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unAnga

fanvasdaymn: \FeuvaTidounsuauiesmansvuulunszuaiden (multidrug-resistance gram-
negative bloodstream infection: MDR GN-BSI) winruuusstuitalan 1ilugiesialunissnu dn
mMadsTinfigedu uazmssmaessgiaeseinnsslag uidoyavedlsmeuiatnillsinsdegosiesiiin

Soguszasd: odnuigiRnisal dadeides woznadwsveadinvesnmsfnidouuaiiGounsuay
mosmaeunlunszuadon a lssmenuiadlls Sminsgs

NIANEN: NIANBUTAATIZRE DUNAY (retrospective analytical study) 114;@18@@(??«1&1' 15 Y3l
fomanudeuueiiFenmsualunszuadonssineiudl 1 nsngau 2566 5930 Suieu 2568 Tagsuunngy
freeadungu MDR uaz Non-MDR snaflemanssgiuanna ielinsevigtAmenl Jadeides uasnadwivneedn

KaN1sANY: Nngudioeaiavn 436 518 wugtRnisal MDR GN-BSI $euaz 11.0 \Wenelsn
ﬁwumnﬁqmﬁa Escherichia coli wa¥ Klebsiella pneumoniae pg1alsinu Acinetobacter baumannii
fdpdunshosmaennuiigsnintevinduesaiifodWameada Gevay 16.7 Weufu 15 p<0.001)
Pnmsasziiadodemuin Jadeiidauduiusiunmsinge MOR egreiideddy lud n1shnde
Tulsane1ua (adjusted odds ratio [aOR] 4.50, 95% confidence interval [Cl] 1.25-16.20, p=0.02)
UseiAnnslasuesugadnngy Fluoroquinolones melu 90 §u @OR 6.61, 95% Cl 1.81-24.10, p=0.004)
LazUsesRnswuenosmansvuunely 90 Ju (aOR 5.92, 95% CI 1.69-20.80, p=0.01) Tupunadws
VeAFEN WuIIngu MDR dns1n1sidedIngendangs Non-MDR aeedalau (Segag 33.3 iWigufiu 7.7;
p<0.001) wenniifduiusunsiiannzdonannisinde (p=0.04) sraiaueulsmeUaTiuI
Fwade 3.6 u (p=001) mnﬁmﬂ%mmmﬂ%mﬁmqa%wszjﬁ@aaﬂqwéﬂ"m (broad-spectrum antimicrobial
agents) LLasm%’ﬂmwmmaLaﬁaﬁqqﬁumﬂ 31,721 0 51,502 U318 (p=0.02)
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Abstract
Background: Multidrug-resistant gram-negative bloodstream infection (MDR GN-BSI) is a critical

global health issue associated with limited therapeutic options, increased mortality, and a substantial
economic burden. However, data specifically concerning Banpong Hospital remains limited.

Objective: To determine the incidence, risk factors, and clinical outcomes of multidrug-resistant
gram-negative bloodstream infection (MDR GN-BSI) at Banpong Hospital, Ratchaburi Province.

Methods: This retrospective analytical study included patients aged 15 years and older
with documented gram-negative bloodstream infection between July 1, 2023, and June 30, 2025.
Patients were categorized into MDR and non-MDR groups based on international standard
definitions. Data were analyzed to determine the incidence, identify associated risk factors, and
evaluate the impact on clinical outcomes.

Results: Among 436 patients, the incidence of MDR GN-BSI was 11.0%. The most
prevalent pathogens were Escherichia coli and Klebsiella pneumoniae; however, Acinetobacter
baumannii exhibited a significantly higher proportion of multidrug resistance (16.7% vs 1.5%,
p<0.001). Significant risk factors associated with MDR infection included hospital-acquired
infection (adjusted odds ratio [aOR] 4.50, 95% confidence interval [Cl] 1.25-16.20, p=0.02),
history of fluoroquinolone exposure within the past 90 days (@OR 6.61,95% Cl 1.81-24.10,
p=0.004) and history of MDR colonization within the past 90 days (aOR 5.92, 95% Cl 1.69-20.80,
p=0.01). Regarding clinical outcomes, the MDR group had a significantly higher mortality rate
compared to the non-MDR group (33.3% vs 7.7%, p<0.001). MDR infection was also associated
with an increased risk of septic shock (p=0.04), a longer mean hospital stay by 3.6 days (p=0.01),
increased consumption of broad-spectrum antimicrobial agents, and significantly higher mean
medical costs (51,502 vs. 31,721 THB per case, p=0.02).

Conclusion: MDR GN-BSI is significantly associated with higher mortality rates and
an increased economic burden. Implementation of rigorous infection control and antimicrobial
stewardship programs is an immediate priority.

Keywords: Multidrug-resistant Gram-negative bacteria, Bloodstream infection, Risk factors,

