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Surveillance of antimicrobial resistance in the First People’s Hospital of Anqing in 2018

Liao Yi, Wang Ya-ping, Wang Ping, and Li Xiao-yue
(Department of Laboratory Medicine, the First People’s Hospital of Anqing, Anqing 246003)

Abstract Objective To investigate the antibiotic resistance of clinical isolates in the First People’s Hospital
of Anqing in 2018. Methods The antimicrobial susceptibility testing was carried out according to a unified protocol
using automated systems or the Kirby-Bauer method. Results were interpreted according to CLSI 2018 breakpoints
and analyzed by WHONET 5.6 software. Results A total of 962 bacterial isolates were collected in 2018. There
were 218 strains (22.7%) of Gram-positive bacteria and 744 strains (77.3%) of Gram-negative bacteria. The most
frequently isolated bacteria were Escherichia coli (24.9%), followed by Klebsiella pneumoniae, and Pseudomonas
aeruginosa. The strains were mainly isolated from the respiratory tract (38.6%) and secretion (22.6%). The prevalence
of methicillin-resistant Staphylococcus aureus and methicillin-resistant coagulase-negative Staphylococcus (MRSA
and MRCNS) was 29.4% and 91.3%, respectively. No Staphylococcus strains were found resistant to linezolid or
vancomycin. Enterococcus faecalis and Enterococcus faecium accounted for 29.8% and 70.2% of total Enterococcus
isolates. No Enterococcus strains were found resistant to vancomycin. The prevalence of ESBLs-producing strains was
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56.8% in E. coli, 44.2% in Klebsiella spp., and 5.3% in Proteus mirabilis. Enterobacteriaceae strains were still highly
susceptible to carbapenems. The resistance rates of Klebsiella pneumoniae and Enterobacteriaceae to imipenem were
lower than 4.8%. The resistance rate of P. aeruginosa to imipenem was 20.9%, but lower than 25% to levofloxacin,
ciprofloxacin, piperacillin-tazobactam, tobramycin, cefepime, ceftazidime, gentamycin, and amikacin. The resistance
rate of Acinetobacter baumannii to imipenem was 78.9%, and the resistance rates to all the antibiotics tested except
amikacin and minocycline were higher than 65%. Conclusion The clinical bacterial isolates show various levels of
resistance to antibacterial agents. More attention should be paid to infection control measures. The communication
between laboratorians and clinicians should be further improved in addition to rational use of antimicrobial agents and

the spread of resistant strains should be prevented.
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Tab.1 Species distribution of bacterial isolates in 2018

Organism No. of strain T /%
Escherichia coli 240 249
Klebsiella spp. 166 17.3
Pseudomonas aeruginosa 142 14.8
Staphylococcus aureus 105 10.9
Acinetobacter spp. 70 7.3
Enterobacter cloacae 35 3.6
Enterococcus faecium 33 3.4
Staphylococcus epidermidis 22 2.3
Serratia spp. 20 2.1
Proteus spp. 19 2.0
Streptococcus haemolyticus 15 1.6
Enterococcus faecalis 14 1.5
Stenotrophomonas maltophilia 13 1.4
Enterobacter aerogenes 10 1.0
Streptococcus agalactiae 6 0.6
Streptococcus pyogenes 6 0.6
Citrobacter spp. 6 0.6
Klebsiella oxytoca 4 0.4
Staphylococcus hominis 4 0.4
Streptococcus viridans® 3 0.3
Other bacteria” 29 3.0
Total 962 100.0

“: Isolates from blood, cerebrospinal fluid and other sterilesamples.

®: Including Sphingomonas paucimobilis, Morganella spp.,

Salmonella spp., Listeria monocytogenes, et al
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Tab. 2 Susceptibility of Staphylococcus isolates to
antimicrobial agents(%)

MRSA MSSA MRCNS MSCNS
Antimicrobial _(=30)  @=75) =4 (n=6)
agent R S R S R S R S
Linezolid 0 100 0 100 0 100 0 100
Vancomycin 0 100 O 100 0 100 0 100
Penicillin G 100 0 875 125 100 0 833 16.7
Oxacillin 100 0 0 100 100 0 0 100
Gentamycin 6.7 833 60 940 17.1 756 0 833
Nitrofurantoin 33 96.7 14 98.6 0 100 0 100
Rifampicin 133 86.7 1.5 97.1 195 80.5 0 100
Levofloxacin 333 66.7 18.1 80.6 700 27.5 333 66.7
Ciprofloxacin 333 633 181 819 585 268 333 66.7
Clindamycin 36.7 56.7 319 66.7 61 341 333 66.7
Erythromycin 56.7 433 36.1 639 100 0 66.7 333
Tetracycline 333 633 222 77.8 220 75.6 50.0 50.0

Trimethoprim- 133

86.7 74 926 366 634 50.0 50.0
sulfamethoxazole
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Tab.3 Susceptibility of Enterococcus isolates to
antimicrobial agents(%)
Antimicrobial E. faecalis(n=14) E. faecium(n=33)
agent R S R S
Vancomycin 0 100 0 100
Linezolid 0 100 0 100
Nitrofurantoin 0 100 61.8 17.6
Ampicillin 214 78.6 97.1 2.9
Penicillin G 21.4 78.6 97.1 2.9
Levofloxacin 42.9 57.1 91.2 5.9
Ciprofloxacin 42.9 57.1 91.2 5.9
Streptomycin-high 21.4 78.6 52.9 47.1
Gentamycin-high 57.1 42.9 66.7 333
Erythromycin 78.6 7.1 97.1 2.9
Tetracycline 92.9 7.1 324 64.7
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Tab. 4 Susceptibility of Enterobacteriaceae isolates to antimicrobial agents(%)

