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Abstract

Detection of staphylococcus aureus and determination of antibiotic susceptibility
from healthcare workers’ nasal swabs.
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Background

Healthcare workers play a key role in the transmission of methicillin-resistant Staphylococcus
aureus (MRSA) in healthcare settings. Staphylococcus aureus is a major cause of healthcare-
associated infections, including surgical site infections, ventilator-associated pneumonia,
and bloodstream infections.

The anterior nares serve as an important reservoir for this pathogen, facilitating its spread
within healthcare environments. In recent years, the rising prevalence of antimicrobial
resistance has become a major public health concern, leading to increased morbidity,
mortality, and healthcare costs.

Therefore, assessing nasal carriage and antimicrobial resistance patterns among healthcare
workers is essential for effective infection prevention and control.

Objective
To detect Staphylococcus aureus from nasal swabs of healthcare workers and to determine
its antimicrobial susceptibility profile, with a particular focus on resistant strains.

Materials and Methods

This descriptive cross-sectional study included 159 healthcare workers from six private
hospitals in Songino Khairkhan district. Nasal vestibule swabs were collected and cultured
on 5% blood agar and CHROMagar™ MRSA. Bacterial identification was performed using
conventional microbiological techniques and API identification systems. Antimicrobial
susceptibility testing was conducted using the disk diffusion method and interpreted according
to Clinical and Laboratory Standards Institute (CLSI) guidelines. Statistical analysis was
performed using SPSS version 24. The study protocol was submitted to and approved by the
Research Ethics Subcommittee of “Ach” Medical University on November 11, 2025. Written
informed consent was obtained from all participants prior to sample collection.

Results

A total of 159 nasal swabs were collected from healthcare workers, from which 58 (36.5%)
bacterial strains were isolated. Staphylococcus aureus was the most prevalent pathogen,
accounting for 50 (86.2%) of the total isolates, representing an overall carrier rate of 31.4%
(50/159) among the participants. Other identified species included Enterococcus spp.
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Conclusion

(n=5, 8.6%), Streptococcus viridans (n=2, 3.4%), and Klebsiella pneumoniae (n=1, 1.7%).
Antimicrobial susceptibility testing revealed that 76% (n=38) of the S. aureus isolates
were Methicillin-Resistant S. aureus (MRSA), and 21% (n=10) were Multi-Drug Resistant
(MDR). Additionally, Vancomycin-Resistant S. aureus (VRSA) and Vancomycin-Resistant
Enterococci (VRE) were each detected at a rate of 0.6%.

Antibiotic-resistant bacteria were identified in 44 (27.7%) of samples collected from healthcare
workers, indicating the presence of multidrug resistance.

The detection of methicillin-resistant Staphylococcus aureus (MRSA), along with vancomycin-
resistant Staphylococcus aureus (VRSA), among healthcare workers indicates a potential
risk for the dissemination of highly resistant pathogens.

Keywords: Antimicrobial susceptibility, healthcare workers, MRSA, nasal carriage, VRSA
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YHpacnan