Clinical outcomes
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amamsmﬂammmasuw (@ntimicrobial resistance: AMR) 114%%14&1mﬂu’mqmmimmummmaﬁu
iumu‘lafmmmmsumwuammamm TnslawzogeBen1sindouuafiBounsuavfiosnarsuuiu
(multidrug-resistance gram-negative bacteria: MDR-GNB) FedawansznulnenssseUszAnsanaesen
Y a ' i ) a & & . v
AugaINNguNInsgIunttlunsnwineiniielunszuaiien (bloodstream Infection: BSI) Yayaann
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madhsgfussduuualasesdmssuniielan (WHO) warseduusemalnsgueiiiss Sndomosndy
QadnuvierR (NARST) Flidiuinidenelsalundu Enterobacterales 1w Escherichia coli uaz Klebsiella
pneumoniae iamﬁﬂl,%aﬂﬁjm Non-fermenters 1w Acinetobacter baumannii Wa¥ Pseudomonas aeruginosa
ﬁLLmIﬁumiéamLﬁuqﬁuasjwqaﬁﬁaﬁﬁﬁ@ T,G]EJLQW’]%ﬂ’]ﬁLﬁﬂJ%WUENL%@ﬂEj&J Carbapenem-resistant
Enterobacterales (CRE) iz Carbapenem-resistant Acinetobacter baumannii (CRAB) Fadenndos
ffusTeues NARST finusdisnsiiosiasn Carbapenems lu A. baumannii sisgstiusnnnditfesaz 70
Tunmssuiiuan ihldgdediineguguusddunisidenlderdugadnnguunsgiu damansznude
JszAnsnnlunisguadnundiag selududanniniutie szegiainsueulsmeuiafisnuiniu
wanJuiladevdnivilvisnsniadedinuazaliinglunisinugaduegnsimnaglan
ndngumannistutlagiudividiuin msfade MDR fhduiusiutladoidosdfy wWu Useda
msldFuendugatnvineangndning (broad-spectrum  antibiotics) M3ldangaumasnidonfidunans
(central venous catheterization) n1slfiadasdaemela msldasautiaans mufanislsniiuFoss
paeRLsEaIaNTUoUlsmETUaTe L m'iizqﬂa%’aLﬁlsmméwﬁ%qﬁmmﬁﬂﬁ’@aémémamimu,wu
Hosftumsfiaide (infection control) wagmsffumsléenduqadn (antimicrobial stewardship)
Tuuiumasusemelng anmnmssinisnosdugadndeliinarmgadenmaasugialising
40,000 duumpiel uazilideTingeds 38,000 esiet” whrllimAdesuounnlulsmeuasziuaiend
vizo uyinends’ uideyalussdulsmeunamiludadumieuinmamdniisessugUaesiuauanndad
ogognsdnin InslanzdeyadaudSouiisuieiunanssnunsaddnuazansemaasugeans
Tssweunatulds Sminsyd Wulsmenuailduun 420 ifes iszautiymnisfiode
wupfiSeunsuaulunszuaidenstwiolios nsinuniseiianuddylunieseietinsal Tadeides
Sas1n9deTin uasnadnsnisnddnvesnisinidonuaiidounsuaviesmarsvuidlunszuadon
dodutoyaiugilumsimusdewsuarnsmuaumaunsnszneveudofeyieg sy avsamiely

[

ngUszasA
AnwaURnsaimsinienunfiieunsuauRss maevnulunseuaiionvesUie Ainmeimtadedes
NduRUSAUNITAATaLUATISBLATNAUABLIANBUUIY TINTERTINISETInLaNaNTENUDU 9 tAkA

o o

Iuwiuueulsmeiuia Ysinamslduiugatinalineangnsning wasAildinglunmssnwineiuia

ABnsAn

MsAnwIuNH T esidounds (retrospective analytical study) lagsiusiudeya
nnnsuleudidnnselindvesiihediinnsindouuadiFounsuatlunssuadeniidrfunssnuily
Tsmenuiatilite Smdasvys sewinetudl 1 nsngiau w.e. 2566 fa 30 Tguneu wa. 2568 $ATLLHU

M3faTanaTessIuMTIdEluyvdnenassusonasl COA No 001-2026 Watuil 12 Uns1AN w.a. 2569
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UsevInIuazngualeEng

JszmnnamneRedihefidrsunmssneilulsmenua engius 15 Fulidnamzdeluden
HuwueiiSaunsuauuazeunsneaauaulisiesdugadnmuinasgiu CLSI U 2023 lnefinasinisAnaen
leun flheszozaaineiinwinuulszdulszaes (Palliative care) fihefigndsdeludslsaneuiaduuay
fUneifiuse R laianysal

AFfAATULAZINASEIUNN SO

dielitaenndosiuinsgiuaina nsdnuidldfewvesnusesniudeiauetes Magiorakos
uazAny” wasinausinsihsg Swes CDC U A, 20157 fail

1. Multidrug-resistance (MDR) e efilaila (non-susceptible) siogndugatneenation 1 v
Tunguendugatndaud 3 nguiuly

2. Specific resistance categories

- Fluoroquinolone resistance (FQR) #1889 Foitlllsiee Fluoroquinolone ag13toy 1 vin
(ciprofloxacin, levofloxacin)

- Extended-spectrum cephalosporin resistance (ESCR) #318/84 Feitlillasiesn Extended-
spectrum cephalosporin ag1tey 1 alia laun ceftazidime, cefepime, ceftriaxone 38 cefotaxime
(Ime ceftriaxone wag cefotaxime Wl4iu P. aeruginosa)

- Carbapenem resistance (CR) #1894 L%aﬁiaﬂ’wiaﬂfju Carbapenems 981418y 1 vin
(ertapenem Tanziu £ coli taz K pneumoniae)

msRadioTNTAL (Community-acquired) vianedsmsiaideiiiatuneudnsunsdnyllsmena
vivomelu 48 Flumdmssulisnuilulsmenua drumsindelulsmenua (hospitalacquired) mnedis
msfadeiAntuinnnd 48 dalumdsngtiedifumsinuilulsmeua

