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Evaluation of the Accuracy and Analysis of the Influencing Factors of Individualized Dosage Auxiliary
System JPKD in Prediction of Tacrolimus Blood Concentration in Patients After Renal Transplantation

CHEN Chen, ZHOU Qiang, ZHANG Yanjie, ZOU Bingjie, HUANG Xiaohui®, RUI Jianzhong, ZHOU Guohua
(Department of Clinical Pharmacy, Jinling Hospital, Nanjing University School of Medicine, Nanjing 210002, China)

ABSTRACT: OBJECTIVE To investigate the accuracy of Java PK® for Desktop(JPKD) in predicting the blood concentrations
of tacrolimus in patients after renal transplantation and to analyze the factors affecting the accuracy of the prediction.
METHODS A retrospective analysis method was used. Data of patients using tacrolimus to anti-rejection therapy after renal
transplantation from September 2019 to January 2020 in Jinling Hospital, Nanjing University School of Medicine were collected.
The absolute weight deviation and relative prediction error between the measured concentration and the predicted concentration
were calculated by using JPKD to predict tacrolimus dose-adjusted plasma grain concentration, and the prediction ability of
JPKD was evaluated. The univariate and multivariate Logistic regression analysis were used to screen the influence factors of
JPKD prediction accuracy. RESULTS A total of 101 patients’ blood concentration data were collected from 31 patients. The
average predicted concentration of tacrolimus was (6.91£2.65)ug-L™' (2.39-15.18 ng-L!), and the average measured
concentration was (8.99£4.13)ug-L™! (2.70-22.00 pg-L"), with an average absolute weight deviation of 28.46% and an average
relative prediction error of —15.87%. The absolute weight deviation of prediction results <30% accounts for 57.14%. Univariate
Logistics regression analysis showed that gender, height, hematocrit, CYP345 genotype, and the combined use of posaconazole
were associated with inaccurate prediction results. Multivariate Logistics regression analysis showed that the CYP345 genotype
and the combined use of posaconazole were the main risk factors for inaccurate prediction. CONCLUSION JPKD system has
a certain predictive ability for blood concentration of tacrolimus. In clinical application, it is necessary to combine JPKD system
with the CYP3A45 genotype and the combined medication to develop an individualized drug therapy plan.

KEYWORDS: tacrolimus; individual drug therapy; JPKD; blood concentration; prediction
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Tab. 1 Basic characteristics of patients

sl Xts M o Ou
ARk Y 39.82+12.63 43.00  30.00 50.00
B f/em 167.1348.59 168.00  162.00  173.00
TR /kg 62.82+10.38 6240  56.90 68.50
BMI/kg-m2 22.43+3.08 2200 19385 24.25
SCr/pmol-L! 238.01£204.17  176.80  111.65  278.05
ALB/g-L"! 38.88+4.60 40.00  34.80 41.75
AST/U-L"! 17.88+8.18 16.00  13.00 21.00
ALT/U-L"! 21.64+18.21 17.00  11.00 24.00
HCT/L-L! 0.299+0.064 0281 0252 0.339

TE: BMI-ABURE S SCr—MALEF; ALB-I18E 115 AST-A AR
fit; ALT-# 462N HCT-ZL40E LA .

Note: BMI-body mass index; SCr—serum creatinine; ALB-albumin;
AST-aspartate ALT-alanine
HCT-hematocrit.
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Tab. 2 Univariate and multivariate analysis affecting the accuracy of JPKD prediction

PSS TR HER 2H (n=40) O AR 2H (n=30) HHZE ST P (E FIFIB
R 4 95% -5 X [H] P
P/ T 31 16 0.034 1.247 0.243~6.402 0.791
AL/ % 41.5 43(26, 48) 0.785 - - -
M kg 63.51+10.65 61.74+10.86 0.497 - - -
Bi/em 170.00(162.75, 175.00) 165.00(162.00, 169.00) 0.009 1.014 0.926~1.110 0.766
BMI/kg-m™ 21.10(19.70, 24.30) 22.10(20.28, 24.50) 0.396 - - -
SCr/umol-L-! 171.50(109.53, 291.30) 179.10(134.68, 290.60) 0.643 - - -
ALB/g-L! 39.51+4.37 38.29+4.73 0.271 - - -
AST/U-L"! 16.00(13.00, 21.75) 16.00(14.00, 22.00) 0.528 - - -
ALT/U-L"! 16.50(10.25, 26.75) 18.00(9.00, 23.00) 0.817 - - -
HCT/L-L! 0.306(0.252, 0.343) 0.265(0.240, 0.291) 0.024 0.001 0.000~1.471 0.322
H 54 /mg 3.00(2.00, 4.00) 2.00(2.00, 4.00) 0.559 - - -
F R 25 K BUd 5.00(3.00, 6.75) 3.50(2.00, 5.00) 0.094 0.895 0.787~1.019 0.093
R 5 T 25 KA d 4.00(2.00, 5.00) 3.00(2.00, 5.00) 0.166 0.965 0.846~1.101 0.597
CYP3A5/) - - 0.004 - - 0.023
*1/%] 2 0 - 0.000 - -
*1/%3 16 5 - 0.353 0.038~3.306 -
*3/%3 14 23 - 2.554 0.379~17.184 -
£ It 2
FFR I 4 2 0.625 - - -
IR 3 1 0.461 3 - -
TP FEms 19 23 0.014 4300 1.103~16.755 0.036
B CYP3AS Ry x1/+1 8, KA 3 198
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