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Construction and verification of the prediction model of blood concentration
overrun of cyclosporine by nomogram
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Abstract: Objective To construct and verify the prediction model of the blood concentration of cyclosporine exceeding the limit,
screen the high-risk groups of the blood concentration exceeding the limit, and improve the safety of the treatment of cyclosporine.
Methods The clinical data of 207 inpatients who took cyclosporine and received blood concentration monitoring in Xi’an
International Medical Center Hospital from October 2019 to October 2022 were retrospectively analyzed. The influencing factors of
excessive blood concentration of cyclosporine were analyzed by using Logistic regression equation, and the prediction model was built
and evaluated. Results Daily dose and the combination of azole antifungal drugs were the independent factors influencing the blood
concentration of cyclosporine below the lower limit of normal value. Daily dose, renal insufficiency, combination of danazol,
glucocorticoid, and azole antifungal drugs were independent factors influencing the concentration of cyclosporine beyond the upper
limit of normal value. Based on the five selected independent factors affecting the concentration of cyclosporine exceeding the upper
limit of normal value, a column-line prediction model for the concentration of cyclosporine exceeding the upper limit of normal value
was established. The C-index of the model was 0.841, indicating that the column-line model had a good degree of differentiation. After
verifying the model, it was found that the predicted value was basically consistent with the observed value. The results show that the
prediction model has good consistency. Conclusion The prediction model built in this study has good differentiation and consistency,
and has high clinical application value, which can identify high-risk groups prone to excessive blood concentration of cyclosporine,
carry out purposeful blood concentration monitoring, and improve the safety of drug treatment.
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Table 1 Single factor analysis of cyclosporine plasma concentration
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Table 2 Influencing factors of blood concentration of
cyclosporine below the lower limit of normal value
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Fig. 1 A nomograph prediction model of cyclosporine plasma concentration exceeding the upper limit of normal value
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Fig. 2 Validation of the nomogram prediction model of
cyclosporine plasma concentration exceeding the
upper limit of normal value
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Fig. 3 Validation of ROC curve of the nomogram prediction
model of cyclosporine plasma concentration exceeding
the upper limit of normal value
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