N153LATIEALILANINEADA

Toyadsnanmuanadunnunesiesay Teyaidsufinauiinisnszaewuuiniuanadudiade +
drudsavuinnsgiu drudeyaiiiinsnszansliiduunfnanadudisegruuasiideszninsaielng
mawSeuiiguteyadenaunnseninaenauls Chi-square test 50 Fisher's exact test ToyaiisUsinalld
Independent t-test dmiutoyafifinnsnszatsuuuund wagld Mann-Whitney U test dwmudoyadiil
msnszaneliduung

dnsunmstinsesitifedesifnadonisinide MDR GN-BSI azldmsieevinnnesTadafin
(logistic regression analysis) Im&ﬁ]aﬁaﬁﬁﬁﬂﬁﬁ@mﬂaﬁamﬂmﬁ WATIEIAILUSWRE (Univariate analysis) 7
A1 p<0.1 sggniiluTinszvinmiands (multivariate analysis) Lilemdadoidesdass lnothiauena
Hurin Adjusted odds ratio (aOR) uazdsnudesudesas 95 (95% Cl) MsIAs i sanvanuely
TUsunsu SPSS statistics 1333w 26.0 Tneruuasedutadfyn1eadnfion p<0.05
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yundetesnmsinmilduaiiiolseanugtinisaivesnsiniteuuadiSounsuauienn
vangvulunszuaiden lnes1sdeteyaninn1s@inuiues Soravipukuntorn LagAMy  2931891UAN
ynuszanafosay 33.8 Muuaszdumudesiufesay 95 wazAmunaandeuiisouiuliiesay 5
yhlldvundiegnsdust 344 58 wesiflevasarudululfvesdoyagnmesswimsfinu (dropout)
Sovaz 10 FeUsudnmuamediaduenetion 382 518 uazimuamanemafudeyauszana 400 91

NANFANEN
M13197 1 AauanwaiznIlUuaglsasiuvestheinwaiuaiiitounsuaulunssuadon

AndnwzNalY Aaviun fineAnide fiheinie P-
436 AU wupfiSounsuatly  wuafiSeunsuaude  value
nszUERON grviaevuuly
(Non-MDR GN-BSI) NITUELRDN
388 AU (MDR GN-BSI)
48 AY
97¢ (LagﬂiSD) 64.99+16.39 65.11+16.44 64.02+16.13 0.66
LAY (578, %) 181 (41.5%) 158 (40.7%) 23 (47.9%) 0.34

15A57u (519, %)

LUIVINU 196 (45.0%) 174 (44.8%) 22 (45.8%) 0.90
Anuiuladings 241 (55.3%) 214 (55.2%) 27 (56.3%) 0.89
Tofulwienas 163 (37.4%) 144 (37.1%) 19 (39.6%) 0.74
dudenalaiu 39 (8.9%) 36 (9.3%) 3 (6.3%) 0.79
Aol ndLDS 51 (11.7%) 44 (11.3%) 7 (14.6%) 0.51
Tonedess 100 (22.9%) 86 (22.2%) 14 (29.2%) 0.28
funda 31 (7.1%) 26 (6.7%) 5 (10.4%) 0.37
uwl5a 28 (6.4%) 24 (6.2%) 4 (8.3%) 0.53
weisesyuulaininen 10 (2.3%) 5 (1.3%) 5 (10.4%) 0.002
TsAgidmumusiiesinun 5 (1.1%) 5 (1.3%) 0 (0%) 1.00
fadelasa tovle 14 (3.2%) 11 (2.8%) 3 (6.3%) 0.20
Tsavaniiass 17 (3.9%) 13 (3.4%) 4 (8.3%) 0.1
aglugefingnagil 11 (2.5%) 9 (2.3%) 2 (4.2%) 0.35
AMzAALFYY 66 (15.1%) 55 (14.2%) 11 (22.9%) 0.11
vinsnwiluverUae
9185n331aAeY 346 (79.4%) 313 (80.7%) 33 (68.8%) 0.06
AaensTuvefaenssunseAnuAzYe 36 (8.3%) 30 (7.7%) 6 (12.5%) 0.26
veRUaeingm 51 (11.7%) 42 (10.8%) 9 (18.8%) 0.15
Buq 3(0.7%) 3 (0.8%) 0 (0%) 1.00
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aUAMsaluazanwaenIwsEyIng

MnnsruTateyannasssdsudtieiiinnsindeuuaiiiounsuatlunssuamden doud
1 nsnIem 1A, 2566 9 30 fquisu w.e. 2568 wull fuaevinun 543 518 wiiludUnsszezaaiing
fisnwuuuUsEAUUIZAR (palliative care) 49 e fihofignawisludslssmeuiadu 21 1 wazgae
fifiuseTRliauysal 37 910 wedtaefidhnAdedoun 436 e nuiginsimsfindouuaiGeunsuay
Aosmansrumilunszuadenlulsmenuathultvegiifosas 11.0 (48 519)

o 1

JoyavadAvbiiuindadeiugiuiiuongwasmelifinuwnssegsiidedAyseniaangy

o

o

Ingongadsveafiisegfiuszuna 65 U Wumene 181 au ($ozaz 41.5) lsauszdrdfinusuuiniign

oA aruduladings vy lvduludenas lnineisess dsliwansinsiuegedidedAynieada viadl

[

wuhnguiifoude MOR fdnduvesithslsausdsssuulafisineigeniingy Non-MDR egnsdidddty
Tunsiemesiidesiu (Govay 104 Weufuferay 1.3) sgslsiion Weihdatednandrdmsinses
amneeladamnieny (multiple logistic regression) tilerrUAsT UM WU lseuziE sszuulafiminenlailsidu
i‘jai’faL?%aqaaazﬁﬁﬂ’aﬁwﬁ’wmaaﬁamaamLs‘f{a MDR (aOR 3.92, 95%Cl 0.51-29.95, p=0.19)
AurearulngWnsnulunedUisergsnssuaiy sesawndu wedUledngs uasneduoe

