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ABSTRACT

Sepsis and septic shock are associated with high mortality. Meropenem is currently used as empirical
therapy in patients with sepsis and septic shock. The objectives of this study were 1) to study the causative
pathogen of sepsis or septic shock in patients in intensive care units (ICU) 2) to evaluate the clinical outcomes
of patients 3) to study factors associated with mortality and 4) to study the relationship between the delta
mSOFA score (the changing of mSOFA scores at days after received meropenem and mSOFA score at day 1)
and mortality in patients who received meropenem. This retrospective observational study was performed at
Phra Phutthabat Hospital from January 2018 to November 2021. Data was collected on a total of 74 patients
who met the inclusion criteria. The mSOFA scores were collected on days 1, 2, 4, 7 and 10 of the meropenem
treatment. Mortality rates were evaluated on days 14 and 28. The most frequently identified pathogens were
Escherichia coli (35.1%), carbapenem-resistant Acinetobacter baumannii (20.3%), and Klebsiella pneumoniae
(18.9%). The 14 and 28 day-mortality rates were 25.7% and 39.2%, respectively. From the multivariable
analysis, we found that the significant factors affecting the 28-day mortality were the delta mSOFA between
day 4 and day 1 <-1(Odd ratio; OR 0.02, 95% Cl [0.00,0.20]), septic shock (OR 9.15, 95% Cl [1.57,53.26]), and
the appropriate use of meropenem according to susceptibility testing results (OR 0.01, 95% Cl [0.00,0.10]).
In conclusion, this study found that patients who were treated with meropenem for sepsis or septic shock had
a high mortality rate. In addition, appropriate use of meropenem, patients’ conditions, and severity of illness
were risk factors for the high mortality rate.
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a v o N = a a & o < a a & Avve
M990 1 GU@;;IJaV]’JVLUGUENaﬂ?ﬂ'ﬂﬂﬂ@]ﬂ’]ggv\l@l’w@m@LGUE] W'ﬁ@ﬂqagm@ﬂc\nﬂWNLﬂﬁm@Lsﬁ@ V]l@ﬁ‘UEJ’] meropenem

Hoyaiily 1w (Sewaz)
WNAYNY 37 (50)
a1y (@), Aade Eudsavumnnsg) 67 (15)
TsAUs2a1A7
nénilelanie 4(5.4)
amgiladume 7(9.5)
Isaduidenundiuuaegadiu 1(1.4)
TsnraanLdonaued 8(10.8)
Anwaeuden 1(1.4)
TsavengaituFess 7(9.5)
Tsrrveaiioidoiieiu 227
1SALNANIELNILBINS 8(10.8)
lsAfu 11 (14.9)
1AL 27 (36.5)
TsalmiSesesedutunasfogunss 5(6.8)
ilesen 3(4.1)
lsaLond 3(4.1)
msamﬁammgwu (community infection) 16 (21.6)
nsAnelulsawenuna (nosocomial infection) 58 (78.4)
Charlson comorbidity score, ffstgu (Wdoaalng) 4(3, 5)

As9ineuvasla (renal function)

eGFR Cockcroft-Gault (ml/min/1.73m?), dsagiu (Wduaialnd)

41(20.8, 72.3)

nslaviedaewela 69 (93.2)
APACHE Il score, ALaa (ﬁamﬁmwummg’m) 19.8 (6.7)
SOFA score, {5831U (WduAalng) 8.5 (6, 12)
mMSOFA score, {5ag1u (iduaialvd) 9(5.2,12)
Septic shock 47 (63.5)
81%9NILHUNTVARIVD MADALTDN

norepinephrine 46 (62.2)

dopamine 1(1.9)
uwndswaInTsAnLYe

maiumgla 30 (40.5)

yaiulaanay 22 (29.7)

\Fon 18 (24.3)

11NN 1 wras 4 (5.4)

MDRD = Modification of diet in Renal Disease, eGFR = estimated glomerular filtration rate, APACHE Il = Acute Physiology and

Chronic Health Evaluation Il, SOFA = Sequential Organ Failure Assessment
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a v o Yy a a a & = o a a & &y ve i
M990 1 GU@Ham'ﬂﬂm@ﬂ%U?agﬂﬂmﬂqagwwl,ﬁﬂ@ﬂLSUE] Mi@ﬂﬂ%@ﬂﬂﬂﬂWMﬂ@ﬂﬂW@ V]lﬂ'ﬁ'UEﬂ meropenem Gh))

Hoyaiily 1w (Sowaz)

