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Clinical Outcomes and Factors Associated with Mortality after De-escalation in

Carbapenem Antimicrobial Stewardship Program at Internal Medicine Ward

t1 2 |3,4

, Gompol Suwanpimolkul®*, Chotirat Nakaranurack?

Thanawan Chueniji

'Clinical Pharmacy Unit, Department of Pharmacy, King Chulalongkorn Memorial Hospital, Thai Red Cross Society
’Department of Pharmacy Practice, Faculty of Pharmaceutical Sciences, Chulalongkorn University

®Division of Infectious Diseases, Department of Medicine, Faculty of Medicine, Chulalongkorn University

“King Chulalongkorn Memorial Hospital, Thai Red Cross Society
Abstract

Objective: To investigate 30-days mortality rate and factors associated with mortality in patients who received
antimicrobial de-escalation in a carbapenem antimicrobial stewardship program, and to assess the acceptance rate of
physicians regarding pharmacists’ recommendations. Methods: A retrospective cohort study collected data from patients
with gram-negative bacterial infections who received at least one dose of carbapenems and underwent de-escalation
based on antimicrobial susceptibility results. The patients were treated in the internal medicine wards of King
Chulalongkorn Memorial Hospital, Thai Red Cross Society, under an antimicrobial stewardship program with pharmacist
evaluation from January 1, 2022, to June 30, 2024. Results: This study analyzed data from 311 patients with a total of
379 prescriptions. The majority of the initial prescriptions were for empirical therapy (80.21%). Meropenem was the most
frequently prescribed antibiotics (97.89%). Among patients who underwent antimicrobial de-escalation, the mortality rate
was 19.61%. Factors significantly associated with mortality in these patients included septic shock (adjusted odds ratio
(aOR) 1.94, 95% confidence interval (Cl)1.03-3.65) and being under mechanical ventilation support (aOR 2.15, 95%CI
1.14-4.06). Physicians accepted 86.30% of the recommendations made by pharmacists. Conclusion: Antimicrobial de-
escalation for patients with gram-negative infections who received carbapenems by antimicrobial susceptibility is
recommended, as it leads to low mortality and relapse rates within 30 days. Close monitoring is essential for patients
with septic shock and mechanical ventilation support after de-escalation.

Keywords: carbapenems, antimicrobial stewardship program, internal medicine ward, de-escalation, pharmacist
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aq (Fouaz 18.33) L%aLmﬂﬁﬁ'ﬂmuslmyjﬁwmﬂm%a

lunga Enterobacterales (Fauaz 68.73) 914390 ANY
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Al 1 3.7.-41.7. 2569
Q’ﬂaUﬁamgmwﬂﬁﬁmﬁvamﬁgmm 162 718 (3088
52.00) in1sAaLTauuafiSufasninue 203 A5
ﬁ'nwm:msﬁvammau%mmﬂﬁﬁ'ﬁﬁwumnﬁq@ Ao
third-generation cephalosporin-resistance 11%3% 149

A39 (3088 73.40)

HRANSNIIAARN

nnludientiovua 379 lumadﬁﬂaﬂﬁvlﬁ%'umi
ﬂ%’umﬁmgaﬁwlmmum wusammsaasanauin
drnelu 30 35 $1wan 27 ludsen (Fovas 7.12) 910
Tugsprisnue 379 luden Fludenfmunsanuny

A1519N 1. ﬁagaﬁﬂﬂmaaﬁﬂamﬁ"téf%’umaﬂ%’umﬁmga"'ﬁ'wlﬁmuaa FUIU 311 8

gy W SRR
RGN 160 51.45
011 (I, T334 (IQR)) 70 (85-80)
Tsadszdan
lannuaulafings 169 54.34
15ALLIAN® 117 37.62
laaluiulwiang 123 39.55
lsala 92 29.58
Tsalauaznaaaiion 87 27.97
lsaeu 12 3.86
lsaszuumatdumela 11 3.54
a9 188 60.45
mazpiidunuunwies 87 27.97
masnunlaglgenfian BAILANTEUUNAAUNUUAT/MIDINTITan 34 39.08
m'ié'ﬂLmJL%@%’dﬁ"lﬁ%'umﬁ'ﬂmﬁaUmsl,umjumamam‘ 31 35.63
TauzSafilasumssnesndsgaithda 14 16.09
mydasaterledend 8 9.20
aNTNIINEN
wandsznuguwiwath 134 43.09
FIRAMIINWINLILIATIINTANT 98 31.51
UszuInw 35 11.25
S APETSINGN 19 6.11
fnsdmsuswinfismmmaeneuszaseuaia 11 3.54
3u 9 14 4.50
Wanueafidurialsa (371 Thia)
Eschericia coli 162 43.67
Klebsiella pneumoniae 79 21.29
Pseudomonas aeruginosa 58 15.63
Enterobacter cloacae 14 3.77
Acinetobacter baumannii 11 2.96
3u 9 47 12.67