Faenssuvisedaenssunsegniazde aua1au WneldunnssiuegredidudAgymieata

o

A5199 2 ANwENSAABLUATISELNSUAUlUNTEWALR DA

dnuznsanide Wiavin fiheinie fiheinie P-
436 au  wuediseunsuauly  wuediSeunsuau  value
EHGIGRN Aegnanevunly
(Non-MDR GN-BSI) nIzUALdDN
388 AU (MDR GN-BSI)
48 AU

UszLammsinide

@m‘??ammqmu 412 (94.5%) 378 (97.4%) 34 (70.8%) <0.001

faidelulsmeuia 24 (5.5%) 10 (2.6%) 14 (29.2%) <0.001
Fuminsinige

mapulaaniy 198 (45.4%) 180 (46.4%) 18 (37.5%) 0.24

madumela 72 (16.5%) 56 (14.4%) 16 (33.3%) 0.001

NIUAUDIVNT 28 (6.4%) 25 (6.4%) 3 (6.3%) 0.96

svuuviet A 30 (6.9%) 27 (1%) 3.(6.3%) 0.86

nshadeifmluaiiedeseu 23 (5.3%) 21 (5.4%) 2 (4.2%) 0.72

n&unile nsvgnuazde 6 (1.4%) 6 (1.5%) 0 (0%) 0.39

sruuUsEam 1 (0.2%) 1(0.3%) 0 (0%) 0.73

mMshndeiduiusiuaneaueanden 12 (2.8%) 10 (2.6%) 2 (4.2%) 0.53

élﬂL%Qﬂi’luéjﬂLﬁuaﬂL%a 2 (0.5%) 2 (0.5%) 0 (0%) 0.62
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dnwazn1sfnide Wiavm fuasRnita fUasinde P-
436 Au  wuediewnsuauly  wuediSeunsuau  value
ﬂigLLﬁLaaﬂ ?sllaﬂ’mmﬂ“umﬂu
(Non-MDR GN-BS)) QEHIGIGRN)
388 AU (MDR GN-BSI)
48 AU
linsuundshnide 64 (14.7%) 60 (15.5%) 4 (8.3%) 0.19
silavete
Enterobacterales 383 (87.8%) 346 (89.2%) 37 (77.1%) 0.03
- Escherichia coli 260 (59.6%) 235 (60.6%) 25 (52.1%) 0.28
- Klebsiella pneumoniae 69 (15.8%) 64 (16.5%) 5(10.4%) 0.40
- Enterobacter spp. 11 (2.5%) 9 (2.3%) 2 (4.2%) 0.44
- Citrobacter spp. 6 (1.4%) 5(1.3%) 1(2.1%) 0.66
- Proteus spp. 17 (3.9%) 15 (3.9%) 2 (4.2%) 0.92
- Salmonella spp. 16 (3.7%) 14 (3.6%) 2 (4.2%) 0.85
- Others 3 (0.7%) 3 (0.8%) 0 (0%) 1.00
Pseudomonas aeruginosa 20 (4.6%) 19 (4.9%) 1(2.1%) 0.71
Acinetobacter baumannii 14 (3.2%) 6 (1.5%) 8 (16.7%) <0.001
Burkholderia pseudomallei 5(1.1%) 5(1.3%) 0 (0%) 1.00
Stenotrophomonas maltophilia 2 (0.5%) 2(0.5%) 0 (0%) 1.00
Other non-fermenter gram negative 9 (2.1%) 7 (1.8%) 2 (4.2%) 0.28
bacteria

Uszanvaanshnitiouasgatinine

msfmdedulngidunisindoninguvu Andudesas 94.5 vaugiinisindelulsmeuiany
Sovay 5.5 aenuhnsfadelulsmenaldadiuiignitedsddeddysumsindeuuafiFounsuay
Aeemansuuy (MDR-GNB) lunszuaiden danudenay 29.2 isufufesay 2.6 (0<0.001) Inedifumis
yosmsRaideiinuves Téu madutiaams madumela maiuens uaglinsuuvdsinide

\delungu Enterobacterales Tnssaumulungs Non-MDR snnn1ngal MDR (p=0.03) lneiderielsn
fiwusnnitasluiiiaesnauie Escherichia coli sesatnie Klebsiella pneumoniae oendlafinu Tung
MDR-GNB wudndiuve Acinetobacter baurnannii g3n3nas Non-MDR egeiiidnfey (Sevay 16.7
Wisuiusesag 1.5, p<0.001)

%)
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ASINVT 1 WEAIANWULNITAMTDLUATISSLNSUAUADYTMINTLLELEEN NIVUA 436 518

Multidrug resistance (MDR) 8 519 (11.0%

Carbapenem resistance (CR) 15 519 (3.4%)
Extended-spectrum cephalosporin resistance (ESCR) 109 519 (25.0%)
Fluoroquinolone resistance (FQR) 212 51 (48.6%)

definnsandnuagnshesivendeuvafiisunsuavlunszuaden nuirdiasfinndenesn
staneuy (MDR) 51u7u 48 319 Anidudosas 11.0 vesfihevinun m3fiesiosngy Carbapenems
Jovaz 3.4 msgaﬁiamﬂa:m Extended-spectrum cephalosporins 388ag 25.0 LLasmiﬁTaﬁiammjm
Fluoroquinolones wusnniigadis 212 efAnduosay 48.6

