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Abstract. In medical practice, monitoring the effectiveness of antibiotics and the susceptibility
of pathogens plays an important role. According to the recommendations of the World Health
Organization, controlling the efficacy and safety of antibacterial therapy can reduce infection
resistance. Studying the patterns of antibiotic use in a hospital that provides emergency and planned
specialized medical care is of both scientific and practical interest.

Aim of the study: To examine cases of antibacterial therapy prescriptions in the clinic and to
assess the state of antibacterial therapy based on the results of a cross-sectional (point-prevalence)
study.

Materials and methods: The study of antibacterial prescriptions was conducted in the clinical
departments of City Clinical Hospital No. 1 in Shymkent. All medical records of patients receiving
treatment at the time of the study were analyzed. A cross-sectional epidemiological method was used
to assess the effectiveness of antibacterial therapy.

Results and conclusions: The prevalence of antibacterial therapy in the hospital in our study was
91.9%. Most patients (75%) received one antibiotic during treatment. The proportion of patients who
were prescribed two antibacterial drugs was 17.6% of all patients receiving antibacterial therapy,
while the combined proportion of those prescribed three or more antibiotics was 7.4%. Cephalosporins
were used as initial antibacterial therapy in 81% of cases, and in 72.0% of these cases the effectiveness
of the drugs was sufficient. Cefazolin and Ceftriaxone, which were used as the main antibiotics in
postoperative patients, demonstrated effectiveness rates of 81% and 66.4%, respectively. The low
effectiveness of ceftriaxone observed in our study highlights the need for enhanced monitoring of this
antibiotic.

Keywords: antibacterial therapy; cross-sectional point-prevalence study; effectiveness of
cephalosporins; cefazolin; ceftriaxone.

IIIbiMKeHT KanachiHbIH Nel Ka/laibIK KIHHUKA/IBIK, apyXaHAChIHAAFbl aHTHOMOTHKTEP/i
KOJ1/IaHY/IbIH JKaFjalbl

Opwmanos T.H., lllazagaes III.B., CembaeBa A.)K., Koxxambepai A.B., Ypucbaera I'.B.
Koka Axmet fcaym aTbIHAAFbI Xa/lblKapasiblK Ka3aK-TYPiK YHUBEPCUTETI
JKorappel MeULIMHATIBIK, OKY OPHBIHAH KeliHri Oinim 6epy dakynbreTi (IIbivMkenT, Ka3zakcTaH)

Aunjgarna. MeauiMHaMBIK —TaKipubeZe aHTUOMOTUKTEP/iH, TUIMJIIITIH >KoHe aypy
KO3/IbIPFBIIITAP/bIH, Ce3iMTa/JbIFbIH OaKbllay MaHbI3/[bl OPBIH anajpl. JyHUeXY3iTiK JeHcay/IbiK
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cakTay YUbIMbIHBIH, (I ]¥) yChIHBIM/IapbiHa CaliKeC, aHTUOAKTePUA/IZIBIK TeparisHbIH, THIMZAL/IIri MeH
Kayirci3zgirin  0akpliay apKbLibl WH(EKIUsIapAbIH, Pe3UCTEHTTIITiIH TeMeHZAeTyre MYMKIiHZiK
Oepepi.
Makcatbl: KmmHMKaaFbl aHTHOAKTepUaIbIK Tepanus TaFalbIHZAAY KaFJaiapblH 3€pTTey

JK9He aHTHOaKTepuasblK TeparnusHblH >KarjalibiHa KesijeHeH (6ipcaTTiK) aficiHiH HITHKesepi
HerisiHzie Oara Oepy.

