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Introduction

Antimicrobial Resistance (AMR) has emerged as a significant public health and economic
issue worldwide, affecting both developed and developing countries. Our research has been
motivated by the increasing prevalence of carbapenem-resistant P. aeruginosa, A.baumannii,
and K. pneumonia in recent years.

Goal
To determine antibiotic susceptibility of the pathogens isolated from wound infection and to
detect its multidrug resistance.

Material and Method

Samples were collected from patients with wound infections. Pathogens were identified
by using the traditional culture methods and the API system with serotypes determined
phenotypically. Antibiotic susceptibility was assessed using the disk diffusion method and
the MIC to analyse antibiotic resistance.

Results
In the study, among 11,221 recorded cases of wound infections in 2023, bacterial pathogens
were detected and identified at the species level in 10,339 cases (92.1%).

For identification results showed that A. baummannii were detected from 138 cases (1.3%),
216 cases (2.08%) of Ps. aeruginosa, 5 cases (0.04%) of B. cepacia, 1,383 cases (13.4%)
of Enterobacteriaceae, 205 cases (2.0%) of Enterococcus spp., 8,329 cases (80.5%) of
Staphylococcus spp., and 63 cases (0.6%) of Streptococcus spp.

Antibiotic susceptibility of these bacteria was assessed and determined multidrug
resistance. We found the followings: For A. baumannii were resistant with MDR in 68 cases
(49.3%), MRSA in 4,243 cases (51.1%), MDRSta. aureus in 1,805 cases (29.4%), VRE in
34 cases (16.5%), ESBL in 4.6%, KPC in 26 cases (11.1%), FRNF in 24 cases (11.6%), and
CRPAin 13 cases (6.3%).
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1. Of all wound infections reported in 2023 in 92.1% there were detected pathogenic bacteria,
of which S.aureus were in 80.5% and E. coli was in 13.4%

2. 60.7% of the pathogenic bacteria detected in wound infections were multidrug-resistant,
with MRSA accounting for 51.1% and MDR A.baumannii accounting for 49.3%, indicating
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YHpacnan

2013 oHg MoHrong xumnCaH cyganraaraap
MRSA-unH Tapxant (8.8%) Hamargax S.
aureus-UinH MDR-1iH TyBLWKUH 2.8%-4 XYPCaH
Ganna [1].

Enterobacteriaceae Hb pam-ceper,
dakynsTaTUB araaprynTaH, crop yycragarryn,
caBxaHuap 6akTtep tom. Enterobacteriaceae-
WIH ByN Hb SMHAMTUIAH TyCNamMX YRITUYNNraaTan
XxonbooTon XxanaBapblH XaMMMnH  Tyraaman
wantraad 6onpor. Enterobacteriaceae-nimH
rapantan xangBapT apbCHbl 6ONOH 3eeneH
9AWMVH XanaBap, LWA33C JamKyynax 3amblH
Xanasap, XaBMnuiH XeHANNH YP3BCaAN, YYLUMMHbI
YP3BCar, Xxoon 60510BCpyynax 3amblH Xanasap,
MEHWHIUT, LyCHbl xanasap 6artaar [2]. 3arasp
xanaBapbir nxaB4dnaH Klebsiella pneumoniae.,
Escherichia coli., Citrobacter spp., Proteus
spp., Enterobacter spp., Salmonella spp. 33par
Enterobacteriaceae-unH 6ynuiiH  6akTepyyq
yycragar  [3].  AHTUOMOTUMKT  TOCBIPXKMNT
NX3CCaHTaM xonbooTtor K.pneumoniae-aap
YYCrargcaH  xangBapbir  ©preH  XYp3aHui
YANOSanTa  aHTUOMOTMKOOP Y 3MYNaxag
TeBertan 6omxk 6arHa [4].

