299712,000 1,091%
. . o Ciprofioxacin 268 481,230  0,977%
Ciprofloxacin 352226200 11,370% Moxifloxacin 247500,000  0,901%
Cefoperazone+Sulbactam, 264 083,000 1,027% o ’ ’ ’
o Amikacin, 240 983,000 1 0,877%
Amikacin, 168 727,000 0,656% . .
. . Clarithromycin, 141 957,760  0,517%
Clarithromycin 420,000 98 0.383% .
. . Cefuroxime 30 012,000 0,109%
Fluimucil 97 374,000 0,379% A . .

. Amoxicillintclavulanic acid 25 620,000 0,093%
Cefuroxime 84 350,000 0,328%

. Cefoperazone+Sulbactam 23 800,000 0,087%
Furazolidone 29941,000 0,116% . o
Doxycycline 4 588.800 0.018% Furazolidone 7 260,000 0,026%

£} s . 0
Chloramphenicol 600,000 0,002% Furagin 3850,000 0,014%
Furadonin 2 990,000 0,011%
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Figure 1. The level of antibiotic consumption in hospital No. 1 for the period 2021-2022.

in antibiotic usage patterns: "Watch" group consumption
increased from 84.14% to 88.21%, while "Access" group usage
decreased from 11.7% to 8.6%, indicating non-compliance with
WHO recommendations. Additionally, the introduction of new
"Reserve" group antibiotics (Imipenem+Cilastatin, Linezolid,
Ceftaroline-Fosamil) in the ABC segment indicates an ongoing
need to update and expand the antimicrobial arsenal.

Special attention should be paid to the three leading frequently
prescribed and expensive drugs - Ceftriaxone, Cefepime,
and Meropenem. This observation highlights their clinical
importance and the need for careful consumption monitoring.

From 2021 to 2022, hospital Ne 2 showed a 0.8% increase in
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ABC segment antibiotic costs, while hospital Ne 1 (Figure 1)
showed no year-over-year changes. This difference may result
from introducing new antibiotics from "Watch" (e.g., Cefepime,
Piperacillin-Tazobactam) and "Reserve" (e.g., Vancomycin)
categories, possibly due to changing disease patterns and
increased antibiotic resistance.

Giventhelow prescription frequency of "Access" category drugs
(including Amoxicillin, Cefazolin, Amoxicillin+Clavulanic
acid, Amikacin), their minimal contribution to total costs
(11.78% - 3,028,663,700 tenge) compared to the 10% increase
in "Watch" category purchases is economically unjustified and
requires a review of drug procurement strategies.


https://en.wikipedia.org/wiki/Ceftaroline_fosamil

Conclusion.

Analysis shows increasing antibiotic purchase volumes in both
hospitals. Hospital Nel demonstrated a significant increase in
consumption of expensive group "A" ("Watch") drugs, along
with the introduction of new antibacterial drugs from the
carbapenem group. Hospital Ne2 maintained stable total drug
consumption while retaining a high percentage of expensive
antibiotic use. The top three prescribed antibiotics remained
almost unchanged in both hospitals, emphasizing the need for
careful monitoring and consumption regulation.

Based on the study findings, to improve antibiotic use
effectiveness and control resistance growth, training seminars
should be conducted to educate medical professionals about
rational antibiotic use in hospitals using ABC analysis and the
AWaRe strategy (WHO).
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