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Abstract

Background: Sepsis is a critical medical emergency with increasing incidence and severity, particularly
due to the growing prevalence of antimicrobial-resistant pathogens. Accurate data on causative
microorganisms and resistance pattemns are essential to guide appropriate early treatment
decisions.

Objective: To analyze the types of bacterial pathogens and patterns of multidrug-resistant (MDR) and
extensively drug-resistant (XDR) organisms from blood cultures in patients admitted to the
emergency department of a provincial hospital.

Methods: This descriptive study included patients aged over 18 years who were admitted to the
emergency department of a provincial hospital between September 1, 2023, and August 31,
2024. Atotal of 426 cases were reviewed. Data were collected on age, sex, bacterial species
identified, and 324 cases for analysis of antimicrobial resistance profiles.

Results: The mean age of patients was 67 + 15.9 years, with 50.70% being male. The most common
bacterial pathogens identified were Gram-negative bacilli/coccobacilli (50.70%). The most
frequently isolated organism was E. coli (27.00%), followed by S. hominis (10.80%) and K
pneumoniae (9.86%). ESKAPE pathogens detected included K. pneumoniae, S. aureus, A.
baumannii, P. aeruginosa, and E. faecium. Among 324 cases with complete antimicrobial data,
the prevalence of MDR/XDR organisms was 31.48%), most notably £. coli, K pneumoniae, A.
baumannii, and P. aeruginosa.

Conclusion: Sepsis cases in the Emergency Department showed a high rate of drug-resistant infections,
particularly among Gram-negative ESKAPE pathogens. These findings highlight the urgent need
for an appropriate antibiotic stewardship strategy to reduce the severity of antimicrobial-
resistant pathogens and transmission of antimicrobial-resistant pathogens.
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hominis (n=1), S. haemolyticus (n=2), & S.
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resistant S. aureus (MDROs/M(O)RSA) 3 lals
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Proteus mirabilis 3 lolaan (Spuay 33.33)
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M131991 1 MIUANUATIWIUANNDLALT0EAzU0IHUIY WUINNUNMSTAALNTUVBILUATISY

NIIAALNTUKUATILTY U (318) Souay
Gram negative bacilli/coccobacilli 216 50.7
Gram positive Cocci 177 41.55
Gram positive bacilli 33 7.75

M15199 2 MIUANLATIIUANLANGYTDEREURIRUIE LUwNUNSAAWaLUATIS sz iln

=

= [ b %
LUANLSY U (AN) SOEGH

Gram Positive Cocci

Coagulase Negative Staphylococci-1 7 1.64
Enterococcus cecorum 1 0.23
Enterococcus faecalis 9 2.11
Enterococcus faecium 3 0.70
Gram Positive Cocci (Unidentified) 2 0.47
Staphylococcus arlettae 1 0.23
Staphylococcus aureus 18 4.23
Staphylococcus auricularis 2 0.47
Staphylococcus capitis 21 4.93
Staphylococcus caprae 5 1.17
Staphylococcus cohnii 3 0.70
Staphylococcus cohnii ssp urealyticus 1 0.23
Staphylococcus epidermidis 12 2.82
Staphylococcus haemolyticus 28 6.57
Staphylococcus hominis a3 10.09
Staphylococcus hominis ssp hominis 3 0.70
Staphylococcus kloosii 5 1.17
Staphylococcus pseudintermedius 1 0.23
Staphylococcus saprophyticus 1 0.23
Staphylococcus warneri 8 1.88
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A15199 2 (51d)

wuAtitse U (AL) $ouay

Gram Positive Cocci (§8)

Streptococcus pneumoniae 2 0.47
Streptococcus thoraltensis 1 0.23

Gram Positive Bacilli

Bacillus species a4 0.94

Gram Positive Bacilli (Unidentified) 27 6.34
Schaalia(Actinomyces) odontolytica 1 0.23
Turicella(Corynebacterium) otitidis 1 0.23

Gram Negative Bacilli/Coccobacilli

Acinetobacter baumannii 6 1.41
Acinetobacter (woffii 12 2.82
Aeromonas hydrophila 2 0.47
Aeromonas veronii bv sobria 1 0.23
Burkholderia pseudomallei 1 0.23
Chryseobacterium indologenes 1 0.23
Escherichia coli 115 27.00
Flavimonas(Pseudomonas) oryzihabitans 1 0.23
Gram Negative Bacilli (Unidentified) q 0.94
Haemophilus influenzae 2 0.47
Klebsiella pneumoniae a2 9.86
Morganella morganii 1 0.23
Ochrobactrum anthropi 1 0.23
Pasteurella multocida 1 0.23
Proteus mirabilis 9 2.11
Pseudomonas aeruginosa a4 0.94
Pseudomonas stutzeri 1 0.23
Ralstonia mannitolilytica 2 0.47
Rhizobium radiobacter 6 1.41
Shigella sonnei 1 0.23
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wUAdILSe U (AY) Sovay
Gram Negative Bacilli/Coccobacilli (sia)
Vibrio parahaemolyticus 1 0.23
Vibrio vulnificus 2 0.47

