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Correlations between the consumption of antibiotics and the resistance of Gram-
negative bacteria in ICU

Zeng Zhe, Xu Lin-cheng, Li Lei-qing and Hu Yang-min
(Department of Pharmacy, Second Affiliated Hospital, Zhejiang University School of Medicine, Hangzhou 310009)

Abstract Objective To investigate the correlations between the consumption of antibiotics and resistance of
Gram-negative bacteria in ICU from 2013 to 2018, and to provide useful information for rational use of antimicrobial
agents. Methods The consumption of antimicrobial agents and the distribution and resistant rates of Gram-negative
bacilli from 2013 to 2018 in ICU were retrospectively analyzed, and the Pearson correlation analysis method was
used to analyze the relationship between them. Results In the past six years, the consumption of antimicrobial
agents has been increasing year by year in ICU. The usage of carbapenems and B-lactam/B-lactamase inhibitors
ranked the top two. The top three Gram-negative bacteria isolated from ICU wards were Acinetobacter baumannii,
Klebsiella pneumoniae, and Pseudomonas aeruginosa. In 2018, the isolation rates of carbapenems resistant strains of
the three bacteria reached 84.62%, 53.54% and 66.41% respectively. The correlation analysis showed that the use of
carbapenems and the resistant rates of Acinetobacter baumannii to tigecycline (r=0.871, P=0.024) and levofloxacin
(r=0.900, P=0.015) were positively correlated, and the resistance rates of Klebsiella pneumoniae to meropenem
(r=0.852, P=0.031), cefepime (r=0.817, P=0.047), and levofloxacin (»=0.857, P=0.029) were also positively
correlated. Conclusion There is a complex correlation between the use of broad-spectrum antibacterial drugs and the
drug resistance of Gram-negative bacteria, and thus the clinical application of antimicrobial agents should be strictly
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and rationally controlled to slow down the development of bacterial resistance.
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Fig. 1 The usage of antibiotics against Gram-negative bacteria
in ICU from 2013 to 2018
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Fig. 2
carbapenems resistant Gram-negative bacilli in ICU
from 2013 to 2018
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