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Mt (ESBLs) B R 51N 76.9% . 37.5%, T % Sk F60R BF / 4T U 3H 19 U 23 9 0 66.7%
70.0% , Xof V] 15 1 A B0 43 51 R 100.0% . 79.2% . S A ShAT T B % RN FR Z A4 100.0% &AL,
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K (P=0.006)
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Intra-abdominal infection after hepatectomy: analysis of
pathogens and antimicrobial resistance
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(Department of General Surgery, Xiangya Hospital, Central South University, Changsha 410008, China)

Abstract Objective: To investigate the distribution of pathogens isolated from patients with intra-abdominal infection after
hepatectomy and their antimicrobial resistances as well as the relations of the clinicopathologic profiles of the
patients with the type of infection.

Methods: The clinical data and microbiological profiles of 95 patients with intra-abdominal infection after
hepatectomy from January 2013 to December 2017 were retrospectively analyzed. The relationship between

the clinical data of the patients and types of infections were determined by univariate and multivariate Logistic
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Results: Of the 95 patients, a total of 170 non-duplicate bacterial strains were isolated from culture media,
5SS cases (57.9%) had single infection and 40 cases (42.1%) had mixed infection, including 80 Gram-negative
bacteria (47.1%), 83 Gram-positive bacteria (48.8%) and 7 fungi (4.1%). The top five common pathogens isolated
were Escherichia coli (15.3%), Enterococcus faecium (14.7%), Klebsiella pneumonia (12.4%), Enterococcus
faecalis (11.2%), and Coagulase-negative staphylococci (8.2%), respectively. Antimicrobial susceptibility testing
showed that the detection rate of extended-spectrum f-lactamases (ESBLs) in Escherichia coli and Klebsiella
pneumonia was 76.9% and 37.5%, respectively. The susceptible rate of Escherichia coli and Klebsiella pneumonia
to cefperazone-sulbactam was 66.7% and 70.0%, and to imipeniem was 100.0% and 79.2%, respectively. The
susceptible rate of Acinetobacter baumannii to major antibiotics was lower than 30% except tigecycline (susceptible
rate 100%). No resistance to vancomycin was found in the 44 isolates of Enterococcus faecium/faecalis,
and their susceptible rate to vancomycin was 92.0% and 89.5%, respectively. All the 14 isolates of coagulase-
negative staphylococci were methicillin-resistant coagulase-negative staphylococci and their susceptible rates to
vancomycin and linezolid were maintained at 100%. Logistic regression analysis results showed that occurrence of
postoperative intraperitoneal complications was an independent risk factor for mixed infection (P=0.006).
Conclusion: Gram-positive bacteria, especially the Enterococcus species are dominant pathogens associated
with intra-abdominal infection after hepatectomy. Of gram-negative bacteria, the proportion of Carbapenem-
resistant Enterobacteriaceae shows an increasing trend with severe multidrug resistance problems. Occurrence of
postoperative intraperitoneal complications is an independent risk factor for mixed infection.
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Table 1 Distribution and constitution of the pathogens

