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Surveillance of bacterial resistance in Xingtai People's Hospital during 2017

Ren Hong-tao', Shi Dong-yan? Zuo Jiang-hua', Liu Dan-dan', Zhang Xiao-chong', Cai Yong-ran' and Li Jin-long'
(1 XingTai People's Hospital, Xingtai 05403 1; 2 Department of Laboratory Medicine, the Second Hospital
of Hebei Medical University, Shijiazhuang 050000)

Abstract Objective To investigate the bacterial distribution and antibiotic resistance profile in Xingtai
People's Hospital during 2017. Methods An automated system or the Kirby-Bauer method was used to test the
susceptibility of clinical isolates to selected antimicrobial agents. Results were analyzed according to CLSI 2016
breakpoints. The susceptibility data were analyzed using the WHONET 5.6 software. Results A total of 4413
strains of bacteria were collected, of which Gram-negative bacteria accounted for 76.3% (3368/4413) and Gram-
positive cocci accounted for 23.7% (1045/4413), respectively. The top five Gram-negative bacteria were E. coli,
K. pneumoniae, P. aeruginosa, A. baumannii, and H. influenzae. The top five Gram-positive cocci were S. aureus,
S. pneumoniae, E. faecium, E. faecalis and S. hominis. The prevalence of ESBLs-producing strains was 74.9% in
E. coli and 44.7% in K. pneumoniae. ESBLs-producting Enterobacteriaceae strains were more resistant than non-
ESLBs-producing strains in terms of antibiotic resistance rate. The strains of Enterobacteriaceae were still highly
susceptible to carbapenems. The prevalence of carbapenem-resistant strains was 0.8% (8/956) in E. coli isolates and
4.9% (27/550) in K. pneumoniae isolates. The prevalence of carbapenem-resistant strains was 27.7% (146/528) in
P aeruginosa isolates and 63.2% (275/435) in A. baumannii isolates. The overall prevalence of methicillin-resistant
strains was 43.5% in S. aureus (MRSA) and 85% in coagulase negative Stretophylococcus (MRCNS), respectively.
The resistance rates of methicillin-resistant strains to the most of other antimicrobial agents were much higher than
those of methicillin-susceptible strains. However, 90.7% of the MRSA strains were still sensitive to trimethoprim-
sulfamethoxazole, while 93.2% of the MRCNS strains were susceptible to amikacin. No staphylococcal strains were
found resistant to vancomycin or linezolid. The prevalence of penicillin-resistant S. pneumoniae (PRSP) strains was
12.9%. Conclusion Periodic surveillance of antimicrobial resistance is valuable for rational antimicrobial therapy,
formulation of treatment guidelines and infection control and prevention measures, as well as preventing the spread of
drug-resistant strains.

Key words Bacterial resistance surveillance; Antimicrobial agent; Multi-drug resistant bacteria
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Tab .1 Distribution of bacterial 7 species

Organism No. of strains %

Escherichia coli 956 21.7
Klebsiella pneumoniae 550 12.5
Pseudomonas aeruginosa 528 12.0
Acinetobacter baumannii 435 9.9
Staphylococcus aureus 402 9.1
Haemophilus influenzae 331 7.5
Streptococcus pneumoniae 229 5.2
Enterobacter cloacae 114 2.6
Staphylococcus epidermidis 96 2.2
Enterococcus faecium 85 1.9
Stenotrophomonas maltophilia 75 1.7
Enterobacter aerogenes 67 1.5
Proteus mirabilis 66 1.5
Staphylococcus haemolyticus 62 1.4
Enterococcus faecalis 62 1.4
Burkholderia cepacia 47 1.1
Klebsiella oxytoca 44 1.0
Serratia marcescens 37 0.8
Staphylococcus hominis 25 0.6
Streptococcus viridans, alpha-hem. 18 0.4
Others 184 4.2
Total 4413 100
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Tab. 2  Susceptibility of Staphylococcus spp. to antimicrobial agents
MRSA(173) MSSA(236) MRCNS(164) MSCNS(29)

