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Construction of a risk prediction model for bloodstream infection induced by carbapenem-resistant
Klebsiella pneumoniae

YU Xiaojie, YANG Wenming, SONG Pingping, WEI Ying, WANG Na (Dept. of Pharmacy, First Hospital of
Qinhuangdao, Hebei Qinhuangdao 066000, China)

ABSTRACT OBJECTIVE To construct a risk prediction model for bloodstream infection (BSI) induced by carbapenem-resistant
Klebsiella pneumoniae (CRKP). METHODS Retrospective analysis was conducted for clinical data from 253 patients with BSI
induced by K. pneumoniae in the First Hospital of Qinhuangdao from January 2019 to June 2022. Patients admitted from January
2019 to December 2021 were selected as the model group (n=223), and patients admitted from January 2022 to June 2022 were
selected as the validation group (7=30). The model group was divided into the CRKP subgroup (n=56) and the carbapenem-
sensitive K. pneumoniae (CSKP) subgroup (n=167) based on whether CRKP was detected or not. The univariate and multivariate
Logistic analyses were performed on basic information such as gender, age and comorbid underlying diseases in two subgroups of
patients; independent risk factors were screened for CRKP-induced BSI, and a risk prediction model was constructed. The
established model was verified with patients in the validation group as the target. RESULTS Admissioning to intensive care unit
(ICU), use of immunosuppressants, empirical use of carbapenems and empirical use of antibiotics against Gram-positive coccus
were independent risk factors of CRKP-induced BSI (ORs were 3.749, 3.074, 2.909, 9.419, 95%CIs were 1.639-8.572, 1.292-
7.312, 1.180-7.717, 2.877-30.840, P<<0.05). Based on this, a risk prediction model was established with a P value of 0.365. The
AUC of the receiver operating characteristic (ROC) curve of the model was 0.848 [95%CI (0.779, 0.916), P<<0.001], and the
critical score was 6.5. In the validation group, the overall accuracy of the prediction under the model was 86.67%, and the AUC of
ROC curve was 0.926 [95%CI (0.809, 1.000], P<<0.001]. CONCLUSIONS Admission to ICU, use of immunosuppressants,
empirical use of carbapenems and empirical use of antibiotics against Gram-positive coccus are independent risk factors of CRKP-
induced BSI. The CRKP-induced BSI risk prediction model based on the above factors has good prediction accuracy.
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