Staphylococcus aureus Hb [pamm 3epar,
bembener xanbapTan GakTepu Gereen ycaH
Yy3MUIAH 6ary MaT GanpnanTamn [2]. SH3 Hb XYHUI
BUeninH xaBuiiH 6u4nn BueTHU BypPanaaxyyHa
bartax Gereeg apbC OOMOH ambcranbiH 0334
3amg opwgor [7]. S. aureus Hb XaMpblH
cancrtag KOMOHWXMX YaaBaptam Oereep
AapxrnaaHbl  xamraanantaac  3aurncxuinx,
XaMpbIH YYO3BY X3CArT TOrTBOpTOM GampLumx
oHunortou [7]. XyH amblH 20—30% Hb GanHrbiH
T33r4, 50 XypTanx XyBb Hb TYp 3yypblH T33r4
Ganpgar Hb TortooracoH [7]. imaac xampbiH
YYA9BY Hb S. aureus-unH YHAC3H 3KONOMMMH
opYMHA Toouoraaor. AHTUOMOTUKT TACBIPXKMNT
Hb O9NXMAH HUATUWH TynramgcaH acyyaan
bonoon 6aniHa. AHTUOUOTUMKMIAH  30XMCTYI
X3Parnas Hb TACBIPKUNTUMH ron LWantraaH
6ongor [10, 17]. [OanxuiH X3MX33H[O
AHTUONOTUKT  TICBIPXKUNTTIN  XOnbooTomn
Hac Gapant 2021 oHg 4.71 casg XYPCSH Hb
HUATMUWH 3pYYNT MSHOWWAH HOUTOW acyyaan
Bonoxbir xapyymx 6anHa [1]. Opyyn MaHOUWH
QKUNTHYYA Hb  METUUMNNMHAO — TICBIPTIM
Staphylococcus aureus (MRSA)-unH
SMHANMMNH  JOTOOA XangBapbir gamxKyynax
ron 9x yyceapumH Har Gongor [8]. CDC
6ornoH NHSN-uinH magaannasp S. aureus Hb
SMHINMUH rapantan XxanaBapblH TIpryynax
YYCrarygumnH Har 6eree Mac 3acribiH LWAPXHbI

Xxangeap, ambcranblH annaparttan xonbooTom
XangBap 39parT epreH TapxcaH GanHa [4,
9]. MoHron Yncag XuWrgcaH cypanraaraap
MRSA-niH Tapxant 8.8%, OMOH 39M3HA
TacBIpKUNT 4.6% 6ancaH Hb xanaBapblH
apcaan HOMargaXx  Gavraar  xapyynx
6anvHa [3]. MeH poTtoogbiH cydanraaraap
AHTUBNOTUKT TICBIPXKUNT HAIMIIAIX XaHanara
axurnargax 6anraa Hb xanasap xamraansnbiH
apra Xamkaar camxkpyynax waapgnararamr
xapyymx 6arHa [6]. MoHron Yncag xangeapt
©BYHUN TaHOanT cydanraaHbl M3493M15133C
y39x3[, cypbed 60noH Bycan xanaBapTt eBYHUI
Tapxant eHgep 6avraa Hb 3pyyn M3IHAWWH
GanryynnarbiH OpYMHA XangBap  AamXKux
apcaanunr Hamarayyngar [5]. Minmaac apyyn
M3HOUNH akunTHyyablH ayHa Staphylococcus
aureus-MnH T33r4 Gananbir TOOOPXOWIIOX,
aHTUBNOTUKT M3APAr YaHapbIr cyanax Hb
SMHAMMMAH O0TOOA XargBapaac Caprumnax,
aHTUOMOTUKT  TICBIPXKUMATUAH  TapxanTtbir
YH3Naxag vyxan ay xonborgonTtoun oM.

3opunro

OMHOMMMAH  @XWNTaH, aXWiugblH XaMpblH
yyasBuaac Staphylococcus aureus wrnpyyrx,
aHTUONOTMKT M3Apar 4YaHap OOnoH OnoH
aHTMOMOTUKT  TICBIPXKUMTUNH TYBLUWHT
TOLOPXOMNNOX.
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Matepuan, apra 3yun

OHAXYYy  HAr  arwuHrMiH  cydanraadpg
CoHrnHoxampxaH ayyprumiH XyBUIAH X3BLUIUIAH
6 SMHanNrMMH HUAT 159 axunTaH, axunygaac
XaMpblH  YYO9BYMWH apygac aBd  HSH
cyananblH eCreBepriexX LWWHXUITI3 XUNC3H.
Staphylococcus aureus-unr 5%-wiH uycTamn
arap 6onoH CHROMagar™ MRSA opuvHAg
ecreBsepnenee. Cypanraar “A4” AYUC-uiiH
cypanraaHbl nabopatopuinr TYLIUIMSH XWX
rYMUITraB.

