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Monitoring of tacrolimus blood concentration monitoring and establishment of
multilayer perceptron prediction model in kidney transplant patients
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Abstract: Objective To explore the clinical value of multilayer perceptron (MLP) prediction model and tacrolimus (FK506) blood
concentration monitoring in kidney transplant patients. Methods Concentration monitoring data of FK506 from 185 kidney transplant
patients at People’s Hospital of Bozhou were collected from January 2023 to March 2025, and the efficacy and adverse reactions of
the monitoring results were analyzed. Using 198 concentration monitoring data from 78 kidney transplant patients with CYP3A5*3
genetic information, an MLP concentration prediction model was established. Results  In terms of clinical efficacy, the average
therapeutic drug concentration of high therapeutic window group (Cmin> 15 ng'mL™") was (18.82 £4.42) ng'mL"', (7.86 + 3.48) ng'mL"!
in the therapeutic window group (5 ng'mL™! < Cmin < 15 ng'mL"") and (2.85 + 2.16) ng'mL"! in the low therapeutic window group
(Cmin< 5 ng-mL™). The proportion of meeting the standards was 65.42%. In terms of security, the concentration range of the occurring
group was higher than that of the non occurring group. Multiple linear regression analysis showed that patient age, body weight, drug
dose administered, Cr and TBIL were the main correlated factors affecting FK506 plasma concentration. The MLP prediction model
has a loss function of 0.82, an absolute average error of 0.162 ng-mL™! between the predicted value and the measured values, and a
scatter plot correlation coefficient R? of 0.985. The model has achieved good prediction performance. Conclusion Blood

concentration monitoring has an impact on the clinical efficacy and Security of kidney transplant patients. The use of MLP model has
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high accuracy in predicting concentration, small error between predicted values and measured values, and ideal results which can assist

clinical FK506 individualized medication.

Key words: kidney transplant; tacrolimus; blood concentration; multilayer perceptron; individualized; prediction model
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Table 1 Single factor regression analysis of tacrolimus blood concentration
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Table 2 Results for multiple linear regression analysis of tacrolimus blood concentration
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Table 3 Characteristic parameter data of MLP prediction model
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