E. coli Klebsiella spp. Enterobacter spp. Proreus spp. Serratia spp.
Antimicrobial agent (n=240) (n=170) (n=33) (n=27) (n=20)
R S R S R S R S R S

Ampicillin 83.2 15.1 94.9 0 100 0 51.9 44.4 NA NA
Ampicillin-sulbactam 58.2 27.6 55.7 39.2 NA NA 14.8 74.1 NA NA
Piperacillin-tazobactam 0.9 97 10.1 87.6 3 75.8 0 100 9.1 86.4
Cefazolin 84.3 15.7 86.8 13.2 100 0 68.8 31.2 95.5 4.5
Ceftazidime 28.4 68.5 26.6 71.6 36.4 60.6 11.1 88.9 22.7 72.7
Ceftriaxone 58.6 40.5 50.9 48.5 57.6 42.4 37 63 57.1 429
Cefepime 18.1 71.1 20.7 75.1 15.2 72.7 0 84.6 31.8 54.5
Cefotetan 1.3 98.3 8.3 89.3 57.6 27.3 3.8 96.2 429 429
Aztreonam 40.9 58.6 39.1 60.9 53.1 46.9 11.1 88.9 455 54.5
Ertapenem 0 100 0 100 0 100 0 100 5.3 94.7
Imipenem 0.9 99.1 3.6 95.3 0 100 0 100 4.8 95.2
Amikacin 43 95.7 3 97 3 97 0 100 4.5 95.5
Gentamycin 36.6 62.1 25 73.2 9.1 75.8 18.5 70.4 4.5 95.5
Tobramycin 13.8 62.9 11.2 72.8 9.1 69.7 3.7 70.4 4.5 95.5
Ciprofloxacin 53 42.7 243 71.6 27.3 72.7 333 51.9 13.6 81.8
Levofloxacin 51.1 47.6 18.3 78.1 273 72.7 14.8 77.8 13.6 81.8
Trimethoprim-sulfamethoxazole 41.1 58.6 36.1 63.9 333 66.7 51.9 48.1 22.7 77.3
Nitrofurantoin 3.0 90.1 20.1 28.4 9.1 48.5 96.3 0 85.7 4.8

NA: Not availiable.
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Tab.5 Susceptibility of non-fermentative Gram-negative bacilli
to antimicrobial agents(%)

A. baumanii P, aeruginosa S. maltophilia
(n=76) (n=139) (n=16)
Antimicrobial agent
R S R S R S
Ampicillin 86.8 0 98.6 0.7 NA NA

Ampicillin-sulbactam 85.3 12 97.8 1.5 NA NA
Piperacillin-tazobactam NA NA 168 70.8 NA NA

Cefazolin 100 0 993 0.7 NA NA
Ceftazidime 80.3  19.7 23 719 NA NA
Ceftriaxone 789 39 978 22 NA NA
Cefepime 776 21.1 197 76,6 NA NA
Cefotetan 100 0 963 29 NA NA
Imipenem 789 21.1 209 741 NA NA
Amikacin 444 556 22 964 NA NA
Gentamycin 69.7 289 7.9 83.5 NA NA
Tobramycin 69.7 289 5 914 NA NA
Ciprofloxacin 789 21.1 201 727 NA NA
Levofloxacin 763  19.7 18 77 11.8 824
Tomethoprim 658 342 949 51 0 938
Nitrofurantoin 974 26 978 1.4 NA NA
Minocycline 1.8 912 NA NA 0 100
Aztreonam 85.3 1.3 NA NA NA NA
Polymyxin B NA NA 0 100% NA  NA

NA: Not availiable
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Tab. 6 Comparison of bacterial monitoring data in 2018 and
CHINET 2016—2018(%)

Parameter Anqipg CHINET CHINET CHINET
hospital 2016 2017 2018
Gram-positive bacteria 22.7 28.4 29.2 28.2
Gram-negative bacteria 71.3 71.6 70.8 71.8
Respiratory tract specimen 39.7 41.6 40.0 39.7
Blood specimen 15.0 13.3 15.2 14.8
Urine specimen 18.3 19.1 19.2 18.8
MRSA 28.6 38.4 353 34.0
MRCNS 87.2 77.6 80.3 78.9
ESBLs-producing in 54.2 452 NA NA
E. coli
ESBLs-producing 453 252 NA NA
in Klebsiella spp.
Resistance of 3.6 15.4 20.0 25.0

Klebsiella spp. to imipenem
Resistance of P. aeruginosato 20.9 28.7 23.6 30.7
imipenem

Resistance of 4. baumaniito  78.9 68.6 66.7 73.2
imipenem

NA: Not availiable.
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Tab.7 Prevalence of CRE and XDR Gram-negative bacilli

in 2018(%)
Parameter E.coli K. pneumoniae A. baumanii  P. aeruginosa
(n=240) (n=153) (n=76) (n=139)
CRE 0.8(2/240) 2.6(4/153) NA NA
XDR 0 0.7(1/153) 63.2(48/76) 2.2(3/139)

CRE: Carbapenem-resistant Enterobacteriaceae; XDR: Extensively-
drug resistant; NA: Not availiable.
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