CypanraaHg ynawmknant ©6akTepuonorumH
apra 6onoH API TecTuir awmrnan sanraH aymx
B-naktamblH OYNrMnH amMyyasn TOCBIPXKCIH
3CAXMWI COHIOH cydannaa. AHTUOWMOTUKT
TACBIPXKUNTUIAT AHY-bIH NCCLS-unH
nabopatopuoc rapragar (CLSI) ctaHgapTbIr
almrnaH gyrHanas.
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OxHun Toxmongnoop Ampicillin, Oxacillin,
Cefotaxime, Ceftriaxone-a TICBIPTIN
GanBan S.aureus Hb cefoxitin-g TaCB3apPTIN
MRSA, BaHkomuumHA TACB3IpKCaH 6on VRSA
Kl.Pneumoniae Hb CRO, UedoTakcmnme,
LledptpmakcoH, CXT, TacsBapxcaH 6on ESBL,
Enterococcus Hb BaHKOMEUWHO T3CBIPTIM
6on VRE rax Ttomopxomnnoo. LlyrnyyncaH
erergnuir  XyCHarteH  xanbapt  opyynaH
OONMOBCPYYIMK, CTAaTUCTUK LUMHXMUAT3ar SPSS
version 24 nporpaMmmaap XUmx rynuaTracaH.

CypanraaHbl axnblH €c 3y1:

“‘Av” AYUC-niiH cypanraaHbl €c 3yiH canbap
xopooHg 2025 oHbl 11 gyrasp capbiH 11-Hui
efdep epreH GapbX XamanuyynaH, €c 3yiH
3eBLeepen aBscaH. MeH 2026 oHbl 3 gyraap
capblH 19-HMIA egep QaxuH Xamnanuyyrx,
cyganraaHbl siBUag €C 3YWH 3epyuni Unpaarym
TyXawm OyrHanT rapryyscaH.

Table 1. Breakpoints used for the interpretation of antimicrobial susceptibility test results

Ne | Antimicrobial Agent Z?ne Diameter Interpretive Criteria (nearest whole mm)
Disk Content S R

1 | Ampicillin 10ug 217 <13
2 |Cefazolin 30 ug 223 <19
3 |Ceftaroline 30 ug 226 <22
4 | Ceftriaxone 30 ug 223 <19
5 |Ceftazidime 30 ug 218 <14
6 | Cefuroxime 30 ug =218 <14
7 | Cefoxitin 30 ug 222 <21
8 |Imipenem 10 ug 223 <19
9 |Ciprofloxacin 5 ug 221 <15
10 | Trimethoprim- sulfamethoxazole 300 ug 216 <10
Yp AyH

CypanraaHg xampargcaH XyBWUWH X3BLUSWIH
6 SMHANraaC HUAT 159 aXXUNTHYYAbIH XaMpbIH
YYOoBYMWH apygac aeaxag |l amMHanraac

XamMrumH onoH 59
xamrmmH 6ara VI amHanaraac, 7 (5%) Hb
xampargcaH 6arHa. (Table 2).

(37%) xyBwir, XapwuH

Table 2. Distribution of Nasal Vestibular Swab Samples Among Healthcare Workers by

Hospital

No. |Hospital No. Specimen type Number (n) Percentage (%)
1 Level | Hospital Nasal vestibule 35 29%

2 Level Il Hospital Nasal vestibule 59 37%

3 Level Il Hospital Nasal vestibule 23 14%

4 Level IV Hospital Nasal vestibule 17 11%
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5 Level V Hospital Nasal vestibule 16 10%
6 Level VI Hospital Nasal vestibule 7 5%
Total 159 100%

Llyrnyyncax xampblH yyA3BYMIH copbuyynaac  (86.2%)-aA, Kl.Pneumoniae 1 (1.7%), Str.
DakTepu ecreBepnex WNHXUNTId xunxag 58  viridans 2 (3.4%)-4, Entercoccus spp 5 (8.6%)-
(36.5%)-a yycrary unapHaac, S.aureus 50 g ecresepneranee (Figure 1).