&, o Y S a & a XX
713199 3 fuUsuazUaduldssnan ISR RALDR 8 1a YUY

fuusuazladuides Wiavm fuasRate fuanRnide P-
436 AU uuafiSeunsuau  wuediiseunsuay  value
Tunssuaidon  Aesmansvunly
(Non-MDR GN-BSI) NSZUELRDNA
388 AU (MDR GN-BSI)
48 Ay
nsldanenseldaunsainianisunnd
agaunLAulaae 51 (11.7%) 31 (8%) 20 (41.7%) <0.001
votenela 68 (15.6%) 60 (15.5%) 8 (16.7%) 0.83
AYAIUNADALADARIAIUNA 5(1.1%) 4 (1%) 1(2.1%) 0.52
nsansle 25 (5.7%) 22 (5.7%) 3 (6.3%) 0.87
Usgiansueulsswerunalugiag 90 Juneu 127 (29.1%) 90 (23.2%) 37 (77.1%) <0.001
Usgdfinslasuedugatinlugag 90 Tureu 98 (22.5%) 64 (16.5%) 34 (70.8%) <0.001
yilavesduadnitldty
- Amoxicillin/clavulanate 11 (2.5%) 8(2.1%) 3 (6.3%) 0.11
- Third-generation cephalosporins 74 (17%) 49 (12.6%) 25(52.1) <0.001
- Piperacillin/Tazobactam 19 (4.4%) 10 (2.6%) 9 (18.8%) <0.001
- Carbapenems 13 (3%) 7(1.8%) 6 (12.5%) <0.001 )
- Fluoroguinolones 24 (5.5%) 11 (2.8%) 13 (27.1%) <0.001 Dg
=
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fuusuazdadeides Wiavm fuasRate fuanRnide P-
436 Ay KUATILSBNASNAY  wUAWSBMASNaY  value
Tunssuaidon  Aesmansvunly
(Non-MDR GN-BSI) nIzUALdDN
388 AU (MDR GN-BSI)
48 Ay
- SMX/TMP 6 (1.4%) 2 (0.5%) 4 (8.3%) <0.001
UseiRnsnuideresnunneu

wulutae 90 Junau 20 (4.6%) 7 (1.8%) 13 (27.1%) <0.001
wulugas 91-180 Junou 10 (2.3%) 8 (2.1%) 2 (4.2%) 0.30
wulugag 181-360 Junau 7 (1.6%) 7 (1.8%) 0 (0%) 1.00

Jadudediduiusiunsindenesmarevun

PNnmTineiiatededilianudiiusiumsinide MOR GN-BSI Tudesdu (univariate analysis)
wuiladeiiddedduneadn (0<0.05) Wun TsruzSeszuuladisingr msfndelulsmeiuna msinde
seuumaiiumele nisldaneaiumadiulaans Useifnisusulsmenuiauaznislasuendugadn
Tughs 90 Judeunih sawdasyiRnsnsianudenoeilugag 90 Jureu

ogalsfou ilehadedinanundinseisheadfonnesladafinidany (multivariate analysis)
domuAufuysmu wuintadedesdass (ndependent risk factors) Aidimudiusfunsfiaide MOR GN-BSI
ogeiifuddyaintifios 3 Jode Tdun msRndelulsmenuia (20R 4.50; 95% CI 1.25-16.20, p=0.02)
Usziinslasuendiugadnngy Fluoroquinolones lutad 90 Juneunt (@aOR 6.61; 95% CI 1.81-
24.10, p=0.004) wagUsyIRmImsanUdoneelute 90 Juroumti (aOR 5.92; 95% Cl 1.69-20.80, p=0.01)

A1519% 4 ATILRANUENRUSLUUAIMUSIAET (univariate analysis) waghUUNTEIUS

(%
=

(multivariate analysis) vosladedssiidunusiunisindenosivatsauiululsaneiuia

fauUsuazdadedes Univariate analysis Multivariate analysis
cOR (95% CI) p-value  aOR(95% Cl)  p-value

insnwiluverUisengsnssuansisy 0.53 (0.27-1.02) 0.06 1.27 (0.49-3.29) 0.63
wziSssyuulafininen 8.91 (2.48-32.01) 0.001 3.92(0.51-29.95) 0.19
fndelulsmeua 15.57 (6.43-37.68)  <0.001  4.50 (1.25-16.20) 0.02
Aadaszuumaiumela 3.03 (1.56-5.88) 0.001 1.38 (0.51-3.76) 0.53
angarumaaulaang 8.23 (4.16-16.26) <0.001 1.90 (0.62-5.84) 0.27
vietemela 1.10 (0.49-2.45) 0.83

AUaEIUNaDALADAMEIUNATY 2.04 (0.22-18.66) 0.53

n15asle 1.11 (0.32-3.85) 0.87

Usgiansueulsswerunalugig 90 Juneu 11.14 (5.46-22.73)  <0.001  2.53(0.66-9.73) 0.18
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faudsuazUavedes Univariate analysis Multivariate analysis

cOR (95% ClI) p-value  aOR(95% Cl)  p-value

Usedinslasuedinugadnluyie 90 Tureu  12.30 (6.24-24.21)  <0.001  0.68 (0.10-4.82) 0.70
BHnU0 A URATNILATU