\Joriolsn
Escherichia coli 26 (35.1)
Klebsiella pneumoniae 14 (18.9)
ESBL Enterobacteriaceae 19 (25.7)
Pseudomonas aeruginosa 5(6.8)
CR Acinetobacter baumannii 15(20.3)
Staphylococcus aureus 1(1.9)
Streptococcus spp. 1(1.9)
Gram-negative pathogen* 6(8.1)
Polymicrobial 6(8.1)

*Proteus mirabilis, Salmonella serogroup D, Plesiomonas shigelloides, Klebsiella aerogene

ESBL = Extended-Spectrum B—Lactamases, CR = Carbapenem Resistant

a15197 2 Feyannubvesdenduanngnisnelsa

Antibiotics Pathogens (isolates)
E. coli K. pneumoniae P. aeruginosa A. baumannii
(n=26) (n=14) (n=5) (n=15)
Penicillin
Ampicillin 77 7.1 NA NA
Piperacillin/Tazobactam 73.1 64.3 80.0 6.7
Cephalosporins
Ceftriaxone 38.5 57.1 20.0 0.0
Ceftazidime 423 64.3 100.0 6.7
Carbapenems
Ertapenem 57.7 85.7 NA NA
Meropenem 100.0 100.0 80.0 6.7

Aminoglycoside

Amikacin 100.0 100.0 100.0 13.3

Gentamicin 73.1 929 100.0 13.3
Other

Ciprofloxacin 34.6 64.3 100.0 0.0

Co-trimoxazole 30.8 57.1 20.0 133

Colistin NA NA 20.0 80.0

Tigecycline NA NA NA 100.0

NA: not report
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M19199 3 181581 UaTNILEluN1TThw

#1AUYa TN uau (Fovay)

Meropenem W 57 (77.0)

g1dugadwitldsauiu meropenem 17 (23.0)
Colistin 9(12.2)
Amikacin 1(1.4)
Cefazolin 1(1.4)
Clindamycin 6(8.1)
Vancomycin 1(1.4)
Metronidazole 2(2.7)

VI']i']\"lﬁ 4 9U1ngY1 FTELLIAN LLagﬂ'nllLW@JWSETLIGU@\‘mW{L‘g&I'] meropenem

Meropenem (n=74)

YU1AY1 meropenem (nS1/34), dlsugiu (dumolng) 2.5(1.7, 3.0)

YUIAL1 meropenem Fuil 1 (n$u/3u), Ssegiu (Rdoaelnd) 3(2.0,3.0)

szez1I@illd meropenem ($u), g1y (duaelnd) 14 (9.8, 14.0)

SunuguaeiildFugnuaumansa, $16(%)
nsldmuenulwenie 63 (85.1)
nsbasvenvungstoy 3(4.1)
nslisueIEIANes 43 (58.1)
nMsUSuramavianuvedlamends 48 Haluausn 74.(100)
mslesuen meropenem mmmmmmxamﬁq 4 sy 2(2.7)

Jaseiitinanasnsnisdeding 28 Su

dlevtn1531As1294 univariate analysis Tngld
Hadedrueny e lsasau n1sidadelsafiniie
AZLLUU SOFA A1 delta mSOFA score AMgdon AL
WINEANURINTSIEET meropenem AMNAN1IYB S

e way n1shaienay nutadeniai p-value <
0.1 91u2u 4 Yade waziievinn193tAsIgu
multivariate analysis #UUa38NdInafnodns1n1s

a aAaa A 1

\FoT3n Ao A1 delta mSOFA score lu¥udi 4 aufu
Judi 1 desnimsewinfu -1 (Odd ratio; OR 0.02,
95% (I [0.00,0.20]; p-value=0.001) ﬂ’]’w%@ﬂ (OR

9.15, 95% Cl [1.57,53.26]; p-value=0.01) kag AU

|80]

W @NYINITIEE meropenem anuANlIv84
L%UE] (OR0.01, 95% (I [0.00,0.10]; p-value=0.00)
LARIFIAII9T 6

