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Abstract: To dynamicaly investigate the distribution and antimicrobial resistance profiles of bacteremia pathogens isolated
from different regions in China in 2011, 2013 and 2016. Non-repetitive isolates from nosocomial bloodstream infections were
retrospectively collected and detected for antimicrobial susceptibility tests (AST) by agar dilution or microbroth dilution methods.
Whonet 5.6 was used to analyze the AST data. Among 2 248 isolates, 1 657 (73.7%) were Gram-negative bacilli and 591
(26.3%) were Gram-positive cocci. The top five bacteremia pathogens were as follows, Escherichia coli (32.6%, 733/2 248),
Klebsiella pneumoniae (14.5%, 327/2 248), Staphylococcus aureus (10.0%, 225/2 248), Acinetobacter baumannii (8.7%,
196/2 248) and Pseudomonas aeruginosa (6.2%, 140/2 248). Colistin (96.5%, 1 525/1 581, excluding innate resistant organisms),
tigecycline (95.6%, 1 375/1 438, excluding innate resistant organisms), ceftazidine/clavulanate acid (89.2%, 1 112 /1 246),
amikacin (86.4%, 1 382/1 599) and meropenem (85.7%, 1 376/1 605) showed relatively high susceptibility against Gram-negative
bacilli. While tigecycline, teicoplanin and daptomycin (the susceptibility rates were 100.0%), vancomycin and linezolid (the
susceptibility rates were 99.7%) demonstrated high susceptibility against Gram-positive cocci. The prevalence of
extended-spectrum B-lactamases (ESBLS)-producing Enterobacteriaceae were 50.6% (206/407), 49.8% (136/273) and 38.9%
(167/429) in 2011, 2013 and 2016 respectively; carbapenem-non-susceptible Enterobacteriaceae were 2.2% (9/408), 4.0%
(16/402) and 3.9% (17/439) in 2011, 2013 and 2016 respectively; The prevalence of multidrug-resistant A. baumannii (MDRA)
was 76.4% (55/72) in 2011, 82.7% (43/52) in 2013 and 87.5% (63/72) in 2016, respectively. The prevalence of
multidrug-resistant P. aeruginosa (MDRP) was 9.8% (5/51) in 2011, 20.0% (7/35) in 2013 and 13.0% (7/54) in 2016,
respectively. The prevalence of methicillin-resistant S. aureus (MRSA) was 51.9% (41/79) in 2011, 29.7% (19/64) in 2013 and
31.7% (26/82) in 2016, respectively. The prevalence of high level gentamicin resistance (HLGR) of Enterococcus faecium and
Enterococcus faecalis were 43.2% (48/111) and 40.9% (27/66), respectively. The predominant organism of
carbapenem-non-susceptible Enterobacteriaceae was K. pneumoniae with its proportion of 57.1% (24/42). Among 30
tigecycline-non-susceptible Enterobacteriaceae, K. pneumoniae was the most popular organism with 76.7% (23/30). Among 39
colistin-resistant Enterobacteriaceae, E. coli, Enterobacter cloacae and K. pneumoniae were constituted with the percent of 43.6
(17/39), 35.9 (14/39) and 15.4 (6/39), respectively. The Gram-negative bacilli (E. coli and K. pneumoniae were the major organisms)
were the major pathogens of nosocomial bacteremia, to which tigecycline, colistin and carbapenems kept with highly in vitro
susceptibility. Whereas, among the Gram-positive cocci, S. aureus was the top 1 isolated organism, followed by E. faecium, to which
tigecycline, daptomycin, linezolid, vancomycin and teicoplanin kept with highly in vitro susceptibility. Isolation of colistin-resistant
Enterobacteriaceae, tigecycline-non-susceptible Enterobacteriaceae, linezolid- or vancomycin-non-susceptible Gram-positive cocci
suggests more attention should be paid to these resistant organisms and dynamic surveillance was essential.

Keywords: bloodstream infections, bacteremia, pathogen distribution, antimicrobial resistance
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pathogens in 2011, 2013 and 2016. eco: Escherichia coli;
kpn: Klebsiella pneumonia; sau: Saphylococcus aureus,
aba: Acinetobacter baumannii; pae: Pseudomonas
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kpn: Klebsiella pneumoniae; eco: Escherichia coli; kox: K.
oxytoca; ecl: Enterobacter cloacae; cfr: Citrobacter
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(Methicillin-resistant coagulase-

negative Saphylococcus spp., MRSCoN)

80.6% (141 /175 ) 2011 2013 2016 ( 5
MRSCoN 80.4% (45 /56 ) 70.0%
77.9% (53 /68 ) 843% (43 /51 )( 4)
4 432% (48 /111 )  40.9% (27 /
66 ) 2016 1
2016 2013
2016 1
MRSCoN 1
224

3 Wik

8.4% (189 /2 248 )

( >098.0%) (1)

5 2011 2013 2016 [13-14]

x5 ERARGSMMRERBHRENNEGIREEER
Table5 The susceptibility rates of antimicrobial agents against nosocomial bacter emia Enterococcus spp.

Enterococcus faecium Enterococcus faecalis
AL CL 2] R 2011 2013 2016 2011 2013 2016

(n=35) (n=33) (n=42) (n=22) (n=20) (n=24)
Linezolid 100.0% 100.0% 97.7% 100.0% 100.0% 100.0%
Daptomycin ND 100.0% 100.0% ND 100.0% 100.0%
Tigecycline 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Vancomycin 100.0% 100.0% 97.7% 100.0% 95.0% 100.0%
Teicoplanin 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Ampicillin 20.6% 13.3% 11.6% 90.5% 78.9% 91.3%
Ciprofloxacin 11.4% 3.0% 9.3% 36.4% 40.0% 75.0%
Levofloxacin 14.3% 12.1% 11.6% 45.5% 40.0% 87.5%
Erythromycin 11.4% 9.1% 11.6% 18.2% 20.0% 29.2%
Minocycline 54.3% 45.5% 62.8% 27.3% 65.0% 37.5%

ND: not detected.
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ESBLs
ESBLs ESBLs
40.7% ESBLs ESBLs
ESBLs
blactx.m  B- (]
ESBLs
1996
KPC-2 [16]
[17]
KPC-2 2009
NDM [18]
6.0%
(Carbapenem-resistant Enterobacteriaceae CRE)
CRE
CRE
[19]
RND [20]
30
93.3% (28 /30 )
42
(95.2% 40 /42 )
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39

[21-22]

Guo
30d

80.0%

2011

31.7%
( 75.0%)

41.8%

mcr-1

[23]

Thaden

MDRA

MRSA
51.9%

MRSCoN

[24]

[25]

90.0%

2016
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