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Analysis of antibiotic resistance in bacterial isolates from the First Hospital of
Qiqihaer in 2016

Liu Li, Feng Chun-xiao,Wang Yan, Guo Hai-peng, Jiang Bo, Bai Guang-rui and Zhang Chao
(The First Hospital of Qiqihaer, Qiqihaer 161005)

Abstract Objective To investigate the susceptibility and resistance of clinical bacterial isolates in the
First Hospital of Qiqihaer during 2016. Methods  Antimicrobial susceptibility test was carried out for the clinical
isolates according to a standard protocol using automate system from January 1st, 2016 to December 31st, 2016. The
results were analyzed with WHONET 5.6 software according to the Clinical and Laboratory Standards Institute (CLSI)
2014 guidelines. Results A total of 3505 Nonduplicate clinical isolates were collected during 2016, of which Gram-
negative rods and Gram-positive cocci accounted for 69.9% and 30.1%, respectively. The main source of the pathogens
was respiratory specimens (57.3%), followed by urine (10.5%) and blood (10.3%). Escherichia coli (18.43%) was the
most frequently isolated bacteria, followed by Klebsiella pneumoniae (15.92%), Staphylococcus aureus (14.41%),
Pseudomonas aeruginosa (13.92%), and Acinetobacter baumannii (7.93%). About 27.4% of the Staphylococcus
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aureus isolates were identified as MRSA, 74.2% of the coagulase negative Staphyococcus isolates were identified
as MRCNS. No staphylococcal strain was resistant to vancomycin or linezolid. The resistance rates of E. faecalis
strains to most of the test drugs were much lower than those of E. faecium, no enterococcal strain was found resistant to
vancomycin or linezolid. The prevalence of ESBLs was 43.3% in E. coli, 20.1% in Klebsiella spp. (Klebsiella pneumoniae,
Klebsiella oxytoca) and 18.4% in Proteus mirabilis. Enterobacteriaceae isolates were still highly susceptible to carbapenems,
and some carbapenem-resistant stains were found in various Enterobacteriaceae spp., especially in Klebsiella pneumoniae.
The prevalence of carbapenem-resistant Pseudomonas aeruginosa and Acinetobacter baumannii was 17.5% and 60.4%.
More than 98% of Streptococcus pneumoniae strains were resistant to erythromycin and clindamycin, and the prevalence
of penicillin-resistant Streptococcus pneumonia (PRSP) strains was 2.3%. Conclusion  The antibiotic resistance of clinical

bacterial isolates is growing, and more attention should be paid to resistance surveillance and rational use of antibiotics.
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Tab. 1 Species distribution of clinical isolates

Organism No. of strains Rate/%
Escherichia coli 646 18.4
Klebsiella pneumoniae 558 159
Staphylococcus aureus ss. aureus 505 14.4
Pseudomonas aeruginosa 488 13.9
Acinetobacter baumannii 278 79
Coagulase-negative Staphylococcus 165 4.7
Enterobacter cloacae 162 4.6
Streptococcus pneumoniae 89 2.5
Klebsiella oxytoca 75 2.1
Enterococcus faecalis 52 1.5
Stenotrophomonas maltophilia 51 1.5
Serratia marcescens 45 1.3
Enterococcus faecium 38 1.1
Proteus mirabilis 38 1.1
Streptococcus agalactiae 37 1.1
Enterobacter aerogenes 29 0.8
Others 221 6.3
Total 3505 100.0
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Tab. 2 Susceptibility of Staphyococcus spp. to antimicrobial agents

Antimicrobial agent MSSA (n=367) MRSA (n=138) MSCNS (n=43) MRCNS (n=122)
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 0 100 0 100 0 100 0 100
Ciprofloxacin 17.4 78 72.5 27.5 27.3 68.2 59.3 28.4
Moxifloxacin 8.7 82.3 71.1 27.5 13.6 68.2 27.2 30.9
Rifampin 1.4 98.4 73.2 26.8 4.5 95.5 14.6 84.1
Trimethoprim/sulfamethoxazole 51.9 48.1 8.5 90.8 50 50 70.7 28
Gentamicin 21 69.8 71.8 27.5 9.1 90.9 25.6 67.1
Clindamycin 73.9 25.8 90.8 7.7 40.9 54.5 70.4 284
Erythromycin 78.8 20.9 91.5 7.7 59.1 40.9 87.8 12.2
Penicillin G 89.1 10.9 100 0 72.7 273 100 0

