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[Abstract]: Objective: To construct a population pharmacokinetics(PPK) model of sirolimus in Chinese renal transplantation pa-
tients, study the pharmacological characteristics of sirolimus, and provide theory support for personalized drug use. Methods: One
hundred and eleven renal transplantation patients, who were orally administrated with sirolimus after transplantation, were enrolled in
the study. Steady-state concentrations of sirolimus and related laboratory test results were retrospectively collected. Phoenix NLME was
used to perform a population pharmacokinetics model. Influence factors on pharmacokinetic parameter were analyzed. Performance of
final model was internally assessed by bootstrapping and visual predictive checking (VPC). Results:A one-compartment model with
first-order elimination pharmacokinetics provided the best fitting. In all fixed effects, hematocrit influenced the clearance of sirolimus,
alkaline phosphatase influenced volume of distribution. Typical value of CL/F was 10.8 L/h, typical value of V/F was 1011 L. Stability
and predictive performance were accepted by bootstrapping and VPC. Conclusion: A PPK model of sirolimus in Chinese renal trans-
plantation patients is successfully established in this study. Effects of weight, age, gender, drug dose, drug combination, liver and kid-
ney function on pharmacokinetic parameter were inspected. It is of great significance for clinical rational drug use of sirolimus.
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Table 1 Demographic data, biochemical and haematological indices of 111 patients

I H By B o o 25 Hh (S 8 (TR
() 39.34+10.51 39.00(17.00~64.00)
T TE (ke) 60.48+9.49 60.20(36.00~86.00)
TG 2 5 ] 45 25 7 1t (mg) 1.51£0.67 1.50(0.25~4.00)
TG 2 52 ] 1fil 2 & & (ng/mL) 4.59+1.84 4.21(0.57~12.77)
10 AILEF (mol/L) 135.98+67.66 119.20(51.90~517.30)
1L 7R 2 % (mmol/L) 10.19+7.44 8.31(3.05~51.39)
1M % (mmol/L) 5.66£1.19 5.35(3.01~10.46)
WA W FZ L WI(U/L) 23.19+14.47 19.30(5.30~80.10)
K& AR A B IU/L) 19.91+8.89 18.60(7.10~83.60)
FLIR i 2 i (U/L) 218.70+79.17 206.00(117.00~640.00)
H- 3 = B (mmol/L) 2.15+1.23 1.80(0.49~7.23)
S JIEL [ % (mmol/L) 5.12+1.08 5.16(2.37~8.65)
15 %% 4 I 45 RH [ B (mmol/L) 1.31+0.35 1.29(0.63~2.32)
{5 %% B I 25 F4 JIE [ 8 (mmol /1) 3.25+0.81 3.18(1.70~5.90)
B P s R Tl (U/L) 84.33+38.88 73.00(24.60~258.80)
= B I A SRt (U/L) 33.71+27.10 25.70(11.80~196.00)
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FLHE IR AT (wmol/L) 2.94+1.26 2.90(0.70~9.10)
(B8] 422 IR £T 2 (umol/L) 6.02+2.73 5.40(1.30~16.70)
18 (/L) 42.04+4.77 42.80(26.90~51.20)
PRI (wmol/L) 377.38+123.41 348.90(185.00~835.00)
ZL AN L %5 0.371x0.063 0.371(0.228~0.572)
ZLAN T4 (x10™/L) 4.19+0.84 4.08(2.42~7.53)
P14 T4 (x10°7L) 7.51+2.62 7.10(2.60~20.33)
/MR T 5(x10%71) 179.19+63.80 173.00(51.00~419.00)
1M 217 A (/L) 121.85+20.53 121.00(67.00~185.00)
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Table 3  Population pharmacokinetic parameter estimated
S S I AT Bootstrap 74 ¥ iiE
ZHUE 95%C1 ZHUH 95%C1
CLIF 11.26+0.53 10.80+0.41 9.98~11.62 10.79+0.43 9.97~11.67
VIF 1 045.77+271.60 1 011.55+128.00 760.40~1 262.70 1 001.41+145.33 691.80~1268.63
Ka 0.752 0.752 - 0.752 -
dCLdHCT - -0.63+0.12 -0.86~-0.40 -0.64+0.20 -1.01~-0.24
dVdALP - -1.35+0.23 -1.80~-0.91 -1.33+0.30 -1.85~-0.64
wV? 0.51 0.34 - 0.32 -
oCL? 0.12 0.10 - 0.097 -
o 1.360+0.09 1.370+0.09 1.20~1.53 1.370+0.09 1.20~1.55
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Figure 1 Goodness-of-fit graphs from final models
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Figure 2 Predictive visualization chart
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