3.4%
1.7% <«

8.6%

> 86.2%

= S.aureus = Kl.pneumoniae = Str.viridans Entercoccus spp

Figure 1. Prevalence of Identified Pathogens (%)

CypanraaHg xampargarcablH 27 %-Uir amu, Tycram MapraxuntaH, 24%-r Tycnax axunuug
22%-wnir cysunard, 27% 3MHINTNAH 33n9x 6anHa (Figure 2).

= Physician

» Nurse

= Allied health professional
Support staff

Figure 2. Participation rate of healthcare workers (%)

BaKTepVIOﬂOI'M LWUMHXUIIT33HUMA AYH:

CopbupIr UycTan arap 093p LyC 3ajancaH  OyWnTasp amrarteperd Gaktepyyn Oonoxbir
S-xan6apuiiH 6ONOH XpPOM arap A33p 6Hre  TOAOPXOWNOH (EeHOTUMNIdp HAnraH gynnas
YYCraX ypracaH KONMOHWyAbIr  aBy sAnraH (Picture 1,2).
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Picture 1. Colonies cultured on blood agar: a) Klebsiella spp, b) Enterococcus spp, c¢)
Staphylococcus spp.

Picture 2. Bacterial growth on CHROMagar™ Orientation medium

LleBap ecreBpuiir OGUOXMMWWH WNO3BX33P  3C) UYCHbl nnasm OynarHyyncaH GanHa.
AnraH Oynxan KatanasblH ma3sxu depar  MeHn ganran gywntag APl Staph Tectunr
(Picture 3a, 3b) MaHHuT 3agancaH (Picture  awwurnacat.

Picture 3. A.Catalase test results, B.Mannitol Salt Agar C.Coagulase

Npamm ceper OakTepumH  OUOXUMUIH XOO6NreeHrym, MHOOM YYCracaH, umTpartbIr
LUWNHXWUAT ToAopxonnoxoa rNoKo3blr  3agancaH 6anHa (Picture 4).
Xy4yun yycraH 3apancaH, H,S yycrasryi,
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Picture 4. Biochemical characteristics

WnapcaH amrartepery 6aktepuyabir API
6aranraaxyynnaa (Picture 5).

Staph 6GonoH API

20E TecTyyounr awwurnad

Picture 5. AP| Staph test

AHTUONOTUKT mMagpar YaHapbIr
TOAOPXONIICOH cypanraaHbl OYHraac
xapaxag  Staphylococcus — aureus-wiH
44 (75.8%) Hb UuedokcuTuHA, Klebsiella
pneumoniae Hb  UedoTakcum  60noH
uedpTpuakcoHg (100%), Enterococcus
S.aureus
100
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faecalis 1 (1.0%) Hb BaHKOMWULMHA
TYyC TyC T3CBIPXWNT WN3PCaH OanHa.
UunpodnokcaunH (p = 0.034) 6onoH

BaHkoMuUMH (p=0.02)-4 TICBIPXKUNTUNH
Anraa CTaTUCTUKUWNH ay  xonborgonTtoun
6annaa (p<0.05) (Figure 3a-e).

Str. viridans
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Figure 3. Results of Antimicrobial Susceptibility Testing
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AHTUONOTUK MIOPaAr YaHap TOOOPXOMIICOH
OYHreac xapaxag MeTtuuunnuHg TICBIpPTIM
cragunokokk aypec (MRSA) 44 (76%),
BaHkomeLmHA TACBIpTaN CTadhnIIOKOKK aypec
(VRSA) 1(0,6%) BaHkomMeuUMHUHA T3CB3PTIN

ESBL M[iR
Kl.pneumoniae 21%
1%

VRSA
VRE |
1%

= MRSA = VRSA
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Ent.feacialis (VRE) 1(1,0%), ©pretreceH
XYP33HUN B-nakrtamas anrapyyngar
aHTepobaktep (ESBL)  1(1,0%), OrnoH

3M3HA TAcBIPXKCAH BakTepy MDR 12 (21%)
unapy 6arHa (Figure 12).