M58 3 MIUINUATIWILANUDUAEToazveUlg wiwmummageuallifes1ves

Fouuniise

msvasauanuliesventauuaiie U (518) Fovaz
MDROs & XDROs 102 31.48
1311814 MDROs & XDROs 222 68.52
Lyifiveya 102 23.94

A15199 4 JULUUNNSABYIMA18UUIY multidrug-resistant organisms, MDROs) kagfoen

JULTY (extensively resistant organisms, XDROs)

Bacteria (n)

Resistance type (n)

Resistance patterns (n)

MDROs-Gram positive

cocci

MDROs/M(O)MRCoNS (4),
MDROs/M(O)RSA (3),
MDROs/PRSP (1),

MDROs (1)

Staphylococcus hominis
(46)

MDROs/M(O)MRRCoNS (1)

CFX,SXT,0X,E,DA (1)

Staphylococcus
haemolyticus (28)

MDROs/M(O)MRCoNS (2)

GM,CFX,SXT,0X,E,DA (2)

Staphylococcus aureus
(18)

MDROs/M(O)RSA (3)

CFX,OX,FOXE (1)/SXT,0X,FOX,E,DA (1)/CFX,SXT,OX,FOXE (1)

Staphylococcus arlettae

(1

MDROs/M(O)RCoNS (1)

CFX,0X,E,DA,FUS (1)

Enterococcus faecium

(3)

MDROs (1)

CFX,,AP,SM,GM (1)

Streptococcus

pneumoniae (2)

MDROs/PRSP (1)

PG,CTX,SXT,E,DA (1)

MDROs-Gram negative

bacilli/coccobacilli

MDROs (80)
MDROs/CRGNB (7),
XDROs/CRGNB (5)
MDROs/colistin-resistant
GNB (2)
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Bacteria (n)

Resistance type (n)

Resistance patterns (n)

Escherichia coli (115)

MDROs (61)
MDROs/colistin-resistant
GNB (2)

AP,CRO,SXT (3)/ AP,CRO,GM (1)/ AP,CFX,SXT (1)/ AP,GM,SXT
(3Y AP,CFX,LVX,SXT (7)/ AP,GM,CFX,LVX(4) /AP, AUG,FOX
(3)/ AP,SAM,SXT (2)/ AP,CRO,GM,SXT (2)/ AP,GM,CFX,LVX,
SXT (2)/ AP,GM,CFX,SXT (3)/ AP,CAZ,CRO,CFX,LVX,SXT (2)/
AP,CAZ, CRO,GM,CFX,LVX (1)/ AP,CAZ,CRO,FEP,CFX,LVX
(1)/ AP,CRO, GM,CFX,LVX (2)/ AP,CRO,CFX,LVX,SXT (9)/AP,
AUG,CFX,FOX (3)/ AP,AUG,SXT,FOX (1)/AP,AUG,SAM,CAZ,
FOX (1)/ AP,SAM, CFX,LVX,SXT (1)/ APAUG,CFX,LVX,SXT (1)/
AP,CRO,GM,CFX,LVX,SXT (2)/ AP,SAM,CRO,GM,SXT (1)/ AP,
SAM,CAZ,CRO,FEP,CFX,LVX (1)/ AP,AUG,CFX,LVX,SXT,FOX (1)/
AP SAM,CRO,GM,CFX,LVX (1)/AP,CRO,GM,CFX,LVX,SXT,FOX (1)
AP,SAM,CAZ,CRO,FEP,AK,CFX,LVX,SXT (1)/AP, TZP,CRO,GM,
CFX,LVX,CL,SXT (1) AP,SAM,CAZ,CRO,GM,CFX,LVX,CL,SXT (1)

Klebsiella pneumoniae
(42)

MDROs (13)
XDROs/CRGNB (1)

CRO,CFX,SXT (3)/ TZP,CAZ,CRO,FOX (1)/ SAM,CFX,LVX,
SXT (1)/AUG,SAM,TZP,CAZ,CRO,SXT (2)/
SAM,CRO,CFX,LVX,SXT (1)/ AUG,SAM,CAZ,CRO,CFX,LVX,FOX
(1)/ SAM,TZP,CAZ,CRO,GM,CFX,LVX (1)/
SAM,GM,CFX,LVX,SXT,FOX (1)/ SAM,TZP,CAZ,CRO,FEP,GM,
CFX,SCFP (1)