Antimicrobial agent

R/% S/% R/% S/% R/% S/% R/% S/%
Vancomycin 0 100 0 100 0 100 0 100
Linezolid 0 100 0 100 0 100 0 100
Quinupristin-dalfopristin - - 3.4 96.6 - - - -
Trimethoprim-sulfamethoxazole 9.3 90.7 33.1 66.9 73 27 44.8 55.2
Amikacin 10.0 84.7 0.4 97.9 5.6 93.2 3.4 96.6
Rifampicin 12.3 87.7 6.4 93.6 29.2 68.3 7.1 92.0
Tobramycin 12.7 87.3 25.8 74.2 42.9 44.7 7.1 89.3
Gentamicin 13.9 85 23.3 75.8 59.1 36.6 6.9 93.1
Ciprofloxacin 14.0 84.8 4.7 93.6 67.3 30.1 3.6 96.4
Tetracycline 36.6 41.9 12.4 83.3 26.5 71 25 71.4
Clindamycinl 89.9 10.1 59.4 30.6 83.5 14.3 30 60
Erythromucin 90.7 9.3 68.9 30.6 90.0 4.9 65.5 34.5
Oxacillin 100 0 0 100 100 0 0 100
Penicillin G 100 0 99.5 0.5 100 0 95.5 4.5
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Tab. 3 Susceptibility of Enterococcus spp. to antimicrobial agents

E. faecalis (n=173) E. faecium (n=85)

Antimicrobial agent

R/% S/% R/% S/%
Vancomycin 0 100 0 100
Linezolid 0 100 0 100
Ampicillin 4.9 95.1 88.8 11.2
Rifampicin 73.8 21.3 70.6 28.2
Gentamicin(120ug) 39.3 60.7 63.3 36.7
Erythromucin 67.7 12.9 85.9 3.5
Ciprofloxacin 42.4 50.8 90.2 9.8
Tetracycline 77.0 19.7 60.7 38.1
Quinupristin-dalfopristin - - 33.3 65.0
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Tab. 4 Susceptibility of Streptococcus pneumoniae to
antimicrobial agents

o ) Total Isolates from Isolates from
Antimicrobial (n1=229) adults (n=24)  children (n=205)
agent

R/%  S/% R/%  S/% R/% S/%
Penicillin G 12.7 85.6 8.3 91.7 13.2 84.9
Vancomycin 0 100 0 100 0 100
Linezolid 0 100 0 100 0 100
Levofloxacin 0.9 98.2 1.0 98.0 0 100
Erythromucin 99.6 0.4 99.5 0.5 99.6 0.4
Trimethoprim- 055 g5 g1 72 25 250
sulfamethoxazole
Tetracycline 93.8 4.3 93.6 4.3 95.5 4.5

Chloramphenicol 13.4 86.6 10.2 89.8 31.6 68.4
Moxifloxacin 3.6 95.2 4.3 94.2 0 100
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Tab. 5 Susceptibility of Enterobacteriaceae strains to antimicrobial agents

E. coli(n=956) Klebsiella spp.(n=603)  Proteus spp.(n=86)  Enterobacter spp(n=185)  Serratia spp.(n=38)

Antimicrobial agent

R/% S/% R/% S/% R/% S/% R/% S/% R/% S/%
Ampicillin 92.7 6.7 - - - - 94.2 4.4 - -
Piperacillin 89.4 8.2 49.7 44.6 43.0 54.4 44.4 48.3 31.4 65.7
Amoxicillin-clavulanic acid 11.2 60.2 17.4 64.0 9.5 84.5 92.9 2.7 - -
Piperacillin-tazobactam 6.8 87.1 14.7 81.6 4.8 95.2 20.1 72.3 5.6 94.4
Ampicillin-sulbactam 40.4 25.8 38.4 49.0 31.4 60.5 47.8 32.6 - -
Cetazidime 25.3 66.0 23.5 72.6 8.1 91.9 32.6 63.0 15.8 84.2
Cefotaxime 74.3 25.2 42.9 55.3 38.8 60.0 41.6 56.8 21.1 73.7
Cefepime 60.1 28.8 37.6 55.9 25.6 61.6 26.6 69.0 24.3 70.3
Aztreonam 42.9 44.4 32.4 65.4 10.5 87.2 35.1 61.1 28.9 68.4
Ciprofloxacin 52.6 44.5 16.7 73.9 50.0 46.4 13.7 83.1 10.8 89.2
Levofloxacin 51.7 47.3 12.0 86.7 40.7 48.8 11.4 87.0 10.5 86.8
Tetracycline 76.5 23.2 43.5 55.6 - - 24.2 73.6 75.0 16.7
Imipenem 0.5 99.3 4.7 94.8 5.2 90.9 0.6 98.9 2.9 97.1
meropenem 0.5 99.4 4.8 95.2 3.5 95.3 0 100 0 100
Amikacin 3.1 96.7 1.2 98.0 7 91.9 0.5 98.9 0 100
Gentamicin 49.8 49.7 21.8 76.9 44.2 53.5 16.8 80.5 16.2 83.8
Chloramphenicol 28.0 62.3 27.1 69.7 61.2 32.9 25.0 69.0 43.2 5.4
Trimethoprim-sulfamethoxazole  66.8 33.2 39.9 60.1 55.7 44.3 25.3 74.7 13.5 86.5
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Tab. 6 Susceptibility of ESBLs producers and non-ESBLs producer to antimicrobial agents

