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[Abstract] Objective To construct a grey prediction model based on bacterial drug resistance data of methicillin-
resistant Staphylococcus aureus (MRSA), carbapenem-resistant Pseudomonas aeruginosa (CRPA), carbapenem-
resistant Acinetobacter baumannii (CRAB), third-generation cephalosporin-resistant Escherichia coli (3GCR-E.
coli), and third-generation cephalosporin-resistant Klebsiella pneumoniae (3GCR-KP), analyze the trends in bacte-
rial drug resistance characteristics, and explore the application value of grey prediction model in the field of bacterial
drug resistance. Methods A grey prediction model GM(1,1) was constructed based on drug resistance rate data of
MRSA, CRPA, CRAB, 3GCR-E. coli, and 3GCR-KP from the national bacterial drug resistance surveillance re-
ports in 2014 — 2018. The precision of the model was assessed with posterior error ratio (C) and the small error
probability (P). The fitting effectiveness of the model was evaluated with relative error and grade ratio deviation.
The prediction effectiveness of the model was verified with the data from 2019 to 2020. Final prediction of drug re-
sistance rates from 2021 to 2023 was made based on the constructed model. Results The GM (1,1) model con-

structed in this study has good prediction effectiveness on drug resistance rates of MRSA, CRPA, CRAB, 3GCR-
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E. coli and 3GCR-KP. According to this model, resistance rates of the above bacteria were predicted to be reduced

t0 23.9%, 15.2%, 50.2%, 43.8%, and 26. 1% respectively by 2023. Conclusion The control measures taken

against bacterial drug resistance in China have achieved remarkable results. GM (1.1) model is effective in predic-

ting bacterial drug resistance rate and can be promoted for the application in the field of bacterial drug resistance

management.
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Table 3 Residual test results of GM (1,1) prediction models for drug resistance rates of five types of bacteria
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Table 4 Drug resistant rates and actual resistant rates of MDROs predicted with GM (1,1) prediction models( %)
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o Lhifa  BOME LhrE  WWE Lhra  WE Lhria  WE ShRfE

2014 36.0 36.0 25.6 25.6 57.0 57.0 59.7 59.7 36.9 36.9
2015 35.8 35.9 22.4 22.8 59.0 59.7 59. 0 58.8 36.5 36.2
2016 34.4 34.1 22.3 21.7 60. 0 58.4 56.6 56.7 34.5 34.8
2017 32.2 32.4 20.7 20. 6 56. 1 57.2 54.2 54.6 33.0 33.4
2018 30.9 30.8 19.3 19.6 56. 1 55.9 53.0 52.7 32.4 32.0
2019 30.2 29.3 19.1 18.6 56. 0 54.7 51.9 50.8 31.9 30.8
2020 29. 4 27.9 18.3 17.7 53.7 53.6 51.6 48.9 31.1 29.5
] J5 1 #1(2021) - 26.5 - 16.8 - 52.4 - 47.2 - 28.3
] 5 2 191(2022) - 25.2 - 16.0 - 51.3 - 45.5 - 27.2
6] J5 3 #1(2023) - 23.9 - 15.2 - 50.2 - 43.8 - 26. 1
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