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Abstract
multicenter bloodstream infection pathogens from 2018 to 2020 so as to provide guidance for reasonable clinical use
of antimicrobial agents. Methods The Kirby-Bauer method or the instrument method was used to conduct bacterial
identification and antibiotics susceptibility test in accordance with the unified technical plan. The result of antibiotics
susceptibility test was defined according to the criteria of CLSI 2020, and the data were analyzed by WHONETS.6
software. Results A total of 20,742 strains of pathogenic bacteria were isolated from blood specimens from 11
tertiary A hospitals in three years, including 12,399 strains (59.8%) of Gram-negative bacteria and 8,343 strains
(40.2%) of Gram-positive bacteria. The top 3 pathogens were Escherichia coli (5,231 strains, 25.2%), Klebsiella
pneumoniae (2,840 strains, 13.7%), and Staphylococcus epidermidis (1,517 strains, 7.3%). Resistance rate of
Escherichia coli to ciprofloxacin was relatively high (62.8%, 63.6%, 66.3%). Resistance rate of Klebsiella pneumoniae
to carbapenems increased year by year (16.7 %, 16.8%, 21.6%), among which the First Affiliated Hospital of Air Force
Medical University and the First Affiliated Hospital of Kunming Medical University havd the highest antimicrobial
resistance rates (36.2%, 30.6%). The detection rate of MRSA is decreasing year by year (32%, 31.6%, 30.7%). Among
non-fermenting sugar Gram-negative bacteria, the resistance rates of Pseudomonas aeruginosa to piperacillin/tazobactam
were 10.2%, 10.5%, and 7.5%. Acinetobacter baumanii had a higher resistance rate to carbapenem antimicrobials (77.6%,
76.7%, 74.7%). The detection rate of Enterococcus faecium was higher than Enterococcus faecalis, and the resistance
rates of Enterococcus faecium except for linezolid and tetracycline were higher than those of Enterococcus faecalis. A
total of 300 strains of Brucella were detected, the most being from General Hospital of Ningxia Medical University (165
strains). Conclusion  The detection rate and composition of bacteria from blood specimens in 11 hospitals have not
changed much. The Gram negative bacteria were dominant, with Escherichia coli and Klebsiella pneumoniae gotting
the edge. The antimicrobial resistance of Escherichia coli to quinolones is high. Acinetobacter baumanii showed serious

Objective To investigate the distribution and antimicrobial resistance evolution characteristics of

antimicrobial resistance. Brucella was detected in all member units, and General Hospital of Ningxia University had
the highest detection rate. It is necessary to strengthen surveillance on antimicrobial resistance of pathogens causing
bloodstream and to guide use antimicrobial agents rationally.
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Tab. 1 The top 10 bacteria and constituent ratios of bacteria
from blood culture separation in 11 tertiary hospitals
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Fig.1 The top 10 bacteria and constituent ratios of bacteria from
blood culture separation in 11 tertiary hospitals
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Tab.2 Antimicrobial susceptibility testing results of Escherichia
coli from blood culture separation in 11 tertiary hospitals(%)
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Tab.3 Antimicrobial susceptibility testing results of Klebsiella
pneumoniae from blood culture separation in 11 tertiary
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Tab.4 Antimicrobial susceptibility testing results of
Enterobacter cloacae from blood culture separation in 11 tertiary
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Tab. 6 Antimicrobial susceptibility testing results of
Acinetobacter baumannii from blood culture separation in 11

hospitals(%) tertiary hospitals(%)
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DR P AR 18.0  82.0 225 775 213 68.7 kAt flne 732 268 81.7 182 2.6 274
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Tab.5 Antimicrobial susceptibility testing results of
Pseudomonas aeruginosa from blood culture separation in 11

tertiary hospitals(%)
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LT 139 816 167 778 170 73.6
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25.9%~30.8%, 43.8%~51.0%7H18.9%~11.0%, MRSA
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Tab.7 Antimicrobial susceptibility testing results of Staphylococcus aureus from blood culture separation in 11 tertiary hospitals(%)

20184 20194 20204F
B2 MRSA MSSA MRSA MSSA MRSA MSSA
2% BURE  mZGE BURE AR BURE O WHE fURE R BURE O mE BURE
I 100 0 0 100 100 0 0 100 100 0 0 100
S 100 0 0 100 100 0 0 100 100 0 0 100
RREZR 343 69.3 6.6 91.6 38.1 60.4 6.8 90.5 26.7 68.7 7.1 91.4
FlHEF 24.1 733 0.3 99.0 18.6 77.1 1.1 96.9 13.8 777 1.1 96.6
ENRR 38.5 56.2 8.5 88.4 44.1 50.0 8.3 89.3 42.7 56.2 5.4 88.6
FrA I B 426 53.7 7.9 91.8 40.6 57.2 7.0 92.7 37.4 61.1 6.4 92.9
ST RS 7.8 92.2 17.9 82.1 6.4 93.6 19.5 80.5 5.4 94.6 143 85.7
TR EEER 62.3 36.8 26.5 73.2 59.3 40.7 30.8 69.2 50.4 48.9 25.9 733
AR+ 78.3 20.0 49.2 50.8 77.9 20.7 51.0 48.7 69.5 29.8 43.8 55.4
WEZS-N 52.1 46.9 11.6 88.0 49.0 51.0 9.3 90.7 53.1 46.9 8.9 91.1
IR e 0 100 0 100 0 100 0 100 0 100 0 100
AT 5 0 100 0 100 0 100 0 100 0 100 0 100
BEhT 0 100 0 100 0 100 0 100 0 100 0 100
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Tab. 8 Antimicrobial susceptibility testing results of Enterococcus from blood culture separation in 11 tertiary hospitals(%)

20184 20194 20204

N EEY| EHEREn=177)  RGERE (n=400)  EWEREH=254) RFERE (n=442) EHERE(n=270)  RIFEERE (n=371)

2% BUERE AR BURE WHAR fURR AR BEE WHR URE W% BURE
CERNUEN 3.0 97.0 88.6 11.4 2.0 98.0 91.3 8.7 2.4 97.6 91.4 8.6
R PORE R 36.9 63.1 42.0 58.0 28.2 71.8 52.0 48.0 25.9 74.1 46.8 53.2
[ENES 2+ 21.5 78.5 24.2 75.8 20.3 79.7 29.4 70.2 20.0 79.5 21.3 78.7
NS 30.9 69.1 87.5 12.5 21.5 78.4 82.0 18.0 26.8 732 87.1 12.9
VK U 23.6 76.4 86.3 13.7 22.6 77.1 82.5 17.5 28.0 71.9 88.6 11.3
RS 62.4 37.6 86.3 13.7 57.4 4.6 87.2 12.8 51.7 48.3 81.2 18.8
FI Rz 1.3 98.7 0 100 1.0 99.0 0.3 99.7 2.6 97.4 0 100
YRR S 0 100 1.7 98.3 0 100 1.6 98.4 0 100 1.5 98.5
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