3epTTey MarepuasZiapbl MeH aficTepi: AHTUOAKTepPUABIK TaFalbIH/ay/Iap/bIH, >Kal-KyHiH
3eprrey IllbiMKeHT KanaceiHblH Nel KananblK KIMHUKANbIK aypyXaHACbIHbIH —K/IMHUKAJIBIK
GenimMienepinze kyprizinigi. Em  kaOblngan >kaTkaH 0ap/blK HaykKacTapblH MeAWLMHAJIBIK
KapTasiapel 0ip Me3eTTe Tasayra asblHABL AHTHOAKTepHasAblK TeparusHbIH, THIMALUTTiH
OaranaybIH/ja MU/IEMHUOJIOTHSIBIK 3epTTeY/IiH Oip COTTIK KeJieHeH, 3epTTey Jici Ko/IJaHbIIAbI.

Hatmkenepi MeH KODBITBIHABUIAPbL: AHTHOAKTepHas/IbIK TepanusHbIH, Tapanybl 0i3fiH
3eprTeyimizie 91,9% Kypazwl. HaykactapabiH, 6aceim 6Gesiri (75%) emgey O6apbickiHaa 6ip
AaHTUOWOTHK KaObUiZiaFaH, eKi aHTOaKTepuai/bIK Tperapar aHTUOAKTepHA/IIbIK eM ajiFaH OapJibik
HayKactapbiH, 17,6%-bIH Kypajpl, aj yII >kdHe OJaH Ja Kemn aHTUOMOTHK TaralbIHZAIFaH
HayKACTap/blH, JXKUBIHTHIK yJsiec caiMarbl 7,4% Oongpl. CTapTThIK aHTUOAKTEPHAJIBIK, Teparis
petinze 81% >xarpaiiza 1jedanoCropyuHep TaFalbIH/aFaH, >KoHe 0J1apZbIH, Ka/rbl TUiMAiiri 72,0%
Karmanapaa Oavikanapl. OnepalusiiaH KeWiHri HaykacTapJia Heri3ri aHTMOWMOTHKTED peTiHe
KonganraH Lleda3zonvH MeH LledTpuakconHbiH, THiMAitri 81% men 66,4% 6onapl. KiuHuKagarbi
aHTUOAKTepUA/IIBIK ~TepamnusHbIH, JKal-KyWiH Oarajmay VIIIiH KeJiJileHeH 3epTTey asChIHJa
e TPUAKCOHHBIH, THIMZIIIri TOMeH eKeHJiri >koHe Oy/ mperaparThl 0akbliay Ka)KeT eKeHJiriH
KOpCeTTi.

TyuiH ce3aep: aHTUOaKTepUa/IZi Teparusi, Oip COTTIK KeJiZieHeH, 3epTTey, riedasioCriopuH/Iep/iH
TUiMZALTIT, teda3onuH, LedTprakcoH.

CocTosiHHEe aHTHOAKTepHA/IbHON TePanuy B FOPOCKON KIMHUUECKOo# 0obHuLe Ne 1
r. llleIMKeHT

Opmanoe T.H,, II1azajaes I11.B., Cem6aeBa A.)K., Koxxambepi A.B., Ypucbaera I'.b.
MexayHapoaHbIM Ka3axCKO-TYpPeLIKUM YHUBepCUTeT UMeHU Xopka Axmes fcaBu
daky/bTeT BBICLLIEr0 MeJUIIMHCKOTO MOC/IeBY30BCKOro obpa3zoBanus (IlIbivkeHT, KaszaxcTaH)

AnHoOTanusa. B MeMLIMHCKOM MpaKTHKe BaKHOE MeCTO 3aHHMMaeT KOHTPOJ/Ib 3(PPeKTUBHOCTH
aHTUOMOTHUKOB Y UYBCTBUTEJILHOCTH BO30yauTeneid Oose3neidi. CormacHO peKOMeHAALUsIM
BcemupHOil opraHu3aldy 3/paBOOXpaHeHUs, KOHTpoiupysl 3¢h¢deKTUBHOCTE U 6e30MacHOCTh
aHTHOaKTepHasbHOW Teparvy, MO)KHO CHH3UTb Pe3UCTeHTHOCTb MH(peKiuil. M3yueHue MpakTUKU
NpUMeHeHUsi aHTUOMOTHMKOB B  OOJbHULIE, OKasblBawolllell 9SKCTPEHHYH) W TUIAaHOBYHO
CrieL{MajM31pOBaHHY0 MeIULMHCKYIO MTOMOILlb, BbI3bIBAaeT HAYUYHbII U NIPaKTUUYeCKUM UHTepec.

