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Establishment of Antibiotics Use Rationality Evaluation Model in Patients Underwent Type I Incision
Surgery by Means of Machine Learning Method
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ABSTRACT OBJECTIVE: To establish antibiotics use rationality evaluation model in type I incision surgery patients, and to
provide reference for prescription review of clinical pharmacists. METHODS: Totally 432 inpatients underwent type [ surgical
incision in a hospital from Jan. Ist- Dec. 31st, 2017 were selected as the research objects. The information of diagnosis and
treatment including age, nosocomial infection, the number of kinds of antibiotics used were extracted. Based on the results of
clinical pharmacists’ comments on the antibiotics use rationality in patients’ prevention and treatment, non-conditional Logistic
regression and support vector machine (SVM) in machine learning method were used to convert clinical pharmacists’ comments

into objective index that can be recognized by the machine learning model, using categories of antibiotics (preventive or therapeutic

use) as dependent variables and the patient’ s diagnosis and

z:% ﬁ% C%S % treatment information as independent variables. Classification
ERFENBRAELFELS s FAEIN, Lo W5 - IR RS B2 B2 i . E-mail .
N —— zhuliqiang9923@sina.com.cn
A W EXFHIREL 2 v s SN o 1 petss .
%:02;_‘ 678“9373:2[ ﬁﬁ_ ot # A W ARG . BRI A 2GR . B-mail:
) ) 865401552@qq.com

- 1260 - China Pharmacy 2019 Vol. 30 No. 9 EZ 2019458 30 4555 9



and identification model was established for antibiotics use rationality in type 1 incision surgery patients. Using sensitivity,
specificity and Youden index as indexes, established mode was validated on the other 61 samples of type I incision surgery
patients. The rationality of antibiotics prescriptions in type I incision surgery patients before (by manual review, Jan.-Dec. 2017)
and after (Jan.-Oct. 2018) using the model were collected, and the effects of the model were evaluated. RESULTS: The
75.00% and 40.63% |,
respectively. Main parameters of the model established by SVM included gamma 0.01, cost 10, sensitivity 92.19% ,
87.50% ,
used to validate established mode, and sensitivity, specificity and Youden index were 100% , 88.57% and 88.57% , respectively.

sensitivity, specificity and Youden index of non-conditional Logistic regression model were 65.63% ,
specificity
Youden index 79.69% . The model established by SVM was better than non-conditional Logistic regression. SVM was

Compared with before using the model, the evaluation ratio increased from 69.44% to 100% , the rate of prophylactic use of
antibiotics decreased from 23.84% to 16.43% , the rate of rational drug type selection increased from 37.86% to 54.39% , and
treatment course shortened from 5.01 days to 3.26 days after using the model. CONCLUSIONS: Established antibiotics use
rationality evaluation model in type I incision surgery patients by SVM in machine learning method fully covers all the patients,
promotes rational use of antibiotics in type I incision surgery patients, and provides a new idea for pharmacist prescription comment.

KEYWORDS Machine learning method; Non-conditional Logistic regression; Support vector machine; Evaluation model; Type

I incision surgery patients; Antibiotics; Prescription evaluation; Rational drug use
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