MRSA
76%

= ESBL Kl.pneumoniae - VRE = MDR

Figure 4. Antimicrobial susceptibility profile of Staphylococcus aureus isolates

AHTMOMOTUMKT  TACBApTAM  BakTepuydaac
XaMrMmH WX WN3pPCcaH Hb Staphylococcus
aureus bereef yyHun 76% Hb MRSA 6onox
Hb TOrTooracoH. napcaH MRSA-r aMHanrMiH
QXUNTHYYAbIH  MOPraxnasp aB4y  y33xd4
cysunarygbiH 29%, aM4y HapbiH 26%-4 TyC TyC

WN3PCAH Hb XangBapT epTex apcadan eHaep
Ganraar xapyymxk 6awmHa (Figure 5). [acaH
X3OMA Y4 MIPraXnunH OynryyaunH XOOpOHA
MRSA-niH TapxanTblH anraa CTaTUCTUKUWH
aJv xonborgonryn 6annaa (p >0.05).

= Physician

» Nurse

= Allied health professional
Support staff

Figure 5. Prevalence of MRSA among healthcare workers (%)

CypanraaHp Xampargarcgaac MRSA
WN3PCHMIAT 3MHANar Tyc 6ypasp aBy y3axag |
amHanraac 11 (25%), Il amHanraac 23 (52.2%),

[l amHanraac 5 (11.3%), IV amHanraac 1
(2.3%), V amHanraac 3 (6.8%), VI amHanraac
1 (2.3%), ecresepnergxaa (Figure 6).
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= Level | Hospital
Level Il Hospital
Level Il Hospital
Level IV Hospital
Level V Hospital
Level VI Hospital

Figure 6. Detection Rate of MRSA across Different Healthcare Facilities

Xanuamx

buoHun  cypanraaraap
AXUNTHYYObIH XaMpblH YYA3BYI3C
Staphylococcus aureus 31.4%-g wvnapu,
yyH33Cc 88.0% Hb MEeTUUMNNIMHO TICBIPTIN
(MRSA) Gavraar TOrTOOs0O. Hunt
oponuorygbiH ayHaax MRSA-unH Tapxant
27.7% 6GancaH Hb cypanraaHf xampargcad
oynrmnH gyHg MRSA-unH TapxanT eHgep
Gaviraar xapyynx 6anHa.

apyyn  M3HOUWH

MpaHbl LWupas xoTblH Hamasn amHanarT
axunnax 6yn 600 aspyyn  M3HAWMH
QXUITHbl XaMpblH YYO3BY33C METULMNIMHA,
TacBapTan Staphylococcus aureus (MRSA)-
bil  TOOOPXOWNCOH cypanraaraap MRSA
5.3%-4 ecreeepnergex, Mac 3acrfblH 60MoH
fapantand TyCnamXwmH Tacryyaag XamrumH
nx OypTraracaH 6anHa. Xyic, Hac, axunnacaH
XUNTO  xamaapan  unpaaryn  6onoed
cysunarung MRSA-uiH  xamrminH  eHaep
T33r4y 60nox Hb TOrTooraxaa [11]. BuaHun
cypanraaHbl yp ayHrasp MRSA Hb 3M4 HapbIH
26%, cysunard HapblH 29%-4 WN3PC3H Hb
A33pX cyganraaHbl yp OYHTaM HUNUSX Banraa
GonoB4 TapxanTbiH XyBb X3MX33HUN XyBb[,
XapbUaHryn eHaep y3yynanT oM.

JinBaH yncag XuMWArQCaH  OMOH  HUATWUIAH
AyHoax cyganraaraap 6-65 HacHbl 500
XYHWUIAT XampyynaH S. aureus-uiH TapxanTbir
yHanaxag 38.4%-tan OaricaH Oereepn yyH33C
MRSA-niH 33n9x XyBb eHOep GawncaH
GanHa [12]. YyHTa xapbuyynaxag 6ugHun

cydanraaHf XampargcaH SMHIMMUMRH Tycnax
axunyobiH - 24%-0 MRSA  unspcsH Hb
XapbLaHryn gooryyp y3yynant 60rnosy apyyn
M3HOUNH GanryynnarbiH OpYvMHA Xangeap
aamxux apcaan banraar xapyymx 6anHa.