ANSIANUFUNUTTEIIN9 delta mSOFA score

o Aa A

wag SnsIN1sidedInN 28 JuveewUiey d1uiu 74 51e

o aa A

NWUIHUIENNA197MIIN15LH8TT0T delta mSOFA

a

score lufufl 2 futud 1 199fin Ueendn 0, -1 wag -
3 iU Sowaz 32.1 (p-value=0.065), 31 (p-value=
0.331) wag 20 (p-value=0.298) A1ua1AY delta
MSOFA score lusuil 4 futuii 1 ﬁlﬂﬂ(ﬁ'@ 1oynin 0,
-1 uag -3 WU Sesag 22.4 (p-value=0), 18.4 (p-

value=0) Lag 5.9 (p-value=0.001) Mua6GU delta
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MSOFA score lufufl 7 futuii 1 Viﬁmﬁ'@ 198n71 0,
-1 uag -3 WU Seway 24.5 (p-value=0.013), 508
ay 22.7 (p-value=0.011) waz Sovaz 4.8 (p-value=

0.011) MuEsU delta mSOFA score luSudi 10 fu

v A a v v

TUN 1 viﬁmm $Yo8n3n 0, -1 kay -3 WNNU Seuay
20.4 (p-value=0.003), Soaz 19.6 (p-value=0.007)
uaz $98az 16.1 (p-value=0.026) MUAIAU LARIAS

AN 7

B3UNBNANITANY
nsAnwinudeiiduanvgnisnolsa Iun
E. coli, K. pneumoniae, P. aeruginosa,
A. baumannii eanewugilasesuaganewusi
Aoraen Tnenuinen meropenem dlaulaneide
E. coli, K. pneumoniae winoRede A baumanni
Faaonadesfuadiulivesidodesrdiugadn
(antibiogram) lulsanenuna Tnewuldenesn CRAB

WNA1ge demalvien meropenem lilanunsansaunqy

AN5199 5 NadNsNI9AALN

Kachayangyuen S. et al.

ms3nuidelfifusmdnifioswidadion saudednsld
81 meropenem T‘LAL‘%Q E. coli, K. pneumoniae Way
P. aeruginosa

nsldendugadnildsiniu meropenem iy
nslalunisinen definitive therapy lagiinasle
colistin $2usniign 1Hesanideiinufudeniosn
CrAB lufthefifluvdanisinidendniiven nislvien
fugadnsmdadumadenvilslunsinunngden
Sniau Msfnwves 2dud Ay uazame?! uansli
Wiud1n15le5u colistin sauAU meropenem T4
UsgAnBawiininnislafuen colistin e se9adn
WUNISLEEIA1UIATNIIUAY meropenem A8
clindamycin Tneldiftonsounguide S. aureus Fau
eftnumenddlugiefiunaiFess

INNITAARIUHATNEN1N155N 189 Uae
$1uau 74 518 Wi GUaeTinsInadeTind 14 way
28 Tu Seway 25.7 uar 39.2 mudIRU N13AnYITeY

NENa LAATAIUTY wazAue ® nsiUSeuLieu

waawsn1eadin

AZWUL MSOFA fwWasuuwlas, disegu (iduemelnd)
ATLUY MSOFA Masunlas Tuf 2 waziui 1
ATLUY MSOFA Masunlas Tuf 4 uaziun 1
ATLUY MSOFA Masunlas Tun 7 waziun 1
ATLUL MSOFA Masuwlas Tun 10 wayiudn 1

ansINTSLHTINN 14 U, 5718(%)

an51N5LEeBINT 28 U, $18(%)

Y aa daf o 4

KNAANSNNAAUNNATUIUN 3, 518(%)

x

G

Naansn19AdInNAYUIUN 5, 518(%)

HadWENIRATnAIRTUIUR 7, 518(%)

szazian, Ju, dsegu (Mdumielnd)
nsueuluverUeingn
msueululssneruna
msldiesesdaemela

nsldansedunisnaiiveasniden

0(1,1)
-1(2,1)
-1(:35,1)
-3 (-5, -0.5)
19 (25.7)
29 (39.2)
9(12.2)

27 (36.5)
36 (48.6)

13 (6.8, 19.8)
19 (10.8, 31.8)
10 (5, 18.3)
3(3,6)
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A15199 6 UadeNiinanednsInsidedingm 28 Ju (n=74)

Uade Univariate analysis  p-value multivariate analysis  p-value
OR (95%CI) Adjusted OR (95%Cl)