KapbaneHem Hb
aHTUONOTUKYYAbIH  AYHO  XaMIMAH — epreH
XYP33HUM  YANASNTAW,  OfIOH  TOpPrWnH
B-naktamas depMeHT3g 3ajapaarryn  Tyn
XYHO X3an6apunH 6akTepuiH  wantraaHT
XangBapTah ©BYTOHYYA34 Xaparnagar, Heew
OynriH  aHTMBMOTMK rax y3aar [5]. aBv
3MHAN3yng K.pneumoniae-umH OMIUIH
kapbaneHemp TACBIPXUNT L3NXUN pasap

B-naktambiH  GyNrunH

cyynmnH 10 xmung Hamargcasp OGanHa [6,
7]. CRKP-unH wantraaHT xangeapblH yen
KONMUCTWH, TUreUMKNMH 9CB3N  XaBcapcCaH
AMYMIIId XMUXUUT 3eBnexas. [8, 9]. asd
KOMUCTUH 3CB3N  TUreUUKNNHA TICBIPTIN
CRKP—-uinH TapxanTt HOMargax Ganraa tanaap
cypanraaHbl yp AyH rapcaap 6awHa [10-12].
K.pneumoniae Hb XpomMoCOMAOO GanranumH
TICBIPXKUNTUAH ONOH TOPNUAH MEXaHW3MbIH
M3A3NNMIr XagranaxblH 39paruaa
AHTUONOTUKT TICBIPXKUMATUIH TeH (nnasmug,
TPaHCMO30H, MHTErPOH raX MIT)-UNr LUNHI3P
HAMX XypPUMTRYyYynax Hb aHTUBNOTUK IMUMNNTII
YP AYHryn 600X, TACBIPTIN GakTep COHroraoH
YNAK ONoH 3MIHA Taceaptan  (MDR)
3CBaN Mall OJfIoH aMaHA TaceapTan (XDR)
K.pneumoniae 3pyMMTan Tapxax LuanTtraaH
tom [3, 13]. KapbaneHem Hb OGakTepunH
3C3 TOAOPXOM TOPNWWH MNOPUH yypryyoaap
HABTIPAAr Tyn MOPUH YYPrUAH HUANIDKUNT
Byypax Hb KapbaneHeMUNH TICBIPKUNTIHA
yyxan yypar rynuatrager. K.pneumoniae-a
kapbaneHeMuiiH TACBIPKUNT yycragar
XaMrMmH cavH cygnargcaH MnopuH yypar Hb
OmpK35 / OmpK36 [14] tom.

Cyynunn xunyyaag Carbapenem-g 13CB3pTaN
Pseudomonas. aeruginosa, Acinetobacter.
baumannii, Klebsella. pneumoniae Tyraaman
unpax 6onoog 6aviraa He GUOHWIA cyganraaHobi
yHA3cnan 6ok GanHa.

3opunro

WapxHbl xangBap YYCcraryMmiH aHTMOMOTUKT
M3ApPar YaHapbIr TOOOPXOWIK, OFIOH 3M3HA
TACBIPXKUNTUNT cyanax
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Marepuan, aprasymn

CypanraaHg 2023 oHa maHawn yncag, axunax
Gavraa Gaktepuonorn  nabopartopuygag
WapxHbl  xangsapbiH 11221 ecresep
npyyncHaac 10339 -g amrartepery MMnapcaH
6a B-naktambiH OGYyNrMUH  aHTUBMOTUKYYA,
Carbapenem,  Fluoroquinolone  ©ynrunH
aMYYAS4 TICBIPTOM ©CcreBepyyaumir COHIOH
cypanraa xvmninaa. Wnrxkunraar XOCYT, “Ay”
AYUC-niH Gaktepuonorn naboparopuyapbir
TYLUUITI3H MYNLUSTranas.

CypanraaHg APl Tect 6onoH ynamxnant
apraap xangBapblH YYCrardvmir snraH Oymx
(PEHOTMNI3P Hb X3B LUMHXWAT  TOFTOOH,
aHTUOMOTMKT ~ M3APaAr  YaHapbir  AWCK
HOBYYYNaNT 6ONOH ecenT caatyynax 6ara TyH
(MIC)-niH apryygaap TogopXOWMIoB.