WANBLAG: IQR BBl T193:9I19A28 N4 (interquartile range)
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@15197 2. Tayam luvaslugsmlunga carbapenems $1uan 379 ludsen

aautly WU SOHER

ﬁaﬁ&%madmﬂéjw carbapenems

MIINFUULANAN TR 304 80.21
MITNFIULLTIAZL1Z9° 75 19.79
1lungy carbapenems AsaldasauIn

meropenem 371 97.89
ertapenem 7 1.85
imipenem/cilastatin 1 0.26
lué‘lﬂmﬁmmm NIWNIZUINNIT pre-authorization® 300 79.16
m@”']m;a%‘wwﬁ@mnﬁé’ﬂ%ﬁaumlumju carbapenems 11§ 144 37.99
mmmminlumsmamquL%vaﬁai'm

ﬂ’]’J:%Emﬁ]’mﬂ’]‘iam%a (septic shock)® 87 22.96
msliasastramsle 76 20.05
n'lil,ﬁﬁumﬁﬂmw”ﬂwa;&”ﬂ’mmqimmﬁﬂqﬁ 33 8.71
mMydaanuaTiSunaeTRaTINTe 71 18.73
MIdaaLUATISuAasRA YW 203 53.56
ﬂ’]iﬁm‘%ﬂ ceftriaxone-resistant Enterobacterales 149 39.31
myvadinsiuuwndianzmslsadaisa 164 4327
My lasingens 73 19.26

2 A1TINHILULANANITOAEI9REN (empiric therapy) Kanafid m{l%mﬁmﬁga%wLﬁaé”ﬂmmsﬁm%amaagﬂaﬂﬂuvl,&immmﬁmaal,%a

a a d‘ip a a ' v a
LLUﬂY]LiULLazﬂ’J’]NVL’J"U ILTALLUANLILAD EJ’]@]WM?;R’HW

® MIINBUUUFUNZI129 (documented therapy) nanefla msldmduasiwidiainsndasavasiholasnusievasauuailisy

tg, a a ' ¥ =
LLazmwvlwaommmﬂmimammuﬁgamw

SlUFIBNNFINITANIWATLUIUATT pre-authorization BU8T msﬁ‘ﬂ‘ﬁmﬁmga%wﬁﬁawam‘sagﬁ'ﬁmnu,wwﬁmwnmﬂiﬂ@?m%a Tu

Nuipilnanefieen ertapenem

¢ mazfaninmsdadie wanofls fihefdasldsunsinmedsenszdulafia 15w epinephrine, norepinephrine %38 dopamine (Hudiu (11)

a & o e . a & o g - X e . -
¢ MIAATOLLATISURALTRATINAY BU10D9 MLREITaIN IR TR UL TaLLATLSBUATNALIUTINABIINNTN 1 THa

f a & aa X = a & a A a & Ay oy . [y a oA =
NIAALTALUANLIYADLIARIYYUIU ANIUDI ﬂ']i@'](ﬂL“]jaLLUﬂ“/]LSULLﬂiNﬂﬂ“fINaﬂﬂﬁaUﬂ')"laJvL'ijaVllevl'Jﬂaﬂqmquﬁgaﬁw HIRNYIIN DINT

#287UUL MDR, XDR uas PDR

o A A an dadk o A o
Tayaiadszifinaniinieadfdinnasuluiun 7 le
F1uau 328 lugsen wulué’umﬁmmm‘?ﬂaﬂﬁﬁmms
aa dad o A ° o o
NIARRNNADIWIUA 7 131 220 lugssn (Seuaz
67.07) wanan® nlugsenirua 379 lugesn 4
ludspfisunsonunadayaifadsziliueinianig
Aaa ok o { Vo o o
ARANNATRIWINA 14 Tasuwaw 202 lugsen wuluss
A X Aa aa dak o A

pru1angisffanineadinfasuluing 14

d1uau 108 lugssn (Fasar 53.47) #1WTUEAIINNT

WWedianolu 30 Juwuiasaz 19.61 (61 MeaNgLe

Yanua 311 1)