- Amoxicillin/clavulanate 3,17 (0.81-12.37) 0.10 1.02 (0.19-5.53) 0.99
- Third-generation cephalosporins 7.52 (3.96-14.27) <0.001 2.14 (0.46-9.97) 0.33
- Piperacillin/Tazobactam 8.72 (3.34-22.76) <0.001 1.11 (0.24-5.16) 0.89
- Carbapenems 7.78 (2.50-24.22) <0.001 1.47 (0.29-7.41) 0.64
- Fluoroguinolones 12.73 (5.31-30.52) <0.001 6.61(1.81-24.10) 0.004
- SMX/TMP 17.55 (3.12-98.55) 0.001 8.34 (0.60- 0.11
115.44)
UsefRnsnuideresnuieu

wulugas 90 Junau 20.22 (7.57-53.97)  <0.001  5.92(1.69-20.80) 0.01
wulugas 91-180 Junou 2.07 (0.43-10.02) 0.37

wuluegae 181-360 Juneu 0.98 (0.99-1.00) 1.00

aOR = adjusted odds ratio; cOR = crude odds ratio; Cl = confidence interval

A1a0R lda1nnislesiziuuunydauds lneusuadeduds nsindnulunedUisengsnssuandy usiSeszuuladining
fniolulsmenuia Andossuumaiumela meamumadulaans Jsziimsueulsmeivtauazmslduendugatnlurag 90 Yureu
sinvesnfugadniildsy Usziinswuderosunreulurag 90 Ju

a o A aa Y aa a & o a &
A199N 5 aRTINTLAYYIR LLa%NaaWﬁWqﬂﬂaUﬂﬂqﬂﬂqﬁmﬂL‘U@LL‘U@‘V]LiﬁJLLﬂiNaU&LUﬂigLLaLa@@

AndnwzNalY Wiavin fineindouueiide  flasRadeuvafids  p-
436 AU wnsuaulunszuaidon  unsuauReswiane  value
(Non-MDR GN-BS)  wuulunszuaidon
388 AU (MDR GN-BSI)
48 Au

dngINaLde I 46 (10.6%) 30 (7.7%) 16 (33.3%) <0.001
amzdenananizinde 76 (17.5%) 62 (16%) 14 (29.2%) 0.04
Whsumssnwluveseings 77 (17.7%) 67 (17.3%) 10 (20.8%) 0.55
Pnnnvinde
uwanTuusulsmeuIug (Tu) 10.76+8.24 10.36+8.06 13.98+9.00 0.01
Sruautuiguasladue 1.17+2.85 1.00+2.65 2.52+3.88 0.01
Piperacillin/Tazobactam
Sruuduiigfinelasuen 1.75+3.48 1.39+3.10 4.67+4.87 <0.001
Carbapenems

ANYI18TEUINTUBULTINGIUA 33,898.80+38,264.09 31,721.07+35,553.10  51502.12452796.32 0.02
(Un/Au)

%)
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3n3INNTHETIN AUTULIWRLIA waTNANTENUNISARTN

luiunadnsnaadtinnuingudiig MDR IaugunswedsalagdnsnNisidedinginiingy
Non-MDR egnsitifudndny nefisnsnindedinlulsmeuiageisfosay 33.3 Weifisuriungs Non-MDR
feagiifenas 7.7 (p<0.001) waewugtinizainnedoninmsindegeniesediioddny (Gosay 29.2
vs 16.0; p=0.04)

TudureesEEEIAINTINYINAENTENLATYAIERT WudUlengu MDR fsgeviiainisusy
WnSnwilulsaneruiadseniuiunda (13.98 + 9.00 Ju e uiu 10.36 + 8.06 Yu; p=0.01) wasd
SrunuuildFuendugadn (Days of Therapy; DOT) silnoongnanigainitegadniau lasiawizngs
Carbapenems (4.67 + 4.87 Tu vs 1.39 + 3.10 Tu; p<0.001) d@wmaliarlginalunissnuiseniniueu
Tssenunalunga MDR gendnngaialuusssnns 1.6 win (51,502.12 uw iflsuifu 31,721.07 um; p=0.02)

aAusENa

Mnmsinngideyaitieindeuuaiiiounsuaulunssuaidendiuiu 436 598 nUANLYNTES
msfndaRos eIy (VDR) $pvay 11.0 (48 918) FadlonSeudisufumenuanlsmeuassiuniond
violsmenunasminerdelungavmamunsiisinnuyngsisiesas 338-488  azdiuldindammiuyn
Tumsfinuiiidadaniisnit faenesueldnuiunanududouvedsauasdnuaenguithefidnd
mssnwilulssmeuaseiuniegd deindudUasiideiomanlsimenuiaduvdeidunguidnesanm
suussndt eghdlsfinnu atRnsalferas 11.0 Awdlumsinunil Ssnsaeiouisnnselsn (disease burden)
fidduarmuimelunsinnsderenlussiulsmennarhliuiidesimnuddn kit mdeuluninmu

wonanil Ssudasnsiesosngu Fluoroquinolones (FQR) guflviosay 48.6 Fafudnsins
AonfigefianluussninguendiviinisUssdi aenadosunliulussduUsamadiingldonduiads
unsvaneisluszuuisuenuazdtaslu dwaliiausinaduainnisdndonide (selective pressure)
waznszdunsiistuvesdenoslusyduuszrins’ Foyadausdndiitugrin nau Fluoroquinolones
Tiwnzaudmsunssnyuuuasounqu (empirical therapy) Tuvinusadieariu wuqﬁ’amﬁaimi?;ja&iammju
Extended-spectrum cephalosporins (ESCR) fs¥osay 25 ieaunain in15lgenngu Third generation
cephalosporins 1flu Empirical therapy egnauninats’” Jademariidwalaonseiodasitalunis
Fonlrmnsgmu uaziluganudndulumsldendy Carbapenems ity uifinlumsdnwdagny
gURnsainisiiesie Carbapenems (CR) iisforaz 3.4 uwiludswddnfoinduseiuiidenihse Yot
1nd%a iosnidereslunguilfauduiusfunslésuendugadnduduildmnsay wozdwaly
SnsnadeTingetuetneditoddy Tnsanzlunguitiediamsings

