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A Prediction Model for Adverse Events Induced by Insulin Degludec and Insulin Aspart in

the Treatment of Type 2 Diabetes Mellitus Patients
XIAN Shuwyong,CAO Haiyan
(Huisheng Biopharmaceutical Co. ,Ltd. ,Tonghua,Jilin,China 135000)
Abstract: Objective
(IDegAsp) biosimilar drugs,and to evaluate the predictive performance of the model. Methods The data of 182 patients with type 2

To establish a risk prediction model for adverse events induced by insulin degludec and insulin aspart

diabetes mellitus (T2DM) who were treated with IDegAsp biosimilar drugs during the phase I drug clinical trial were selected as
the training set,and the data of 183 patients who were treated with the original drug for T2DM were selected as the validation set.

LASSO regression analysis and multivariate Cox regression analysis were used to screen predictive variables, and a column chart
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model for predicting adverse events was constructed. The performance of the model was evaluated in terms of discrimination,
calibration, and clinical applicability. Results The seven independent influencing factors including glycohaemoglobin, maximum
amplitude of glycemic excursion,insulin type,number of combined drugs,high — density lipoprotein cholesterol,body mass index and
hyperlipidaemia were screened out as predictive variables to construct the dynamic nomogram for predicting adverse events. The
C - index (95%CI) of the training set and validation set were 0.728 (0.689,0.767) and 0.712 (0.669,0.755),respectively. The
calibration curves were all close to the ideal curve. One month,three months,and six months after the first drug administration, the
area enclosed by the receiver operating characteristic (ROC) curve and the coordinate axis (95%CI) [AUC (95%CI) | for
predicting adverse events in the training set and validation set were 0.831 (0.766,0.889),0.839 (0.783,0.895),0.790 (0.725,
0.856),0.760 (0.687,0.833),0.772 (0.707,0.841),and 0.713 (0.634,0.790) , respectively;the clinical decision curve analysis
(DCA) results showed that the prediction threshold probabilities of adverse events in the training set and validation set could
generate net benefits within the ranges of 0.30 - 0.62,0.50 - 1.00,0.70 - 1.00,and 0.25 - 0.57,0.53 - 1.00,and 0.72 -
1. 00, respectively. Conclusion The predictive performance of the constructed prediction model for adverse events can meet the
standard. The dynamic nomogram of this model can conveniently, intuitively, and accurately predict the risk of adverse events
induced by the IDegAsp in the treatment of T2DM, which is beneficial for medical staff to identify high - risk populations for

adverse events early and develop individualized clinical treatment strategies for the treatment and prevention of adverse events.

Key words:insulin degludec and insulin aspart;adverse events;predictive model; LASSO regression analysis; Cox regression analysis;

nomogram; calibration curve;decision curve analysis
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Fig. 1 Results of the LASSO regression analysis screening of predictive variables for adverse events induced by IDegAsp
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Fig.2 Forestplot of predictive variables for adverse events induced by IDegAsp based on the multiple Cox regression analysis
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Fig.3 A nomogram for predicting adverse events induced by IDegAsp in the treatment of T2DM patients
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Fig.4 A web version of the dynamic nomogram for predicting adverse events induced by IDegAsp in the treatment of in T2DM patients
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Fig. 6 Calibration curves for predicting adverse events induced by IdegAsp in the training set and validation set at one month,three

months,and three months after the first drug administration
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