BuoxnmMmnnH noaexasp anraH aymx: MnapcsH
amrarteperdy OGaktepuygbir pamm  3epar
cepreep snraeB. [pamm ceper 6GakTepuiiH
LU3B3p ©creBepeec OKCuAasblH  MAIBXUNAT

y3ax, API20E Tectunr awmrnacaH (Picture 1).
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Picture 1. The results of API (Analytical
Profile Index) 20E Test

lpamm separ 6GakTepuH U3B3P ©CreBpesc
KaTtanasa epMeHTUNH naaBxuir y3ax, APIStaph,
Strep TecTaap TogopxonncoH (Picture 2).
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Picture 2. The result of API Staph and Strep Test

AHTUOMOTUKT M3Opar YaHapbIl  TOOOPXOWMOX:
Ouck HaB4vyynax 6onoH ecent caatyynax 6ara TyH
(MIC)-niiH  apryyabir awwvmas. LlegbanocrnopuH,
¢MOPXUHOIIOH, aMmuHoanuko3ud kapbarneHemd
maceapmali (PDR) 6akmepuydbiz modopxoUsiCoH.
AHTUOVOTUKT TICBIPXKUMNTUIAH AYrHAXA33 AHY-bIH
KnuHuknini 6onoH JlabopatopuiiH  CTaHAapTbIH
xypaanaHrunH /CLSI-/mnH cTtangapTeir awmirnaH
OyrHanas. OxHun Toxmongnoop Cephalosporin-
unH G6ynrunH  Cefoxitin-g  T3CBIPXMNT UNapBan
MRSA ra) ToOOpPXOWNCOH. ©preTreceH XypasHum
-nakramasa ESBL)-r TOLOPXONITOXA00
Cefpodoxime Ceftazidime Aztreonam Cefotaxime-
UNH anb Harunr Ceftriaxone-Tan xaBcapy X3parnaH
TACBIPXKMUMTUIAT TOITOON00. AMUNH 60QNCT Maapar
YaHapbIr ecenT caatcaH 6ycuir gnameTp (Mm)-3ap
XOMXKWMXK, TICBIPXKCIH (resistant-R), ayHa magpar
(intermediate-1), magpar (sensitive-S) rax yHannaa.

Yp AYH

Cypanraang 2023 oHp, WapxHbl xanasapbiH 11221
TOXMONZAON BYPTraracaHaac amrarteperd Gaktepu
10339 (92.1%)-uir ecreeepnenee. OmMmrartepery
Burkholderia cepacia-5(0.04%), Streptococus spp
63(0.6%), Acinetobacter baumannii-138(1.3%),
Pseudomonas 216(2.08%), Enterococcus spp
205(2.0%), E.coli 1383(13.4%), Staphylococcus
spp 8329(80.5%) 6ame. Hunt 10339 amrartepery
HakTepu ecresepneraceHeec 6281(60.7%) Hb onoH
3M3HA TICBIPTAN rax Togopxomnorgnoo (Figure 1).

= Streptococus spp
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Figure 1. The pathogens detected from a clients with a wound infection



3arasp 6akTepunyabiH ONIOH SM3HA TACBIPXKUITUNT
cyanaxapg Staphylococcus aureus 8291 unapcHasc
Methicillin-resistant Staphylococcus aureus
(MRSA)-4243(51,1%), multiple drug resistance
Sta. aureus (MDR)-1805(29.4%), Acinetobacter
baumannii-138(1.3%) unapcHaac, multiple drug
resistance (MDR) A. baumannii 68(49.3%),
Enterococcus faecalis 205 unspcHaac vancomycin-
resistant enterococci (VRE)-34(16.5%), multiple
drug resistance enterococci (MDR)-3(1.4%), E.coli
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917 unapcHaac Extended spectrum B-lactamase
(ESBL)-31(3.4%), Carbapenem-Resistant E.coli
21(2.3%), Enterobacter cloacae 76 unspcH3sc
ESBL-2(2.6%), Klebsiella pneumoniae 235
UJSI3PCHIC ESBL-11(4.7%), Carbapenem-
Resistant Kl.pneumoniae KPC-26(11.1%),
Pseudomonas  aeruginosa 206  usapcH33c
Fluoroquinolone-resistant Ps. aeruginosa
24(11.6%), imipenem-resistant P. aeruginosa
(CRPA)-13(6.3%) 6anHa (Figure 2.).

