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A 25 R R E AR Hem B & R A JPKD B TRM 22 36 e 25 0K, K)ﬂjﬂii';@ Pearson 2% & 4 #7 4= Bland — Altman %4304 48 R
# A8 K e —BOM  RIA AR E R £ (WRES)# 4 JPKD 2k eg FAM 46 /) EER 268 Bl AR B EF R EF iR EXHFE A
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2R, WA G REG T EREAFR o RE AARRAESE S F 4 5B  Pearson W E F 5 # = Bland -
Altman 3% % R 27,66 KA & & JPKD RN FRI0F f 2500 5 5 FRRE LA AR KM (r=0.53,P <0.01),64 4] £ (96. 97%) ¥ £ —
FERFEE A (- 120.16,134.81) ,WRES < 30% #974 38 41k (57. 58%) .4 #> JIUBF | A £ 08 8L 4545 B 2 JKPD 414 T M) 2R 36, % .
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Application of JPKD Software in Predicting Cyclosporine Blood Concentration in Renal

Transplant Patients
SHI Yaling ,WANG Hui,LIAN Jiangping,LI Zhuo,ZHANG Peng
(Shaanxi Provincial People’s Hospital ,Xi'an ,Shaanxi,China 710068 )

Abstract: Objective To investigate the predictive ability of Java PK® for Desktop (JPKD software) for cyclosporine blood
concentration in renal transplant patients,and to analyze the causes of the deviation. Methods A total of 202 inpatients who took
cyclosporine orally and monitored blood concentration during four months after kidney transplantation from January 2020 to
December 2021 were collected, and 268 cases of cyclosporine blood concentration were monitored. The patients were divided into
three groups according to whether the cyclosporine blood concentration reached the standard (80.0 — 250.0 ng/ mL). Univariate
analysis and multivariate analysis were used to analyzed the influencing factors of unqualified cyclosporine blood concentration.
JPKD software was used to predict the theoretical concentrations. The correlation and consistency of the analysis results were tested
by the scatter plot, Pearson bivariate analysis,and Bland — Altman method. The predictive ability of JPKD software was evaluated by
weighted residual (WRES). Results The standard — reaching rate of cyclosporine blood concentration in 268 renal transplant patients
was 38.06% (102/ 268) , and the cyclosporine blood concentration was repeatedly measured in 66 cases. The results of the
univariate analysis showed that age, duration of medication,red blood cell count, hemoglobin, alanine aminotransferase, total bilirubin,
blood urea nitrogen, creatinine, retinol — binding protein and cysteine protease inhibitor C were the factors affecting the unqualified
cyclosporine blood concentration. The results of the multivariate analysis showed that the main factors affecting the cyclosporine
blood concentration were age,hemoglobin,alanine aminotransferase and total bilirubin. The results of the scatter plot, Pearson bivariate
analysis and Bland — Altman method showed that the predicted JPKD concentration was correlated with the measured concentration
in 66 cases (r = 0.53,P < 0.01),with 64 cases (96.97%) of them within the consistency limit (= 120.16,134.81). There were
38 cases (57.58%) with WRES < 30%. Age, creatinine, and alanine aminotransferase were the factors affecting the accuracy of
software prediction. Conclusion Cyclosporine blood concentration is affected by multiple factors such as age, hemoglobin, alanine
aminotransferase ,and total bilirubin. JPKD software has a partial predictive ability for cyclosporine blood concentration.
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Tab.1 Distribution of cyclosporine blood concentration in 202
patients (7 =268)

o 25 3K % (ng / mL) X+s(ng/mL)  #lk  #HRK(%)
<80.0 76.81 +18.93 51 19.03
80.0~250.0 147.05 £+ 26. 85 102 38. 06
>250.0 308.98 +95. 33 115 42.91
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Tab.2 Results of the univariate analysis of factors affecting the cyclosporine blood concentration (%)