Lenb uccnefoBanust: V3yunTh c/iyyan Ha3HaueHUsi aHTUOaKTepUaIbHOM Teparvu B KIIMHUKe U
JlaThb OIIEHKY COCTOSTHUSI aHTHOAKTepUasbHOM Tepariid Ha OCHOBAaHWU Pe3y/IbTaTOB IOMEPEeuHOro
(0/HOMOMEHTHOI'0) MeTO/a UCC/Ie/I0BaHUSI.

Marepuanel ¥ MeToAbl WCC/eioBaHus: ViccieqoBaHue aHTHOAKTepUanbHBIX Ha3HAUueHWH
nipoBe/ieHbl Ha 0a3ze K/IMHUUeCKUX OTAeneHud ['opojckoi kivHuueckou GosibHUIBI Nel ropoja
TeivMKeHT. BbUTH MpOaHaIM3UPOBaHbI BCe MeAULMHCKYE KapThl OOIbHBIX, TIOMYYalOIIMX JIeyeHre Ha
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MOMEHT uccjeoBaHust. [Isisi orieHKU 3¢ (eKTUBHOCTH aHTHOAKTepUaTbHON Tepariu UCI0JTb30BasICs
MOMNepeuHbId MeTO/, SMTUEeMUO0IOTMUeCKOr0 UCC/IeJOBaHuS.

Pe3ysibTaThl ¥ BBIBO/IbI: PacrpocTpaHeHHOCTh aHTMOAKTepUaabHON Teparnuyd B OOJbHMULIE B
HallleM ucciiefioBaHur coctaBuia 91,9%. BosbMHCTBO naiyeHToB (75%) mostyuanu B Xo/ie JieueHus
OJUH aHTUOWOTHK. Y[le/NIbHbI BeC MalMeHTOB, KOTOPbIM Ha3HaueHbl [Ba aHTUOaKTepuaJbHBIX
nperniapata coctaBus 17,6% OT BcexX TAalMeHTOB, IMO/MyYaBIIMX aHTUOAKTepuanbHOe JjieueHue, a
COBOKYTIHBIA y/leflbHbIM BeC TaljMeHTOB, KOTOPbIM ObLTM Ha3HaueHbl TPU U Oosiee aHTHMOMOTHKA,
cocraBun 7,4%. B kauecTBe CTapTOBOM aHTHOAKTepHaIbHOM Teparyu 1jedamoCcIiopuHbI IPUMEHSUTUCH
B 81% cmyudaeB, ripu 3ToM B 72,0% ciyuyaeB 3¢¢deKTUBHOCTh TIperaparoB Oblia /10CTaTOYHOM.
Ledazoma u 1ledhTprakcoH, KOTOpble HCIIO/IH30BaMCh B KaueCTBe OCHOBHBIX aHTHOWOTUKOB Y
1oc/ieorepaljMOHHbBIX TMalUeHToB, uMenn 3@ dekTuBHOCTL 81% U 66,4% cooTBeTcTBeHHO. HU3KMe
3HaueHus1 3deKTUBHOCTH 1eTPUAKCOHa B aHTHOAKTepUasbHOM Tepanuy B K/IWHUKE B HallleM
MCCJIeIoOBaHUU TI0Ka3bIBalOT O HEOOXOJUMOCTH KOHTPOJISI 3TOTO TIperapara.

KnwueBble (/0Ba: aHTWOaKTepuasbHasi  Tepamwus;  IIOTIEPEUYHOe  OJIHOMOMEHTHOE
rccaenoBaHue; 3pGeKTUBHOCTS 11edhanoCcriopruHoB; 1eda30/vH; Le(TpHUaKCoH.

Introduction

Issues of antibiotic resistance are among the current pressing areas of both theoretical and
practical medicine and hold significant importance in the healthcare system as well as in society [1,2].