218 = 60 U 0.67 (0.25-1.79) 0.45
LWAYNY 0.71 (0.28-1.82) 0.63
T5A32u

1AL UM 0.52 (0.19-1.43) 0.23

TsalmiSeseseiutunasfagunss 1.04 (0.16-6.62) 1.00

Tsavengaiudess 2.24 (0.46-10.84)  0.42

ameiladumm 1.18 (0.25-5.72) 1.00

lsAviaanLanaNes 0.48 (0.09-2.57) 0.47
ms3tadelsainide

maiumela 1.34 (0.52-3.45) 0.63

mapudaaiy 1.45(0.53-3.98) 0.60

\Ben 0.23 (0.06-0.89) 0.03 0.45 (0.07-3.06) 0.41
SOFA score 2 5 2.49 (0.48-12.91) 0.47
Delta mSOFA score 0.12 (0.04-0.36) 0.00 0.02 (0.00-0.20) 0.001
Dayd-Dayl <-1
AsFen 2.65(0.85-8.29) 0.10 9.15 (1.57-53.26) 0.01
ANUUUIZENVDINTIHE1 meropenem™* 0.19 (0.05-0.78) 0.02 0.01 (0.00-0.10) <0.001
mshaanosn

3Rt CRAB 1.27 (0.42-3.91) 0.78

E. coli producing ESBLs 0.73 (0.22-2.40) 0.77

K. pneumoniae producing ESBLs 0.50 (0.05-5.05) 1.00

ESBL Enterobacteriaceae 0.78 (0.27-2.28) 0.79

*AUNNZENYDINT1E87 meropenem mnAlIvBNLTE

univariate analysis (p-value < 0.1) wag multivariate analysis (p-value < 0.05)

OR = Odd ratio, SOFA = The Sequential Organ Failure Assessment, delta mSOFA = delta modified SOFA score, ESBL = Extended-

Spectrum B—Lactamases, CRAB = Carbapenem-resistant Acinetobacter baumannii

HARNEN19AATNYOIEUIY sepsis waz septic shock
Bl¢¥U meropenem uPLAIFILRU meropenem
YUINga NUSnIINSAeTInd 14 Ju uay 28 u
Windusesas 15.8 wag 44.7 MINEIAU TUIAL

[ a [ = & [
UINIFTIUTUVUIALAYINUNTTANBIU 1agdnIng

al

N aa o =1 a &
LAgYINN 14 U N7 YNUBIILNAIINNTITINULYD

|82

CRAB #l1n1AN1 wazmuAmsuLssveslsndeseiiiy
9InAZLUL APACHE Il wag mSOFA figenin
Tumsfinwidnu euimangauveansléuen
meropenem W 4 duiles Sepaz 2.7 Fsyunend
Fuaslasulutunsnenalaimunzay desannuiiios

Sevar 4.1 NEUILlasuenrualon (loading dose)
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AN5197 7 ANUAUNUTIENI9AN delta mSOFA score fUdRIINSLA8TINN 28 Ju

deltamSOFA score ansnsidedin (Gevaz) p-value
deltaD2-D1<0 32.1 0.065
deltaD2-D1>0 57.1

deltaD4-D1<0 22.4 <0.001
deltaD4-D1>0 72.0

deltaD7-D1<0 24.5 0.013
deltaD7-D1>0 62.5

deltaD10-D1<0 20.4 0.003
deltaD10-D1>0 66.7

deltaD2-D1<-1 31.0 0.331
deltaD2-D1>-1 44.4

deltaD4-D1<-1 18.4 <0.001
deltaD4-D1>-1 61.1

deltaD7-D1<-1 22.7 0.011
deltaD7-D1>-1 57.1

deltaD10-D1<-1 19.6 0.007
deltaD10-D1>-1 60.0

deltaD2-D1<-3 20.0 0.298
deltaD2-D1>-3 42.2

deltaD4-D1<-3 5.9 0.001
deltaD4-D1>-3 49.1

deltaD7-D1<-3 4.8 0.001
deltaD7-D1>-3 ar.t

deltaD10-D1<-3 16.1 0.026
deltaD10-D1>-3 433

warnunUSUTUIRE1mINnTST LT e Tlad e Tu
usn ilieuingtealdiisswe Tagauinsriuwsn
2890135081 AstAsurunenaalaglddiideianis
Fauwedln®? yuingisuiues) meropenem 7
wugtUay sepsis Ao Ywngaloy 1-2 N3 Aueae
1-2 n3u n 8 Falue? Faduindansasiiunumly
ﬂﬂiiﬁﬁ’]LL%J%:‘LTWL'%IBQ‘ZJu’W]EJ’lﬁLW,JWﬁNﬁIUEEﬂ’JEJ sepsis
3o septic shock wislildurunefiesnesnanis