Oxacillin 0 100 100

0 0 100 100 0
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Tab. 3 Susceptibility of Enterococcus spp. to antimicrobial agents
E. faecalis (n=52) E. faecium (n=38)

Antimicrobial agent

R/% S/% R/% S/%
Vancomycin 0 100 0 100
Linezolid 0 100 0 100
Ampicillin 2 98 80.6 19.4
Ciprofloxacin 38.5 51.9 86.1 8.3
Levofloxacin 38.5 61.5 78.4 13.5
Tetracycline 76.9 23.1 66.7 333
Erythromycin 75.6 6.7 97.3 2.7
Gentamicin-high 44.2 55.8 58.3 41.7
Streptomycin-high 36.5 63.5 55.6 44.4
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Tab. 4 Susceptibility of Strepococcus pneumoniae (non-
meningitis strain) to antimicrobial agents

Antimicrobial agent R/% S/%
Penicillin G 23 96.6
Chloramphenicol 11.8 88.2
Erythromycin 98.8 1.2
Tetracycline 81.4 11.6
Trimethoprim/sulfamethoxazole 64 26.7
Vancomycin 0 100
Linezolid 0 100
Levofloxacin 34 94.3
Moxifloxacin 1.2 97.7
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Tab. 5 Susceptibility of E. coli, Klebsiella spp., Enterobacter spp., Serratia spp. strains to antimicrobial agents

E. coli (n=646)

Klebsiella spp. (n=633)

Enterobacter spp. (n=194) Serratia spp. (n=54)

Antimicrobial agent

R/% S/% R/% S/% R/% S/% R/% S/%
Amikacin 1.9 97.8 7.9 91.6 4.6 94.3 3.7 96.3
Tobramycin 133 51.5 15.2 73.6 20.6 71.1 9.3 75.9
Gentamicin 47.7 51.7 21.6 77.7 25.3 73.2 7.4 92.6
Ampicillin 86 12 100 0 100 0 100 0
Piperacillin/tazobactam 1.2 97.1 5.8 91.8 5.7 87.6 1.9 96.3
Cetfazolin 72 28 46 54 100 0 100 0
Ceftriaxone 58.2 41.8 31.8 67.7 36.6 63.4 15.1 81.1
Ceftazidime 252 72.9 19.3 79.3 31.4 68.6 7.4 93.8
Cefepime 17.5 81 10.9 88.2 7.7 91.2 3.7 94.4
Imipenem 0.5 99.5 2.8 96.2 2.6 96.4 3.7 92.5
Ertapenem 0.6 98.7 5.1 94.2 33 93.9 5.7 94.4
Aztreonam 37.4 62.5 242 75.5 30.9 68.6 14.8 85.2
Ciprofloxacin 65.6 33 19.6 77.7 14.4 82 9.3 87
Levofloxacin 61.9 342 16.1 81.4 12.9 85.6 9.3 88.9
Trimethoprim/sulfamethoxazole 64.7 353 27.8 72.2 29.9 70.1 5.6 94.4
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Tab. 6 Susceptibility of nonfermenting Gram-negative bacilli to
antimicrobial agents

P, aeruginosa  A.baumannii S. maltophilia

Antimicrobial agent ~ (7=488) (n=278) (n=51)

R/%  SI% R/%  S/% R/%  SI%
Amikacin 89 888 21 59.4
Tobramycin 13.1  86.7 59.4  39.6
Gentamicin 14 79.9 66.4 318
Piperacillin/tazobactam 8.6  91.4 49 45.6
Ceftazidime 19 75.8 58 333 70.8  20.8
Cefepime 11.7 824 644 318
Imipenem 17.5 799 313 527
Ciprofloxacin 17.5 753 67.6 313
Levofloxacin 142 787 19.4 53.6 26 947
Trimethoprim/ 527 473 132 869

sulfamethoxazole
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