OHITXAIT XUWIACAH CcydanraaHbl Yp AyHA
HUAT axunTHyyablH 22.2%-p  S. aureus
unapcaH 6Gereeq  9parTan  aXWNTHYYAbIH
T33ry 6arx maragnan unyy enHgep 6ans. MeH
raMTan coror cyanan, Mac 3acarn, ax bapux,
AMIArTaNYYYOuUrH Tacryygag xXamruiH eHaep
OyptraracaH 6arHa [13]. 2011 oHg XOCYT
6onoH AHY-biH AnosarunH Ux Cypryyneran
XamTpaH xuncaH cypganraaraap MRSA 8.8%,
MDR 4.6% 6aicaH Hb 6uaHuIn cyganraaHbl yp
OYHraac xapbLaHryn 6ara yayynant om [3].

Henan yncag XvnirgcaH cyganraaraap apyyn
M3HOUNH aXXUNTHYYObIH AyHA S. aureus-unH
XaMpblH YYO3BY A3X KONMOHM3aUWMAH TYBLUWH
15.7%, yyHaac MRSA 21.9% 6aincaH 6ainHa
[14]. Xapun 3tnon yncag MRSA-uinH Tapxant
48.3% XypCaH Hb BuaHWI cyganraaHa MnapcaH
eHaep xyBbTanm onponuoo banHa [15].

ManectuH yncag XWAr4QCcaH cypanraaraap
3pyyn MIHOUNH axuntHyyabiH 31% Hb S.
aureus T33r4 GancHaac 82.3% Hb MRSA
bancaH 6eree HUAT aXnNTHyyablH 25.5% Hb
MRSA T133ry GancaH Hb GuaHWMIA cyganraaHsbl
YP AYHTAN oynuaxyny, 6anHa [16].
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HanxunH X3MXKI3H[, XWUNTAOC3H MeTa-
WMHXMNra3raap MRSA-unH gyHoax tapxanT
14.69% rax wmaa’9naracoH 6on  GuaHUN
cypanraang unapcaH MRSA-unH 33nax xyBb
YYH33C eHOep 6ancaH Hb aHxaapan TaTtax
GaliHa. OH3 Hb AHTUOMOTUKUAH X3P3Irnaa
OonoH xanaBsap xamraannblH Hexuen 6angnbiH
anraatanm xonbooTon Gawk GON3oWrynm oM
[17].

OyrHant:

OMHIMMMNH  aXXunTHaac aBcaH copbubiH 44
(27.6%)-0 aHTUBUOTUKT TICBIPTIN BakTepu
MN3PC3H Hb OFTOH 3M3HL, TICBIPXKUNT Baviraar
Xapyyrmx 6arHa.

OMHANrMMH aXUNTHYYObIH ayHo
MeTUunnnMHg TacBapTan Staphylococcus
aureus (MRSA) TapxcaHaac rapgHa
BaHKOMUUMHLA TacBapTan Staphylococcus
aureus (VRSA) unasp4y Garvraa Hb eHaep
TACBIPXKUNTTIN  YYCrard Tapxax 3dpcaan
Ganraar xapyynx 6anna.

Tynxyyp yr: MRSA, VRSA, aHTUOWMOTUKT

TACBIPXKUNT, 3pYYyNn MIHAUAH aXWUNTHYYA,
xaMmpblH T93rd Ganmgan, Staphylococcus
aureus.

Tanapxan

Cypanraar X3PanKyynaxag O3MXKIIar
Y3YyncaH “A4” AHaraax yxaaHbl UX Cypryynb,
HuirMmnH  apyyn  MOHAUNH  TIHXUMWKWH

SpPO3MTIH Garw HapTaa 4uH COTranunnH
Tanapxan MﬂSpXI/IIZJ'Ibe.
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