ANWUENIUTEVINT

nnmsiesesiamuamumansedaiiteddymeadserinangunisinge MDR uaz Non-MDR
Tusnueny we wazlsasiw
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Lma'aﬁmLLazqaﬁTJ'ﬁwmsﬂmn'ﬁam%a

nan1sAnuiuandliifiuianud dAyveaundsnisiade Tnenuigiinmsaivesnisindely
lsanenu1a (hospital-acquired infection) Tunas MDR GN-BS| fidndqugetiaiosas 29.2 wasduileduides
fifauduiusiunisiinnisindonesanssuuegeiideddamieada (aOR 4.50; 95% Cl 1.25-
16.20, p=0.02) Faazvioufsunumdrdyuesanmndesluaniuneiuiadenisiinaznisunsnizany
yoT0hoen

orelsafinuvesiianlunduinesns lfun Escherichia coli uaz Klebsiella pneumoniae 1
wudndrurestonosmiateruty (MDR) Sovag 52.1 uay 10.4 sud iy Ssapnndasiudeyanisszuin
Inenluseiugiinpanmsnuneuntn

[ '

" yenanisdanuin Acinetobacter baumannii 3aiu

Hetinduiudiumsindelulsanenuia fdadiulungy MDR gandangu non-MDR egrsdidedidnyma
ahd (Seway 16.7 Wsunuseway 1.5; p<0.001)aamﬂé’aqﬁ’mmé’ﬂwmwmL%@%ﬁmﬁﬁﬁmmmmmlu
msegsenluanimiadeeddsmenuiauasimunalnmsiosldnainvans nan1sAnyiZaiuayy
wurfndnsldendiugainedrenineeing Ussnaufunisuninszaeiiossninegvae (cross
transmission) ngfluaniuneuia Wuiladuddyiiddusoniafinduresgtifinisaidefes manswuu
meluaniumena’

Jasedesiensindouaziivddyresszezinainiswuldonesn

MnmslAeitadeidesdasy (independent risk factors) wuladefiimnuduiusiunsinge
MDR GN-BS! agnsfidedrdgynieada lown Ysedfinislasuendiugadnngy Fluoroquinolones Tutas
90 Tunauniln (aOR 6.61; 95% CI 1.81-24.10, p=0.004) wazdsziAnsnsranuidensenlutic 90 Fu
naUMLN (aOR 5.92; 95% Cl 1.69-20.80, p=0.01) 6'?}@{]%%’8mdwﬁé’auaamé’aaﬁ’uﬁa;ﬂamilﬂﬁsi’qL“’?ﬁyaﬁ”a
erluuszinelng "

Usz"i’amiwuL%ja?;}asnLﬁuﬂaé’aL?imﬁﬁﬁaﬁ']ﬁ'iymaaaa Tnelunsinwinuiedadunely
90 Jurteuwtvintu Fvaenndesturuitelulnedinuiinsivse anudesesnnelu 90 $u \udade
ﬁwmaﬁ’]ﬁ’zgmaqmiamL%@?Tam‘l,uﬂimmlﬁam“ whgisenuinsidunmzeeais (colonization) 1y
Carbapenem-resistant Enterobacterales (CRE) Tugaansgenaaglauiunii 6 dou” wie A.baumanni
Tuanuguaszezsotandegliuiuniiedsd” wazuuimaves IDSA uupiliussiliulsyiRdoundsis
6 \ouifioUsznounisidensdnugadneiansounau (empiric antimicrobial agents)” winanI5AN®
dndunuinmnuduiusanaseddldiidoddynadfdessorinanieesnliinnnit 90 Su (cOR
1.85; 95% Cl 0.45-7.60, p=0.30 @ m5U%23 91-180 U Wag cOR 1.00; 95% Cl 0.01-15.20, p=1.00
dm3uYas 181-360 )

nndeyativisiuin nadenldeduainvdansounay mserdunisussdusgraussuy
\loaaaunasznitanslimsfnun s melussesiuduiunsvanidssnisldeifuanudniu
(over-treatment) s‘c’famadqmaeiaﬂ']il,ﬁu%usuaqmiﬁaméfma;a%wiuizazma n1sdnaulafinginag
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ﬂﬁ]'1'3ma’amﬁ’uﬁu’qmm?ummaﬂiﬂ Snwnupvnenadn uasdsziinmanmamudeneslasanzaely 3 Weu
firimsn Lﬁaaﬁfuayumﬂ%’mﬁmmzamazeiqLa%uﬁgaﬂizﬁm%wami%’ﬂmLLazﬂ']imuamfhféaaﬂuaumm

Naé’ws‘maﬂaﬁnLLazmizmaLﬂswgmam‘maen']sﬁm%aé’aen

uansfiny a lsmerunathults asveuliiiuinnisiaiouuafidounsuauiiosnansaunly
nszuaden dwansznuidaurenadninnainesasuusslunndin Welieuifisuiunduitliiesn
(Non-MDR) TneiiUsziiiudfaimsiansandsd

1. g1 FLTINLALAIUTULTIVLIA

an31N15tdeTInlulsane1una (in-hospital mortality) ¥eedU38ngu MDR gafissesay 33.3
Fasnnninnga Non-MDR (Fevay 7.7) egnaditfuddty Toyatiaenndoatumenussdumivesssmelne
fsySarmenisvesiheindeneslunsuadoniisovas 30.0° Jadviniidwmarednnmeiifugedu
faruduiusTnemsatuanusuussvedsa InsewizgiRmsnivesnnedonainnsfinie (septic shock)
finuludadiuiiganinlungu MDR