In clinical practice, the widespread prescription of antibacterial therapy, insufficient monitoring
of antibiotic effectiveness and safety, as well as the lack of standardized protocols for antibiotic use,
are considered among the main factors contributing to the emergence of multidrug-resistant bacterial
strains [3,4,5].

To monitor the spread of antimicrobial-resistant forms of microorganisms (pathogens),
internationally recognized tools for rational antibiotic use, such as the AWaRe and AMS programs, are
being implemented in clinical settings [6,7].

According to the recommendations of the World Health Organization (WHO), classifying
antibiotics within the AWaRe system into “Access,” “Watch,” and “Reserve” groups allows for better
monitoring of the effectiveness and safety of antibacterial therapy, as well as helps reduce the
development of antimicrobial resistance.

The successful implementation of the AMS program in clinical institutions, and its widespread
adoption across all healthcare organizations, contributes to the rational use of antibacterial agents,
timely identification of hospital-acquired resistant infections, and the prevention of their development
[7].

Studying the current state of antibacterial therapy in the healthcare system, as well as the
experience before and after the implementation of a monitoring program, is of particular scientific
interest [8,9].

Materials and research methods

The search for research methods capable of providing an objective and comprehensive
assessment of antibacterial therapy, while requiring minimal time and resources, is of both theoretical
and practical importance [10].
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To rapidly assess the state of antibacterial therapy, a cross-sectional (one-time) study design is
used, which allows for capturing the situation at a specific point in time without taking into account the
many factors that may influence the infection treatment process [11].

During the monitoring of antibacterial therapy, the cross-sectional study design allows for the
assessment of the current state of therapy, analysis of the effectiveness and safety of drugs, and timely
adjustments to prescribing practices to prevent the development of antibiotic resistance.

A prospective (longitudinal) study is a long-term monitoring method in which the expected
outcomes have not yet occurred at the start of the study. This approach allows for the evaluation of the
rationality of antibacterial therapy practices, as well as the assessment of drug effectiveness and safety
[12].

A cross-sectional study is an epidemiological study design in which participants are examined
only once, and information (in this case, the criteria and data for prescribing antibacterial therapy to
patients) is collected at a single point in time.

In large scientific projects, cross-sectional studies are typically conducted at the initial stage of
the research. Their purpose is to obtain preliminary data on the prevalence of the issue under
investigation and to formulate scientific hypotheses that serve as a basis for subsequent in-depth
studies and complex statistical analyses [13,14].

Despite some limitations of this method, its main advantage lies in the ability to assess the state
of antibacterial therapy practices in a clinical setting.

The study of the state of antibacterial prescriptions was conducted in the clinical departments of
Shymkent City Clinical Hospital No. 1.

Shymkent City Clinical Hospital No. 1 is a multidisciplinary medical institution providing both
emergency and planned specialized care in surgical, trauma, urological, neurosurgical, gynecological,
neurological, and therapeutic fields.

According to the data from the Medical Information System (MIS), during the study period from
October 20 to 23, 2025, the medical records of all patients receiving treatment at the hospital were
analyzed.

Objective of the study: To investigate the patterns of antibacterial therapy prescription in the
clinic and to assess the current state of antibacterial therapy.

To achieve this objective, the following tasks were set:

1. To investigate the patterns of antibacterial therapy prescription;

2. To analyze the use of cefazolin and ceftriaxone in both monotherapy and combination
therapy;

3. To assess the effectiveness of empirical antibacterial therapy.

The following criteria were selected to assess the state of antibacterial therapy:

1. The proportion of patients prescribed antibacterial therapy;

2. The number of patients prescribed a single antibiotic;

3. The proportion of patients prescribed cephalosporins;

4. The number of patients prescribed two antibiotics;

5. The number of patients prescribed three or more antibiotics.

To determine the effectiveness of cefazolin and ceftriaxone as empirical antibacterial therapy,
their use in both monotherapy and combination therapy was analyzed.

