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Limited Sampling Strategy for the Estimation of Mycophenolate Sodium Area Under

Concentration-Time Curve and Pharmacokinetic Study
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ABSTRACT Objective To establish a model for estimating area under the concentration -time curve ( AUC) of
mycophenolic acid (MPA) by a limited sampling strategy. Methods Sixteen renal allograft recipients were treated with enteric
coated mycophenolate sodium ( EC-MPS) twice a day respectively.The blood samples were collected on postoperative days 4 and
7 before and 0.5,1,1.5,2,3,4,6,8,10,12 h after EC-MPS oral administration. Ulira performance liquid chromatography-UV
(UPLC-UV) method was employed to determine the plasma concentration of MPA.Pharmacokinetic parameters of MPA were
calculated by DAS 2.0 software. Areas under curve over the period of 0 to 12 h (AUC,,,,) were calculated by using linear
trapezoidal rule.The limited sampling model and relevant parameters were established by multivariate linear stepwise regression
analysis with SPSS 17.0. Results The main pharmacokinetic parameters on postoperative days 4 and 7 were as follows: t,,
were (6.93+6.51) and (8.18+5.06) h (P>0.05); C,, were (10.10£6.44) and (17.26+11.67) mg - L' (P<0.05) ; AUC,,,,
were (32.47+15.53) and (41.88+18.30) mg + h - L' (P<0.05).Some patients” concentration-time curves were bimodal.The
second peak appeared at 4~12 h after treatment and the peak obviously decreased compared with the first one.No single plasma
concentration can accurately predict AUC ,,.After analyzing the correlation between multiple plasma concentrations of MPA and
AUC, ,, by the multivariate linear stepwise regression analysis method, we selected the 0,4,1.5,8 h plasma concentrations of
MPA to estimate AUC,,,,.The computational formula was AUC,,,, =6.207+C,%x6.881+C,x2.388+C, ;X0.541+C,x4.252 (1’ =
0.888).The predicted value has a good correlation with the measured value (r*=0.918) and the relative prediction error was in
the acceptable range. Conclusion The multivariate regression model of four points sampling method is a better predictor of
MPA- AUC, , ,.This simple method will be conducive to the further application and popularization in clinic,improve the rational
use of mycophenolate sodium,and realize the purpose of curative effect and adverse reaction prediction.

KEY WORDS Mycophenolate sodium; Mycophenolic acid; Pharmacokinetics; Limited sampling strategy; Area under

concentration-time curve



- 1178 -

Herald of Medicine Vol. 35 No. 11 November 2016

7 % W 44 1 % - ( mycophenolate sodium enteric-
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Tab.1 Main pharmacokinetic parameters of MPA on the postoperative day 4 and day 7 xts,n=16
it ty» [ Cr/ CL/F AUC,, ./ MRT, , ./
h (mg- L") (L-h™) (mg-h-L™) h
ARIF5H 4 K 6.93+6.51 2.72+1.66 10.10+6.44 24.91+£22.73 32.47+15.53 4.81£1.20
VU NEENN 8.18+5.06 2.25+2.44 17.26+11.67 15.01+8.84 41.88+18.30 4.09+1.09
t 0.804 0.771 3.024 2.037 2.482 2.528
P 0.434 0.453 0.009 0.06 0.025 0.023




Herald of Medicine Vol. 35 No. 11 November 2016

—— KRJ54d
- KJ57d

C/(mg-L™

0
FI 7 4 6 8 10 12

s t/h

1 RIEE 4XME 7 X MPA FEiz25-FH Lk (X+s,n=
16)

Fig.1
postoperative day 4 and day 7(x+s,n=16)

Mean concentration-time curve of MPA on the
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Tab.2 Correlation analysis of the estimated and factual

measured MPA-AUC, ,,, by regression model

ﬂ%ﬁlﬁ A 2 MRPE/ %\RPF/>15%
lil/h % HIBIE(%)
0 Y=16.732+C,x12.449 0.699 1440 18(56.25)
0.5 Y=32.247+C, x1.070 0202 3104  22(68.75)
1 Y=31.422+C,x1.042 0.155 3090 22(68.75)
1.5 Y=28.228+C, ;x1.061 0.210 28.08 25(78.13)
2 ¥=29.789+(C,x1.049 0.234  28.89  23(71.88)
3 Y=21.984+C,x3.718 0.383 2235 22(68.75)
4 Y=16.241+C,x6.462 0471  16.44  24(75.0)
6 ¥=25.968+C (x4.903 0.165 31.56  24(75.0)
8 Y=18.732+(x10.637 0.553  18.54  20(62.5)
10 Y=24.446+C ,x7.472 0.410  22.73  20(62.5)
12 ¥=22.276+C ,x8.225 0.474  21.05 20(62.5)
0,4 ¥=9.521+Cx9.818+C,%3.559 0.811  7.76  10(31.25)
0,4,1.5 Y=7.523+Cx9.007+C,x3.432+ 0843 58  8(25.0)
€, x0.444
0,4,15,8 Y=6.207+C(x6.881+C,x2.388+ 0.888  4.78 4(12.50)
€, X0.541+Cx4.252
0,4,1.5,8,2 Y=5244+C(x5.240+C,x1.452+  0.940  3.53 3(9.38)
C, $x0.468+Cx6.100+C,x
0.582
0,4,15,8,2, Y=4.5174C,x3.5234C,x1.925+  0.960  2.56 3(9.38)
0.5 C, §X0.485+Cyx5.741+C,x
0.654+C, x0.431
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eAUC,,,,) and factual measurement of AUC,,,,(fAUC,,,,)
by four point method (n=32)
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