2. MsldnineInInamM s nmduazszeeiaInIsinm

nsAnide MDR dsnaliAnnisldnineinsgunmedisiudes Inonudnguaengu MDR
flszagiranisueudnuilulsaneiuia (lencth of stay) 1ade 13.98 Ju G?fqmuﬂ’jmzju Non-MDR
Jswanas 4 Fu uenanidmunafiutuegnsinnsglanvesiinanisldedugainaiineanguin i
(days of therapy: DOT) lnganizenngy Carbapenems %Qﬁﬁim?{aqﬁa 4.67 Yusiosy (Wwuiu 1.39 Ju
Tunga Non-MDR) wae Piperacillin/Tazobactam fifiu@uain 1.00 $u 1fu 2.52 Yu n1afistuves DOT
dlaifiosudifiualding widasusanafudaien (selective pressure) fisuuss dvo1athlugnisgli
Tmiveateneenfisnumennd iy wu Carbapenem-resistant Enterobacterales (CRE) luseiummnasely’’

3. MTLNUATYFAIANT

Tufifdhusuyunsinu mlddnendsvesiihongu MOR gafla 51,502.12 Umses1e dageni
n&x Non-MDR Uszunausaeas 62.0 ﬁ'su@hwaqé]’unuﬁﬁﬁuﬂ'jw 20,000 vindes B Tuiluaiszms
msRuiiddgaaumeuasziuimindouuniu Feganindedslunenuisivssdiuliiiesay 420”
aszmaasugieiundngrudse insiid Ay idudfenusidudsdnlunisensedunmnnis
AuALNITNInTzeloReyluanuNe Ao LA lusEIZE T

mmmsﬂaaﬁ'uuazmuquﬁmmzam (proposed intervention)

M3ANYILUULUUEBUNE: (retrospective study) szewian 2 U WunsAnwadusniivsady
Jodoidoauasnadnivas MOR GN-BSI Tuanumeiurawisd deyansssuininet Jofoidesiifatos
uaznansznusng 9 annsathluldlumsguadiisnguidssazanadummsmsisamuietestunay
muquﬁmwsam (proposed intervention) Lﬁaa91qﬁ'ﬁﬂﬂ'iﬂjLLazNaﬂiwwaamﬁamL?ga MDR laun

1. Early risk screening: miﬁmﬂiaqﬂﬂ’saﬁﬁﬂizi’aﬁmmmm%’aﬁ‘luﬁﬂaaﬁmé’a‘lmamﬁﬁ%

Fausuansu wlelilésuedugainiinseunau (appropriate empiric treatment) IHl3a%u
Feagthoandnnmeunazsreznaueulsmeuialdegnaiugssm
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2. Antimicrobial stewardship program (ASP): n153avi Antibiogram Lawzveslsneunad
LUSLENAIULWATIN (community vs. hospital) N159m¥1 Clinical practice guideline
mzvaslsmeutatulidulsafinuvosuasnsiifanisldengy Carbapenems uag
Fluoroquinolones laamadaafusnemiugnuassuuuumshesvondelufiui

5. Infection control bundle: miﬂ’lLLmﬂﬁﬁaﬂaﬁuﬂ’ﬁaﬂL%a (bundle of care) uloEng
\san3n laglamny CAUTI bundle flosnnmsldmeaumaiudaangiivualiuduliads
L?iwuaqmiamL%@ﬁamﬁﬁﬂﬁmﬁlumﬁﬁﬂwﬁ

o, Environmental cleaning: lesainnnsinide MDR duudfunisaadolulsineuia
Tnsiawizidie Acinetobacter baumannii musuAdeil n1sviAuazetaviedUisuay
gunsaldeihensdediivssAniamiaduuesnsddglunisdostunazaiuaunis
unInszaneie

UaMAYaINTANWN

nsfnwiidunisideuvudoundianaudiien a lsmerwiadiulls fedu wadnsaléds

agvousUuuumsfndeuasdadedeanieliusunveslsmeunassduiivibu Seenaiifesidadiums
thlugrsdslundundu

MYANBULYBINITANHIUUUTOUNAY 901N TYTBINIAAIUAIUATUNILLALAIINYNADIVDS

o A

Joya 1wy Uszifnisosndugadniuusznuesnaunnsunmssnwitulsmeuia Juduladeddy

o

onfinasdonadniniadinuaznisiindefost uenaind nisdnwiddsadoyaususenisid
audsonTinTeinanssnunanddnegnsazien Wy sresnaikudnvesmsléfusidugadn
fmnga

Bnvis FosndudnaninnsliusnisianiensvedlsmeIua 1y NSTIALNTISIaNIZNITUNg
a1 awmalihsunngusndudedldsumsdsiolugslsmenuiangud iy nadlsaviotisniauiade
fifessumsinudnevinonis ERCP vhilviaengusananlalldgnsueglunsine

ogslsfinny nsAnvidududoyadaszdndadausniiasfouaniunisailymitenesily
Tsenuratulleghaduszuu uazoraduiuguddydmiunsvaunlevisniuaunisldoduga

Inluvsunvadlsanenuiaseauineiiusaly

GFLY

nsAnwdnud gifinnsainisindonuaiiiounsuaviesvansvuiulunszuadonues
Tsameunatultsegfidesas 11.0 dwansznuegaditoddsosnsinindedinuazaiszsuszanm
vosanune1una tneladeidesiiddny Wun mshadelulsmeuia Ysedanslésuedugainngs
Fluoroguinolones Tugas 90 Jureunmii uazdsyianmsnsanuideneslugas 90 Judeumi avieu
anudnduiseinlunsiauinisdansesitionguides 1duaiaszuy Antimicrobial stewardship
program (ASP) uagsuiuasnisauaunsAntestadune eandasnmaidediauaznisena

G ORININE))
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