SAM,TZP,CAZ,CRO,FEP,CFX,LVX,SXT,FOX (1)/

AUG,SAM, TZP,CAZ,CRO,FEP,IPM,MEM,ETP,AK,GM,CFX,LVX,
SXT,FOX,SCFP,DOR (1)

Acinetobacter

baumannii (6)

XDROs/CRGNB (3)

SAM,TZP,CAZ,CRO,FEP,IPM,MEM,AK,GM,CFX,LVX,SXT,
SCFP,DOR (3)

Pseudomonas

aeruginosa (4)

XDROs/CRGNB (1)

TZP,CAZ,FEP,IPM,MEM,AK,CFX,LVX,SCFP (1)

Acinetobacter (woffii MDROs/CRGNB (3) CAZ,MEM,SXT (1)/SAM,TZP,CAZ,CRO,FEP,IPM,MEM,

(12) GM,SXT (2)

Proteus mirabilis (9) MDROs (3) AP,GM,CFX,LVX,SXT (1), AP,CRO,GM,CFX,LVX,SXT (1)/
AP,AUG,FEP,IPM,CFX,LVX (1)

Aeromonas hydrophila | MDROs/CRGNB (2) AP,SAM,TFP,IPM,MEM,DOR (2)

(2)

Rhizobium radiobacter | MDROs (1) CAZ,CRO,AK,GM (1)

(6)

Ralstonia MDROs/CRGNB (1) CAZ,CRO,FEP,MEM (1)

mannitolilytica (2)

Chryseobacterium MDROs/CRGNB (1) SAM,TZP,CRO,IPM,MEM (1)

indologenes (1)

Morganella morganii (1) | MDROs (1) AP, AUG,GM,CFX,LVX,SXT (1)

Ochrobactrum MDROs (1) SAM,TZP,CAZ,FEP (1)

anthropic (1)

‘Tfaﬂauaxnejmﬁmqa%w: Aminoglycoside (AK; Amikacin, GM; Gentamicin, SM; streptomycin), B—lactam combination
(AUG; SAM;  Ampicillin-sulbactam, TZP; Piperacillin-tazobactam,  SCFP;
Cefoperazone/Sulbactam), (CAZ; Ceftazidime, CTX; Cefotaxime, CRO; Ceftriaxone),
Cephalosporins IV (FEP; Cefepime), Carbapenem (IPM; Imipenem, MEM; Meropenem, ETP; Ertapenem, DOR;

agent Amoxicillin-clavulanate,

Cephalosporins  llI:

Doripenem), Cephamycins (FOX; Cefoxitin), Fluoroquinolone (CFX; Ciprofloxacin, LVX; Levofloxacin, MXX;
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Moxifloxacin), Folate pathway antagonist combination: (SXT; Trimethoprim-sulfamethoxazole), Fusidane: (FUS;
Fusidic acid),Glycylglycine: (TGC; Tigecycline), Glycopeptide (VA; Vancomycin), Lincosamide (DA; Clindamycin),
Lipoglycopeptide (TCO; Teicoplanin), Macrolide (E; Erythromycin), Oxazolidone: (LNZ; Linezolid), Penicillinse-labile
penicillin (AP; Ampicillin, PG; Penicillin), Penicillinase-stable penicillin (OX; Oxacillin), Polymyxin (CL; Colistin), MDROs;
multidrug-resistance organisms, XDROs; extensively drug-resistance organisms, CRGNB; carbapenem-resistant Gram
negative bacilli M(O)RSA; methicillin (oxacillin)-resistance Staphylococcus aureus, M(O)RCoNS; methicillin (oxacillin)

resistance-coagulase negative staphylococci

Top 10 Resistance Patterns in E. coli isolates

AP,CRO,CFX,LVX,SXT 9
pal 7
s AP,GM,CFX,LVX 4
= EE————
s APGM,CFX,SXT — e— 3
Gd EE——— 3
% AP,CRO,SXT Eee———
- EEEEE———
K] AP,SAM,SXT ~— e— 2
o ———— )
AP,CRO,GM,CFX,LVX,SXT =~ ——

o
N

4 6 8 10

Number of isolate

gﬂﬁ 1 EULLUUL%E)% 08183dn 10 JULUY finululde £ coli Tng APCROCFXLVXSXT (n=9), APCFXLVXSXT(n=T),
APGM,CFXLVX(n=4), AP AUG,FOX(n=3), AP,GMCFXSXT(n=3), AP, AUGCFX,FOX(n=3), AP, CRO,SXT(n=3), AP,GM,SXT(n=3),
APSAMSXT(n=2), APCROGMSXT(N=2) tiag APCROGMCFXLVXSXT(n=2) T8 o1 1ugadn: AP; Ampidlin, CFX;
Ciprofloxacin, LVX; Levofloxacin, CRO; Ceftriaxone, SXT; Trimethoprim-sulfamethoxazole, GM; Gentamicin, AUG;
Amoxicillin-clavulanate, FOX; Cefoxitin, SAM; Ampicillin-sulbactam