I R BB (n) ML (%)
A IR 80 47.1
KI5 26 15.3
RIS 24 14.2
fili 9 v B {11 PRl 21 124
FEIR v B A B 3 1.8
il S R ST B 8 47
GBS (LX) 6 3.5
Wkt i 5 29
HAhy 11 6.5
B4 PG R 83 48.8
1782 es ) 58 34.1
PRIERE 25 14.7
FE IR 19 1.2
H A ek 14 8.2
4% TET] 71 it ) P A A ok 14 8.2
ERK A 10 5.9
HoAth, 1 0.6
H 7 4.1
{6 TR 5 2.9
TR 2 1.2
& 170 100.0
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Table2 Antibiotic susceptibilities of the main Gram-negative bacteria to common antibiotics (%)
bR KGR AW v i S B2 AN ST ] 5 A B
Pk AL 96.2 (25/26) 78.3 (18/23) 16.7 (1/6) 83.3 (5/6)
TR 69.2 (18/26) 524 (11/21) 125 (1/8) 80.0 (4/5)
RKEHR 76.9 (20/26) 50.0 (12/24) 125 (1/8) 83.3 (5/6)
JEERID 2 440 (11/25) 56.5 (13/23) 25.0 (2/8) 83.3 (5/6)
NP AL 36.0 (9/25) 50.0 (12/24) 0.0 (0/8) 83.3 (5/6)
LA IH 100.0 (24/24 ) 76.5 (13/17) 0.0 (0/4) 0.0 (0/5)
ALV 23.1 (6/26) 39.1 (9/23) 0.0 (0/8) 0.0 (0/6)
Sk At 542 (13/24) 45.0 (9/20) 0.0 (0/7) 50.0 (3/6)
SLAWRER / 47 [ AH 66.7 (16/24) 70.0 ( 14/20) 143 (1/7) 66.7 (4/6)
WRFT PUAK / fibms ELIH 80.0 (20/25) 63.6 (14/22) 0.0 (0/8) 40.0 (2/5)
NIdi3 e 100.0 (23/23) 79.2 (19/24) 25.0 (2/8) 50.0 (3/6)
JE MR 91.7 (22/24) 73.9 (17/23) TeHdE TeHdE
BN E 100.0 (14/14) 100.0 (10/10) 100.0 (5/5) ToHdE
#3 FTEXMNEZRAEENELRESBRERNER (%)
Table 3 Antibiotic susceptibilities of the main Gram-positive bacteria to common antibiotics (%)
bR BRI S PRI ERTE ZEIHERE % RIE [ il B R A A Bk BEBRTE &
ez N 77.6 (45/58) 60.0 (15/25) 84.2 (16/19) JeEE 85.7 (6/7)
HEZR 72.4 (21/29) 54.5 (6/11) 72.7 (8/11) 0.0 (0/9) 50.0 (2/4)
JEER D B2 72.9 (43/59) 60.0 (15/25) 78.9 (15/19) 6.7 (1/15) 71.4 (5/7)
TPV 86.1 (31/36) 66.7 (8/12) 91.7 (11/12) 6.7 (1/15) TeHE
WNT R 70.2 (40/57) 58.3 (14/24) 68.4 (13/19) 6.7 (1/15) 0.0 (0/1)
aER 12.1 (7/58) 42 (1/24) 53 (1/19) 13.3 (2/15) 28.6 (2/7)
VNIES S 0.0 (0/49) 0.0 (0/17) 0.0 (0/18) 46.7 (7/15) 16.7 (1/6)
MEICET 1 ISR T 33.3 (13/39) 85.7 (12/14) 0.0 (0/13) 100.0 (15/15) ToEHE
2 s e 92.5 (37/40) 94.1 (16/17) 91.7 (11/12) 100.0 (7/7) 100.0 (5/5)
N 89.7 (52/58) 96.0 (24/25) 73.7 (14/19) 60.0 (9/15) TeEAR
B E 100.0 (35/35) 100.0 (13/13) 100.0 (11/11) 100.0 (12/12) ToE
HEREER 87.2 (34/39) 85.7 (12/14) 92.3 (12/13) TeEdE TeHdE
Tl E 76.3 (45/59) 92.0 (23/25) 89.5 (17/19) 100.0 (15/15) 100.0 (6/6)
x4 BEGRERSBERERNHXR
Table 4 Relationship between clinical profiles of the patients and the types of infections
TRk PG (n=55) IRAEGE (n=40) t x> P
iy (#, xxs) 533 +10.3 54.5+8.7 -0.611 0.543
iR 0 (%) | 35 (63.6) 18 (45.0) 3.261 0.071
ARATIMEHEA (gL) 383+49 38.1+423 0.159 0.874
ARt mL, n (%) ]
< 400 18 (32.7) 13 (32.5)
= 400 37 (67.3) 27 (67.5) 0.001 0.981
ARJIEHEICUBITHI[d, n (%) ]
<3 48 (87.3) 29 (72.5)
=3 7 (12.3) 11 (27.5) 3:291 0.070
A B NIERLE [n (%) ] 12 (21.8) 22 (55.0) 11.1 0.001
RAEFRAET U E R (d, x+s) 105+5.7 105+7.1 0.035 0.973
%5 Logistic & ITEIASHT 3 i
Table 5 Logistic multiple regression analysis
AREL
R 0.503 Kﬁi 0.533 1.(())1;3 1.9()50(751?51 WL R e AL 5 SRRSO TR R
RIGMEEHIF LR 1.307 7.556 0.006 3.695 1.46~9.38 EN AR I 2 o

RN T0RRR IR, 1R A
Y iR 42.1% o LA 4R 8 FR & % 1 B M i 2
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