tasefidnadamaieiia
Lﬁaﬁ'mswzﬁﬂ’agmmuﬁaLLiJsLﬁm (univariate

analysis) ﬂ'«aaﬁ'ﬂﬁﬁmmﬁ'ww”uﬁgﬁ'umﬂﬁﬂﬁmmﬁﬂm

alasunisUsy prdwadwlinauas (P< 0.10) ldun

nfanainmiiaida (OR 2.07, 95% CI 1.11-3.86,
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o o Aa v o o a dAa L A v [ v = 2
M1319N 3. ﬁfﬂ'fﬂEJ‘YI&Jﬂ'J']&J?(N‘W%ﬁﬂﬂﬂ']ﬂﬁil’ﬁ'l@“lladﬂdﬂ'lUﬂqﬂiﬂﬂﬁiﬂiﬂﬂﬂﬂﬂuﬁgﬂ‘ﬁ“/‘llﬁLLﬂ‘LIﬂG (311 918)

univariate analysis®

multivariate analysis®

a9y

OR 95%CI P aOR 95%CI P
01y (unin 85 1) 062 0.26-1.44 0.265
fheninnzgiduiuei 104 055197 0912
ma:%anmnmiﬁm%a 2.07 1.11-3.86  0.022 1.94 1.03-3.65 0.041
ldsumsinmlunagihednga 177  0.74-420  0.199
mslfieIestasmela 228 122427 0010 215 114406 0.018
msdadelunszumidon 096 0.54-1.71 0.890
ﬂ?‘iﬁ@L%ﬂIuﬂﬂ@ 1.47 0.71-3.02 0.299
msdaBavesaivazlutasios 138 0.62-3.10  0.430
miyaadaluszuumadudasmas 047 0.19-1.15  0.099 NS
mifadanfmiussitafiagon 0.91 0.10-7.94  0.931
msfaBauuafiGonmeaiiasiun 1.03  0.50-2.13  0.942
mMsfaBanuafiGofasmans i 0.83 0.46-1.48 0.522
ceftriaxone-resistant Enterobacterales 0.66 0.35-1.26  0.205
mﬁmqa%wﬁé’ﬂﬁﬂu%ﬁ@LL‘iﬂmaQO%aﬁ alsa 070  0.35-1.21  0.177
myvedUSnntuunndianzmalsadada 1.03 0.57-1.85 0.925
m@T’lu@‘a%W‘ﬁlaglu pre-authorization 0.95 0.46-1.97 0.887

WiNELAg: OR W89 odds ratio, aOR #aN8fl4 adjusted odds ratio, 95%CI #unefid 95% confidence interval uas NS

= non significance; 2univariate analysis; "multivariate analysis lagl435n15 backward stepwise

P = 0.022) n13lfin309878w18la (OR 2.28, 95% Cl
1.22-4.27, P = 0.010) waznsdatgeluszuunioidn
88112 (OR 0.47, 95% Cl 0.19-1.15, P = 0.099) §1%TL
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C1 1.03-3.65, P = 0.041) uazn13ltiasasgroniola
(aOR 2.15, 95% Cl 1.14-4.06, P = 0.018) (a3 3)

DAIINITADUTUALWERIINNLNAT NS
a v o o 1 6 &
LARTNI LA LU R ILABANNENIRNA 73
AU LANTaNTUALLLINYILNFTATNINNG 63
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VNNINNWILNaUREN (30882 69.10) (13) NAIWITL
atuiiuwlylufian9dsaiuuisuues Ramadas
wazame MlEnszuaunsarasenlutreminuasasian
NRULTWAK 8AIINNTLANTLVBILNNTRafuusivad
mé”ﬁnﬂuﬁaomsﬂ%’umﬁmqa%wiﬁuﬂumqaﬁﬁaua:
80.6 ‘[mﬁwLmzﬁwﬁlﬁuﬁuwwﬁmﬂﬁqmaw’m?ﬁ'ﬂﬁau
wihde nsngaldedrugadn (14) IuANEnIan

muﬁﬁ'ﬁfﬁwudnfluﬁwLLu:ﬁnL’%@dﬂ’]‘iﬂ%'umﬁmga%w
Ttuauas (Gouas 90.41 vasdunzsnfngonyldun
UANTRIRUA)

NWITEANLSATIMT AT ansle 30 T
winruesar 19.61 Gefdlndidssnunis@nsivas
Dolgova uazamiz LAgnnuNasnENIaainaInnslsy
m@‘ﬁuga%wslﬁuﬂumﬁwmﬁ e TIalu 30 %
f¥auns 16.3 S'fiaﬁ@hﬁaﬂﬂdﬂmjuﬁvl,&i"lﬁﬂ%'umﬁmqa
Fwliuausy (Fasaz 25.10) advlnodagnieada
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sAfannsnenaniaduwluiug 7 1w 220 luds
81 (a8 67.07) LLazsLué;amﬁmmsmﬁuﬁagmﬁa
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lugsen wuludsenifennsnsnainiadwluiud 14
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Lazame Wusas1aNdnsalunissne luing 7
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third-generation cephalosporin-resistance & flavouay
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