$nwn Tudiwvesszaziainislasuendadsogiui 14
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U 3812UIUAINITANEIDU 21NUUINTNITIAY
Q’ﬂw sepsis ke septic shock Y89 Martinez Wag
AME® Ay Dugar hayAuy?® LUzl T8eIaIv0IN1T
Tdg19ugadnadslissesiatf 7-10 Tunsedunin
X o o N X g v
Junuridanvesnisinde vedvinlnenlussey
LAUIURANANILADEIATUIATN
dmsuladeniinasodninn1sideding 28 Ju

WUINNANUAUNUSAUAT delta mSOFA score Tuiudn

4 aUAUTUN 1 UB8NINUIBLYINAU -1 TILAAIDS
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AuduTLSUSHIIN5deTinfianas denndasiu
N15ANYIUD9 Sendagire wazAmy?’ A1nzdenidu
Hadeiidmaiiindnnsdedinludioe aenadosiu
nsfnwYes Oz E wazaz? Fagvaefinnzdennu
L‘T‘Juﬂﬁﬂﬁﬁﬂﬁé’mﬂm'ﬁl,?m%imqqéﬁu OR = 3.24,
95% Cl [1.27 - 8.25] LAgAUUNILENYBINTST I
meropenem pualivente dinaandnsinis
@830 @onAReIiunIsANYIVEY Velez JW uazaey
2 wugithedldsueiuganiuy empirical therapy
funsaudinaansnsIn1sidedien RR = 0.38, 95%
C1[0.18-0.82] uenaniidasefionvdnanednsinis

@eT30 91NNT15IATIZY univariate analysis WUAT

v
a A

Ao ESBL Enterobacteriaceae @4HaandniNNIg
dedimileldfue meropenem donndasfiu
N13ANEIVBY Harris PNA Lazanz® Anwinavasnis
endugatnluftasiifadofiadeules ESBL wy
dasndeTinlunguiild3u meropenem osnin
ﬂﬁj:ﬂﬁlé’%’u piperacillin/tazobactam L¥uLA82UNTS
AAloRosn CRAB dedwnaiiiusnsnnisidedioile
175U meropenem 91n1N153LASI¥ Y univariate
analysis @onAdBIRUNISANYIV8Y Kim YJ wagag®
%nwu@’ﬂwﬁam‘%@ CRAB u&@n9A1 OR = 7.29, 95% Cl
[1.57-33.8]
Tudruvesiadefidmanednsinisdedinly
;:J‘L'Jw‘ﬁlﬁ%fum meropenem TugU38 sepsis 130
septic shock WUIMLANAINAINNITANEIVS Ahmed
N wazaniz’ nuladefifinafiudnsnisdedinesidl
Hod1AYN19adA A9 N1TUINITET meropenem LUU

aisioiilos (intermittent infusion) wag A¥WLL SOFA

D

Nga

Y

91nA1 delta mSOFA score N1bAa1nA15AN®N
YBITUN 2, 4, 7 wag 10 Auiud 1 dardsegiuuinny
0,-1, -1 way -3 aud1au leuAdsegIud o, -1

LAY -3 MANUFURUSAUIRSINSIELTInNUINMNG
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Anduavuintuazianafedniniadedinfianas
donAdaItUNSANYITEY Sendagire wavAnE? Jany
naNTisendinilen delta mSOFA score 1ABWINAY -1.7

iesnnmsnwuuuifvdeyadounds ¥inls
foyanisAnuiiilderalinsudiu lunideyananie
wosUURn1suazeInshiiaUszasaainnislden 8n
fasuufiaefidrsmmsinmenaliifivme fay

a = v Y a a
ﬂ?iﬂﬂ’]'ﬁﬂﬂﬂqiﬂm’]\iwu’] LWHLAA

ayUnanIsAne

Mnmsfnwinsiadelugiiag sepsis vie
septic shock Wum'iam%ua nosocomial WaZWUDAT
MadeTind 14 uag 28 Yu doutegs Jadeiiduasie
gnsin1sidedinludUisdendrilaun A1 delta
MSOFA score lusudl 4 auffuiudl 1 Youniinie
WU -1 A172d0N LATAMIUNIEENYDINTTITEN
meropenem nuaaliwende Sndanudn Ak
mSOFA uiedesdiolunsussiiuuagSnnadninig
AdlinlugUie3ngnnnie sepsis 138 septic shock

[

e delta mSOFA score Tun1gauiiaudunusnu

N o 1Y

9M51NNSLEeTINNanaIeg 9l N edNAUN19EDR

>

AnRnIsNUIZTAA
Nuidedlasunisaduayuannyunisive
UsennunAnw1seaulagdefAne) (RGG 003/2565)
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