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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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COMPARATIVE ANALYSIS OF ANTIBIOTIC CONSUMPTION IN MULTIDISCIPLINARY 
HOSPITALS IN ALMATY PERSPECTIVES ON AWARE AND ABC ECONOMIC ANALYSIS
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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 

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 № 
1 and № 2 from 2021 to 2022 revealed significant trends in 
drug usage. Hospital № 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%.

It is 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 № 2 (Table 1) shows minimal change 
in total medicine consumption. However, it reveals a shift 
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Hospital No. 2 (2021) Hospital No. 2 (2021)
Category A

MNN KZ Tenge. % in the 
segment MNN KZ Tenge. % in the 

segment 

Meropenem 
Cefepime 
Ceftriaxone
Ceftazidime 
Metronidazole

6 921 
681,000
6 183 
934,000
5 208 
356,000
964,000 940
920 907,900

26,925%
24,056%
20,261%
3,660%
3,582%

Cefepime 
Ceftriaxone 
Meropenem 
Piperacillin tazobactam 
Metronidazole 
Vancomycin

10 196 867,200 
4 795 871,890 
2 520 089,170 
2 209 680,000 
1 070 377,620 
1 006 425,150

37,111%
17,454%
9,172% 
8,042% 
3,896% 
3,663%

Category В

Cefazolin 
Amoxicillin+clavulanic acid
Paperbacka 
Azithromycin
Levofloxacin

877 650,000
455,000 830
820 000,000
718 746,700
639 325,680

3,414%
3,230%
3,190%
2,796%
2,487%

Linezolid 
Levofloxacin 5mg/ml-100ml
Ceftaroline fosamil
Amoxicillin+clavulanic acid
Azithromycin
Cefazolin

940 890,000 
952,900 854 
842 000,000 
566 240,290 
513 568,260 
472 826,920

3,424% 
3,112%
3,064% 
2,061%
1,869% 
1,721%

Category С

Vancomycin-Elias 
Ciprofloxacin 
Cefoperazone+Sulbactam, 
Amikacin, 
Clarithromycin
Fluimucil
Cefuroxime 
Furazolidone 
Doxycycline 
Chloramphenicol 

544 552,000
352 226,200
264 083,000
168 727,000
420,000 98
97 374,000
84 350,000
29 941,000
4 588,800
600,000

2,118%
1,370%
1,027%
0,656%
0.383%
0,379%
0,328%
0,116%
0,018%
0,002%

Ceftazidime 
Ciprofloxacin 
Moxifloxacin
Amikacin, 
Clarithromycin,
Cefuroxime 
Amoxicillin+clavulanic acid
Cefoperazone+Sulbactam
Furazolidone 
Furagin 
Furadonin

299 712,000 
268 481,230 
247 500,000 
240 983,000 
141 957,760 
30 012,000 
25 620,000 
23 800,000 
7 260,000 
3850,000 
2 990,000

1,091% 
0,977%
0,901% 
0,877%
0,517% 
0,109%
0,093% 
0,087% 
0,026% 
0,014% 
0,011%

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

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 № 2 showed a 0.8% increase in 

ABC segment antibiotic costs, while hospital № 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.

Given the low 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
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Conclusion.
Analysis shows increasing antibiotic purchase volumes in both 

hospitals. Hospital №1 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 №2 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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