ESBL FRPs CRPA

AMR

Figure 2. Results of determining antibiotic resistance of pathogenic bacteria (%)

OmMuiiH  6oamcT  M3Apar  oMryyouir - aBd
y3Ban Acinetobacter baumannii 78(56.5%),
Staphylococcus aureus 2243(27.05%),

Enterococcus faecalis 168(81.9%), Enterobacter

coli 865(94.3%), Enterobacter cloacae
74(97.3%), Klebsiella pneumoniae 198(82.1%),
Pseudomonas aeruginosa 169(82.0%) 6aiiHa
(Figure 3).
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Figure 3. Results of a study on antibiotic-sensitive bacteria (%)
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TavBaHb XWMWCAH cyaanraaHaac y33xd4 HUNUT
oyptraracaH  HaHrMiH  20% Hb MDR, MeH

BaHKOMULUMHA, TacBapTa 3HTepokokk (VRE) Ga
MeTUUUNNMHA TacBapTan Staphylococcus aureus

(MRSA), Pseudomonas aeruginosa, Kilebsiella
pneumoniae, Enterobacter spp 33par Hb ron
SMH3IMMMIAH  TyCcnamX VYUNUMNrasTan XxonbooTon
xanggapblir yycrax 6arnHa [9]. AHY-g amHanart
X9BTOH amunyynarygunH  50-mac [3sw  XyBb



BMOAHATAAX

MRSA xangsap unapaar 6ereea, 6yx aMHANMMMH
xangeapblH 50 opuum xysunr 33angar. CRE-
WAH XangBapaac YyyganTanm Hac GapanTbiH Toor
YH3M3X  METa-LUMHXMWIrIaradp Hac OGapanTbiH
26-44% Hb kapbaneHeMWiH T3CBIPXKUMTTIN
xonbooton 6Gonoxeir TOrTooxaa [15]. BuaHui
cydanraaraap wapxHbl xangeapbiH 30-60% Hb
MDR A. baumannii, Sta. Aureus, Ps. Aureginosa
oonoH MRSA, VRE, ESBL KPC —aap yycrargax
Oaviraa Hb A33pX cyganraatan gymk 6anHa. 2013
oHA MoHrong xuincsH cyganraaraap MRSA-uiiH
Tapxant 8.8% 6awcaH 6on 2023 oHg 51,1%, S.
aureus-uiH MDR-uiH TyBWwWHH 2.8% 6ancaH 6on
0000 29.4%-4, XYPC3H Hb Laalmg S. aureus-uiH
Xangsap gamxuxaac COprunnaxmiH Tyng 6anHroiH
XSHaNT TaBbX, OAKTEPUNH 3CPAr AMUNH X3P3rnaar
YaHratrax 604norbIr Xapankyynax Hb Yyxan 6anHa

[].

Xat xopyy yvaHapTta CRKP-uiiH xangBapbiH yea
SMYMITI3HA X3PArNax aHTUOUOTUKWUAH COHronT
Xa3raapnargMar, epTer eHaep, 9MYWUr33HWUN
VP AYH MyyTanm Gargar Tyn aHTUOMOTUKMIAH Oyc
anbTepHaTMB  3MYWUIM3Ar MPaKTUKT HIBTPYYNAX
yyxan waapgnaratan 6GanHa. AnsTepHaTvB
AMUMNIA3HUM apryyaaac “cpar amMumnrad” Hb yp
OYH eHaepTan apraf Toouoraaor. 'aBY XaT xopyy
yaHaptan CRKP-unH dhar aMuunrasHuin 3apumm,
333H BUeniiH 4OTOPX SMIArTepyynarynnH xyBbcarn,
dar aMuMNres xangBapbliH 3Mrar Xampg X3pPX3H
Heneernger Tanaap XUNC3H cyganraa XoMC X3B33p
banHa.

OyrHant:

1. 2023 oHp GYPTraracaH WapxHbl  XxangsapbiH
ToxmonaneiH 92.1%-4 amrarteperd Gaktepu
unpyyncHaac S.aureus 80.5%, E. coli 13.4%-
VAT 333k 6anHa.

2. llapxHbl xangBapaac WM3pCaH aMrartepery
bakTepuiii 60.7% Hb ONOH 3M3HA TICBIPXKCIH
bereeq MRSA- 51.1%, MDR A.baumannii
49.3%-mnr 333k Ganraa Hb GUuMn GUeTHUN
TACBIPXKUNT eHAdep Gaviraar xapyyrmk 6aviHa.
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