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[ Abstract] Objective To evaluate the predictive ability and influencing factors of individualized drug
administration adjuvant decision-making system Java PK® for Desktop (JPKD) for tacrolimus blood concentration in
kidney transplant recipients. Methods The monitoring data of tacrolimus blood concentration from 149 recipients early
after kidney transplantation were collected. The trough blood concentration of tacrolimus was predicted by JPKD. The
absolute weighted deviation and relative prediction deviation between the actual and predicted concentration were
calculated. The influencing factors of the absolute weighted deviation were analyzed by univariate and multivariate logistic
regression analyses, and the predictive values of these influencing factors on the accuracy of software prediction were

assessed by delineating the receiver operating characteristic (ROC) curve. Results Two hundred and sixty-six samples of
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tacrolimus blood concentration data were collected from 149 patients. The measured blood concentration of tacrolimus
was (6.5£3.0) ng/mL (1.1-16.6 ng/mL), and the predicted value calculated by JPKD was (5.6+£2.5) ng/mL (1.4-14.4
ng/mL). The absolute weighted deviation of the calculated data was 28.38%, and the relative prediction deviation was
—13.55%. Univariate analysis showed that gender, albumin, changes in hematocrit, cytochrome P450 (CYP)3A5*3
genotype and C3435T genotype were associated with the inaccurate prediction results. Multivariate logistic regression
analysis found that CYP3A5*3 genotype of AA and the changes in hematocrit were the independent risk factors affecting
the accuracy of tacrolimus blood concentration predicted by JPKD. ROC curve analysis showed that when the changes in
hematocrit exceeded 2.25%, the risk of inaccurate software prediction was increased. Conclusions JPKD possesses
certain accuracy in predicting the blood concentration of tacrolimus in kidney transplant recipients, which may improve the

qualified rate of tacrolimus blood concentration. Nevertheless, CYP3A5*3 genotype and the changes of hematocrit may

affect the accuracy of predictions.

[ Key words ] Kidney transplantation; Tacrolimus; Blood concentration; Population pharmacokinetics; Java PK®

for Desktop; Therapeutic drug monitoring; Cytochrome P450; Hematocrit
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Table 1 Univariate analysis of factors affecting the accuracy of tacrolimus blood concentration predicted by JPKD

izt MR (n=167) T HERLL (n=99 ) SN Pl
Ml (%) ] 1.852 0.174
5 97 (58) 49 (49)
i 70 (42) 50 (51)
AEIRIM (Pys,Pys) o %] 34 (30, 41) 33 (27, 41) -1.024 0.306
B (T+s, cm) 165+8 164+7 0.789 0.431
KFERIM (P,,Pys) , kgl 56 (51, 63) 55 (50, 60) -1.276 0.202
R AEE(M (P, Py ) , kg/m?] 20 (19, 22) 20 (19, 22) —0.553 0.580
HEEHI 0 (%) ] 0.679 0.410
JREZN 24 (14) 18 (18)
FImE A 143 (86) 81 (82)
BAARSGIHI[M (Pys,Prs) , d] 9(7, 12) 8 (7, 12) -0.095 0.924
WRRFERM (P,s,P,s) , TU/L] 15 (9, 25) 13 (9, 24) —0.684 0.494
REAMFEAMM (P,s,Py) , TU/L] 13 (11, 18) 13 (10, 17) -0.919 0.358
BMEBERREGEM (Pys,Pss) . TU/L] 61 (50, 79) 62 (48, 79) —0.341 0.733
4L ZE[M (P,,P,s) , umol/L] 9(7, 11) 9 (7, 11) -0.655 0.512
HEMAM (Py,P,s) , g/L] 33 (31, 37) 34 (32, 37) —1.491 0.136
I A2 [M (PyPys) o g/L] 27(13, 52) 24 (1.1, 45) —0.458 0.647
137 WUEF[M ( Pys,P,s) , pmol/L] 89 (73, 120) 89 (66, 112) -1.178 0.239
FIAII[M (Py,P,s) , x10°/L] 9(7, 12) 9(7, 11) —0.024 0.981
AHMILEEE (x£s) 0.260.06 0.2620.06 -0.507 0.612
MMM (Py,Pys) , %] 1.4 (0.7, 2.3) 2.1 (1.0, 34) -3.177 0.001
M/ (X+s, x10%L) 212+74 213455 —0.198 0.844
CYP3A5*3H KR[N (%) ] 4.928 0.085
GG 73 (44) 43 (44)
AG 77 (46) 53 (54)
AA 17 (10) 3(3)
G267TT/AR A0 (%) ] 1.825 0.873
GG 25 (15) 18 (18)
AA 5(3) 4(4)
TT 31 (19) 13 (13)
AT 23 (14) 13 (13)
GA 26 (16) 17 (17)
GT 57 (34) 34 (34)
C3435THF R[N (%) ] 4.101 0.129
CC 61 (37) 35(35)
CT 73 (44) 53 (54)
TT 33 (20) 11 (11)
C1236TH:F R[N (%) ] 0.898 0.638
CC 19 (11) 14 (14)
CT 82 (49) 51 (52)
TT 66 (40) 34 (34)
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Table 2 Multivariate analysis of factors affecting the accuracy of tacrolimus blood concentration predicted by JPKD

LD FEAE L 95% ] {5 X [i] Pl
P51 0.627 0.369~1.064 0.084
AN 2R AL 1.224 1.071~1.400 0.003
HEH 1.031 0.969~1.097 0.340
CYP3A5*3 GG 1.000 0.093
CYP3A5*3 AA 0.251 0.066~0.957 0.043
CYP3A5*3 AG 1.099 0.638~1.891 0.734
C3435T CC 1.000 0.149
C3435T CT 1.326 0.749~2.346 0.333
C3435TTT 0.599 0.259~1.388 0.232
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03 7 5 55 ARG BR P S LTS S5 4, A/
B S ML S3A HORZ N 20 = 1, FUveE 520 e e
§ s WML, H AT 7L 55 5 i PPK BT 5 #KE

4l / CTAN LA AR TSN TPKD o4 1 240 L 25 44

A AR ARG RE,  LT A0 L 25 R AL >2.25%

021 ) . JPKD P 510 M 50 5 70 e A o ) XL 34

N/ - o B, CEEF AR, T

0.2 0.4 0.6 0.8 1.0
1
E1 Atk FTHIFEME JPKD SREGHiNftt T E R M2y
REERER ROC HZk
Figure1 ROC curve of hematocrit value change to

evaluate the accuracy of JPKD software in predicting

tacrolimus blood concentration
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