YR £ o 25 3% & (ng / mL) YmEE A 25 3% % (ng / mL) Pl
<80.0 80.0~250.0 >250.0 <80.0 80.0~250.0 >250.0
R AH() <10 40.9 36.4 22.7 0. 068 > 175 0 0 0
> 10 14.4 39.6 46.0 PLT( x 10°/L) <125 19.0 39.0 42.0 0.197
DER it 19.6 43.0 37.4 0,455 > 125 33.3 36. 1 30.6
% 22.8 32.4 44.8 ALT(U/L) <9 17.5 17.5 65.0
F#(F) <65 20.2 36.6 B2 o0 9~50 23.4 4.6 3.0 0.015
> 65 28.0 60.0 12.0 > 50 16.3 53.5 30.2
HE(kg) <60 20.7 37.8 41.5 0,962 AST(U /L) <15 31.8 34.1 34.1
> 60 21.0 39.5 39.5 15~40 17.0 44.2 38.8  0.607
BAl%(mg) <200 22.2 34.6 43.2 0,089 > 40 21.0 39.5 39.5
>200 18.9 45.3 35.8 TBiL(wmol /L) <23 26. 1 43.6 30.3 0. 001
A#%EK) <10 23.8 29.3 46.9 0,025 >23 2.2 32.6 65.2
> 10 16.7 52.8 30.5 ALB(g/L) <40 18.6 37.8 43.6 0.069
R GE A b 8.8 28.0 63.2 0.473 > 40 30.8 56.4 12.8
F A B & 25.0 42.5 32.5 UREA (mmol / L) <2.86 11.1 29.6 59.3
WBC <3.5 19.6 39.9 40.5 2.86~8.20 25.3 43.4 31.3  0.010
(x10°/L) 3.5~9.5 26.2 39.3 34.5 0.053 >8.20 11.1 33.3 55.6
>9.5 6.7 20.0 73.3 Cr(pmol / 1) <53 20. 4 46.6 33.0 0.003
Neut% <0.40 27.1 46.9 26.0 >53 22.1 34.4 43.5
0.40~0.75 20.5 41.0 38.5 0.074 |RBP(mg/L) <25 9.5 52.4 38.1
>0.75 12.1 24.2 63.7 25~70 26.4 37.8 35.8  0.002
RBC <4.3 20.0 38.9 41.1 >70 12. 1 30.3 57.6
(x10?/L) 4.3~5.8 66.7 33.3 0 0.013 | Cys-C(mg/L) <0.59 45.5 36.3 18.2
>5.8 0 0 100. 0 0.59~1.03 18.2 41.6 40.2  0.045
Hh(g/L) <130 18.7 38.3 43.0 >1.03  22.8 36.0 41.2
130~175 56.2 43.8 0 <0.0001
®3 TAEMNHREZMEEARZFRER 22/ me- L7
Tab.3 Results of the multivariate analysis of factors affecting 200 A ”
the cyclosporine blood concentration 196D = 134.81
YHEE df Was PIL|%@BEE & Was Pl 100 TS A
o 1 3.579 0.030| TBiL 1 6.179 0.004 & Y :“ co ° MEAN = 7. 33
MBEK 1 3.876 0.051| UREA 1  1.602 0.205 0 ©% o o T o
RBC 1 4.430 0.073| Cr 1 12.772 0.081 Tee & %% °
Hb 1 7.461 0.007| RBP 1  0.317 0.729 R R SR 120.16
ALT 1 3.524 0.032| CysC 1 2.685 0.071 ~ 200 L, . i i i — ¥y /gl
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Fig.1 Scatter plot of the predicted and measured cyclosporine
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WRES > 30% (28 5] X ) Fil WRES < 30% (38 i1 ) , %t 1]
AE 52 W) 500 445 53 040 9 7 52 W) DR 3R EA 7 B0 PH 3R 20 A o o
FATHLAEWE  Cr ALT J2 JPKD B IR M 52 0 1) 52
M (P <0.05).

F4 JPKDERGAEBEZMARRIMER (X £5)
Tab.4 Results of the univariate analysis of factors affecting the

accuracy of JPKD software (X +s)

E G WRES = 30% WRES < 30% P{A
FH (%) 62.3+£17.3 57.6 £20.4 0.027
Cr(pmol /L) 116.8 £ 68.7 80.3+107.5 0. 002
ALT(U/L) 82.6+120.9 43.1+50. 1 0.039
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(190.5 £ 92. 1)ng / mLo AR 3 88 2R, B0 i I {8

5 SEIE T EAROC A 4GE , JPKD B 1 30 7+ 25
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