Assessment of Risk of Bias. Since this study aimed to investigate the state of antibacterial
therapy in the clinic, a one-time cross-sectional study was chosen to assess the effectiveness of
antibacterial therapy as a rapid and low-cost method for evaluating the efficacy of antibacterial drugs.
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The examination of antibacterial prescription practices in the clinical departments was
conducted without interfering in the treatment process. The patients’ condition and diagnosis were not
selected, and the final outcome of anti-infective therapy was not considered. The primary criterion for
evaluating the effectiveness of antibacterial therapy was the adequacy of a single prescribed drug or
the addition of an extra antibiotic at the time of the study. This approach helps to reduce the risk of bias
in clinical research.

Results and Discussion. To assess the state of antibacterial therapy in the clinic, we attempted
to interpret the results of a prospective cross-sectional study conducted on the medical records of
patients in the hospital.

Medical records of 235 patients who received treatment from October 20 to 23, 2025, were
analyzed. Among them, 216 patients were prescribed antibacterial therapy. In our study, the
prevalence of antibacterial therapy was 91.9%.

The results of the study are presented in Table 1. As shown in Table 1, in a hospital providing
both emergency and planned medical care, antibacterial therapy was most often administered as
monotherapy. At the time of the study, the majority of patients (75%) received a single antibiotic
during treatment. Two antibacterial drugs were prescribed to 38 patients, accounting for 17.6% of all
patients who received antibacterial therapy.

Table 1 — State of Antibacterial Therapy

Number of Antibiotics Number of Patients Proportion (%)
1 antibiotic 162 75%

2 antibiotics 38 17,6%

3 antibiotics* 14 6,5%

4 antibiotics* 2 0,9%
Total 216 100%

Note: * — Cases where 3 or 4 antibiotics were prescribed in total, taking into account
previously administered antibiotics.

The combined proportion of patients prescribed three or more antibiotics was 7.4%. Analysis of
the medical records of 162 patients who received a single antibacterial agent during the study period
showed that 126 patients were treated with cephalosporins (cefazolin — 52, ceftriaxone — 73), while 36
patients received antibiotics from other groups: fluoroquinolones — 26 (ofloxacin, ciprofloxacin,
levofloxacin), aminoglycosides — 7 (amikacin, gentamicin), and metronidazole — 3.

To evaluate the effectiveness of cefazolin and ceftriaxone as the main antibiotics in
postoperative patients, all medical records in which these antibiotics were used were analyzed.

In the overall pattern of antibacterial prescriptions, cephalosporins were prescribed as initial
antibacterial therapy in 175 out of 216 patients, corresponding to 81.0% (Table 2).

Table 2. Number of Patients Prescribed Drugs Belonging to the Cephalosporin Group

Antibiotics 1 drug 2 drugs 3 drugs Total
Cefazolin 52 12 - 64
Ceftriaxone 73 24 13 110
Cefuroxime 1 - - 1
Cephalosporins 126 36 13 175
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In this study, cephalosporins were prescribed as monotherapy to 126 patients, while a second
antibiotic was added for 36 patients. Among 14 patients who received three antibiotics, 13 were treated
with cephalosporins.

The study of the overall effectiveness of antibiotics belonging to the cephalosporin group
showed that their effectiveness was observed in 72.0% of cases.

Cefazolin was prescribed to 64 patients, including 52 as monotherapy and 12 with an additional
second antibiotic. The effectiveness of cefazolin was 81.3%.

Ceftriaxone was prescribed to 110 patients: 73 received it as monotherapy, 24 with an additional
second antibiotic, and 13 with a third antibiotic. The effectiveness of ceftriaxone was 66.4%.

Cefuroxime was prescribed to only one patient. According to the study results, the effectiveness
of cefazolin was 81.3%, while that of ceftriaxone was 66.4%.

Conclusion

1. A cross-sectional study can be used to assess the state of antibacterial therapy in a clinical
setting.

2. The low effectiveness of ceftriaxone in antibacterial therapy indicates the need for careful
monitoring of this drug.

Conflicts of Interest: The authors declare no conflicts of interest.
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