Antibiotic Resistance Frequency in E. coli (n=63)

63
CFX 46
45
LVX 39
GM 25 0
g — ()

— )

-3
CL = 2

"1
TzP = 1

0 10 20 30 40 50 60 70

Number of Occurrences

Uil 2 nsuansEvasn e veNe £ coli St 63 leluam elismeseimgainiideRosnaninnlution: AP,
Ampicillin (n=63), CFX; Ciprofloxacin (n=46), SXT; Trimethoprim-sulfamethoxazole (n=45), LVX; Levofloxacin (n=39), CRO,
Ceftriaxone (n=30), GM; Gentamicin (n=25), AUG; Amoxicillin-clavulanate (n=10), FOX; Cefoxitin (n=10), SAM; Ampicillin-
sulbactam (n=9), CAZ, Ceftazidime (n=8), FEP; Cefipime (n=3), CL; Colistin (n=2), AK; Amikacin (n=1), TZP; Piperacillin-

tazobactam (n=1)
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Resistance Patterns of K. pneumoniae (n=14)

CRO,CFX,SXT

AUG,SAM,TZP CAZ,CRO,SXT
TZP,CAZ,CRO,FOX

SAM,CFX,LVX, SXT
SAM,CRO,CFX,LVX,SXT
AUG,5AM,CAZ,CRO,CFX,LVX,FOX
SAM,TZP,CAZ,CRO,GM,CFX,LVX
SAM,GM,CFX,LVX,SXT,FOX
SAM,TZP,CAZ,CRO,FEP,GM, CFX,SCFP
SAM,TZP,CAZ,CRO,FEP,CFX,LVX,SXT,FOX

AUG,SAM,TZP CAZ,CRO,FEP,IPM,MEM,ETP AK,GM,CFX,LVX....

N|
w

Resistance patterns
[ O = T i e S S SN S

(@]
o
(C,]
—

1.5 2 2.5 3 35

Number of isolate

Uil 3 JUkuudeiton fivludle K preumonice S 14 lelaam AUGSAMTZP CAZ CROFEPIPMMEMETP AKGMCFXLVX,
SXTFOXSCFPDOR  (n=1), SAMTZPCAZCROFEPCFXLVXSXTFOX (n=1), SAMTZPCAZCROFEPGM, CFXSCFP  (n=1),
SAMGMCFXLVXSXTFOX  (n=1), SAMTZPCAZCROGMCFXLVX  (n=1), AUGSAMCAZCROCFXLVXFOX  (n=1),
SAMCROCFXLVXSXT (n=1), SAMCFXLVXSXT (h=1TZPCAZCROFOX (n=1), AUGSAMTZPCAZ(ROSXT (n=2) @ ¥
CROCFXSXT (n=3) %a&i 2816 U9 A% N: CRO; Ceftriaxone, CFX; Ciprofloxacin, SXT; Timethoprim-sulfamethoxazole, AUG;
Amoxidllin-clavulanate, SAM;  Ampicillinsulbactam, TZP; Piperadllintazobactam, CAZ, Ceftazidime, FEP, Cefepime, IPM;
Imipenem, MEM, Meropenem, ETP; Ertapenem, AK; Amikacin, GM, Gentamidn, LVX; Levofloxacin, FOX; Cefoxitin, SCFP;
Cefoperazone/Sulbactam, DOR; Doripenem

Antibiotic Resistance Frequency in K.

pheumoniae (n=14)

CRO g
SAM 9
7
CAZ 7
7
TZP 6
en 5
2 GM a
O | 3
—— )
—
—
0 2 4 6 8 10

Number of Occurrences

5Uil 4 nsmluanInLivesnIshoswenie K pneumoniae $1uau 14 leleian siavessniugadniidones
a1nunludes: CRO; Ceftriaxone (n=9), CFX; Ciprofloxacin (n=9), SAM; Ampicillin-sulbactam (n=9), SXT;
Trimethoprim-sulfamethoxazole (n=7), CAZ; Ceftazidime (n=7), LVX; Levofloxacin (n=7), TZP; Piperacillin-
tazobactam (n=6), FOX; Cefoxitin (n=5), GM; Gentamicin (n=4), AUG; Amoxicillin-clavulanate (n=3), FEP;
Cefepime (n=3), SCFP; Cefoperazone/Sulbactam (n=2), IPM; Imipenem (n=1), MEM; Meropenem (n=1), ETP;
Ertapenem (n=1), AK; Amikacin (n=1), DOR; Doripenem (n=1)
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