E. coli(-)(n=240) E.coli(+)(n=716) K. pneumoniae(-)(n=304) K. pneumoniae(+)(n=246)
Antimicrobial agent

R/% S/% R/% S/% R/% S/% R/% S/%
Ampicillin 72.6 26.0 99.7 0.3 - - - -
Piperacillin 65.4 29.5 97.6 1.0 13.4 77.7 97.9 0.8
Amoxicillin-clavulanic acid 4.1 84.7 13.6 51.8 4.8 93.9 29.4 27.7
Piperacillin-tazobactam 4.1 95.1 8.2 84.1 2.7 96.6 30 62.1
Ampicillin-sulbactam 16.4 53.7 48.5 16.3 10.2 83.6 77.1 5.3
Cetazidime 0 99.6 34.6 53.9 0.7 99.3 54.1 37.8
Cefotaxime 0 99.6 100 0 0 97.6 100 0
Cefepime 2.9 95.9 80.0 5.5 2.4 96.9 85.8 3.3
Aztreonam 1.2 98.8 57.7 25.4 1.0 99.0 74.3 20.4
Ciprofloxacin 32.8 64.3 59.3 37.7 2.4 96.6 35.6 43.9
Levofloxacin 31.4 67.8 58.6 40.3 0.3 99.0 27.0 70.5
Tetracycline 70.2 29.3 78.4 21.3 13.0 86.0 86.9 13.1
Imipenem 0 100 0.8 99.0 0.7 99.3 9.5 90.1
meropenem 0 99.6 0.8 99.0 0.7 99.3 9.9 90.1
Amikacin 0.8 99.2 3.8 96.1 0 100 3.3 95.9
Gentamicin 46.1 53.5 51.0 48.5 3.1 96.9 48.8 50.8
Chloramphenicol 17.3 79.8 31.4 56.7 16.0 81.6 43.2 53.5
Trimethoprim-sulfamethoxazole 58.8 41.2 69.9 30.4 7.9 92.1 84.7 15.3
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Tab. 7 Susceptibility of non-fermentative Gram-negative bacilli to antimicrobial agents

Acinetobacter spp.(n=437)

P. aeruginosa(n=528)

S. maltophilia(n=75) B. cepacia(n=47)

Antimicrobial agent

R/% S/% R/% S/% R/% S/% R/% S/%
Amikacin 53.1 46 6.5 92.7 - - - -
Gentamicin 61.7 33.3 14.8 81.2 - - - -
Piperacillin 64.4 28.5 24.8 65.9 - - - -
Piperacillin/tazobactam 62.2 36.2 13.3 78.5 - - - -
Ampicillin/sulbactam 60.5 37.0 - -
Ceftazidime 61.2 38.1 19.0 77.8 51.4 39.2 53.2 42.6
Cefepime 63.2 34.5 21.2 66.5 - - - -
Aztreonam - - 31.6 53.0 - - - -
Imipenem 61.1 38.4 22.6 71.3 - -
Meropenem 61.3 38.0 18.4 79.3 - - 26.1 71.7
Ciprofloxacin 61.1 38.6 23.1 71.0 - - - -
Levofloxacin 60.1 39.2 25.9 65.6 25.0 68.1 27.7 57.4
Trimethoprim/sulfamethox 59.7 40.1 16.0 84.0 35.6 64.4
Chloramphenicol 22.7 26.7 27.7 44.7
Tetracycline 58.2 37.6 - - - -

e “R”: My “ST o BUEG “Y7 0 RS
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Tab. 8 Susceptibility of H. influenzae to antimicrobial agents

Isolates from

Total Isolates from children

Antimicrobial agent (n=331) adults (n=23) (n=308)
R/% SI% R/%  SI% R/%  S/%
Ampicillin 64.3 319 55.3 36.7 65.2 31.5
Amoxicillin- 40.6 594 21.7 78.3 42.1 57.9

clavulanic acid
Ampicillin-sulbactam ~ 59.0 41.0  39.1 60.8  60.5 39.5

Cefueoxime 42.0 553 6.2 81.2 45.5 51.8
Ceftriaxone 0 100 0 100 0 100
Chloramphenicol 147 850  25.0 75.0 12.8 85.8
Azithromycin 0 66.2 0 77.8 0 65.2
Levofloxacin 0 98.3 0 82.6 0 99.6
Trimethoprim- 76.8  22.6 69.6 30.4 77.4 21.9
sulfamethoxazole
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