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Abstract

AIM: To investigate the pharmacokinetics of
enteric-coated mycophenolate sodium (EC-MPS)
in liver transplant recipients early after trans-
plantation.

METHODS: Twenty-five liver transplant recipi-
ent received tacrolimus and EC-MPS (720 mg,
twice daily). Mycophenolic acid (MPA) concen-
trations were measured by high performance
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liquid chromalography (HPLC) before dosing (Cy1,)
and at 0.5 h (Cy5,), 1 h (Cy), 1.5h (Cys1), 20 (Cy),
4h (Cy), 6h(Cqyp), 8h (Cgyp), 10 h (Cypy), and 12 h
(Ciap) after dosing between days 7 and 21 post-
operatively. Meanwhile, trough concentration
(Cy) of FK506, hepatic and renal function and
blood cell counts were also measured. The Win-
Nonlin software was used to calculate the area of
concentration-time under the curve (AUC).

RESULTS: The average MPA-AUC,,,, was
40.36 (ugeh)/mL *17.20 (uge*h)/mL. The Cmax
was 17.037 mg/L + 7.632 mg/L, and the Tmax
was 3.06 h + 1.50 h. Individual concentrations
of MPA-C,,-C,,;, were not significantly related
with MPA-AUC, ;,,, (r2 < 0.75). FK506-C,,, serum
albumin level and Cr-CL were not significantly
correlated with MPA-AUC,,,,, (all P > 0.05).

CONCLUSION: The variability of MPA-AUC,,,
is significant in liver transplant recipients early
after transplantation. Single time-point MPA
concentration can not reflect MPA-AUC,,,,, ef-
fectively. MPA-AUC, ., is less influenced by
FK506 concentration, serum albumin and creati-
nine clearance.

© 2013 Baishideng Publishing Group Co., Limited. All
rights reserved.
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& Tacrolimus(FK506)##EC-MPS#% J7. EC-
MPS 2 R & #4720 mg, 2:k/d. KE7. 21d
SRR A ARG G, 1.5, 2, 2.5, 3,

4. 6. 8F=12 hIsh A fn, K & kAl €3k
% (high performance liquid chromalography,
HPLC)M & o 5 % % B 8 (mycophenolic
acid, MPA)# . WinNonlin#k #3 L MPA
#hat h £ T @ (area of concentration-time
under the curve, AUC). F] Bl 2 FK5068- &
JE(FK506-Cy ) BAT B2 #8Fo o 2w LT 28

R 5435 %%, MPA-AUC, ,, 34
40.36 (ng * hymL=+17.20 (ug * hymL, C,.. A
16.66 ug/mL=+9.73 ug/mL, T, #3.14 h+1.78 h.
MPA-C,,, -C,, . 5MPA-AU, ., #I 8 Z R T 3%
(*<0.75). MPA-AUC, ,, , 55 FK506-C, . f2i% @
& KT BUEF R 2248 K H(P>0.05).

it FHHE T EFHIRAEC-MPS MPA-
AUC,, MR £ FR K 3/ B ] S MPAK
BT 2R BeMPA-AUC, ., »; FK506-C,
it F G & G KT RUEF TR R R M PA-
AUCq. 24
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Iy 34 R BAH M FTAR T 1. ASHIF 9% 4 W0 %22 5451 T
B EREBME O IREC-MPS . HIMPAZ AL
5 )12

1 BRI

1.1 A E$£2010-05/2011-0745Hi 42 5 Bi 4% B
BT OEZ BT ARE2H. ORI R
JHAE A AL i 12490, S 98 J5 IR AL 741,
il FF 2 A 3481, UM 48 Jia IR A B S2 R A%
A2, 2 1. I FEE46.96 %5 £12.69
25 Horpr 5201, L5, A 8 A IRl

12 7 ik

1.2.1 Sezdph) Al 8 R 7 % 250 B H 2 &
YR = e A 5 40 77 X E C-M P S+1th 7 52
FK506+# %97, AHi6 hIH/[REC-MPS 720
mg. RJGEERE12 hOAREC-MPS 720 mg, 27KX/d;
K JG HE2 R T4 1 IRFKS06, [ B FK506
I 2543 ¥R FE (FK506-C, ) LLIE #2FK 506 I3
i, AL 259 B 4ERFAES-10 pg/mL. 154
AR KRG dFIKHERE FR e e (methyl
prednisolone, MP)500 mg, PLJ5 5 . 104 &,
AR J5 55 1-7RMPA FH 5 M 240 mg)f %20 mg, LA
Ja IR JEFA20 mg IR,

1.2.2 el dgdr: BFH TARFEHT. 20KRES
JE KL, HEAT R ARSI (1) H R 40
(white blood cell, WBC). £L41/{d(red blood cell,
RBC). M4 (hemoglobin, Hb)AIL /MK
(platelet, PLT); )T 'FIhfe. MiE N AR
%4 i (alanine aminotransferase, ALT). IfLi K4
R ¥ (aspartate aminotransferase, AST)+
M5 Bl 1 % R ¥ (alkaline phosphatase, AKP).
IML375 45 K24 % IR i (gamma-glutamy] transpepti-
dase, GGT). E\JHZI Z(total bilirubin, TBIL)+
(14 H (albumin, ALB)AIMLE LT (creatinine,
Cr); (3)FK506753 K & (FK506-C, ). Ml & 4x:
WBC<4X10°/L. Hb<110 g/L. PLT<100X10°/
L. ALT>64 TU/L. TBIL>24 mmol/L. ALB<35
g/L. Cr>115 mmol/L¥ Ky 5 .

1.2.3 MPAREM & 7 k. TR 2iar k25
0.5 1. L5\ 2. 4. 6. 8. 10F112 hZ» 4 HX
AhJE 3 mL, LA ZEPUEE, B4 COKF R A7, Bl
WHRER0.2 mL, B 15 mLAYEIRAE S, A M FR
ARG BRI 4w, FRINA2. 5 M5 AR K LI,
WERRE 30 s, T-4000 r/min 0010 min. & HW
W FIE200 pnLEAT I e . SR FH s 0BAH i vk
(high performance liquid chromalography, HPLC)

AT B A 5

ABERMPA-C, -
C,, v 5MPA-
AUC, , 8% 3
R E, r'#<0.75,
MPA-C, %9 £ 48
RAHBREHC =
0.19); %%
L, MPA$# A8t
18] %, K B 5 MPA-
AUC,., X 1A 89 5
E BB A
F0.7520 £4 A
AR AMAR, A
Rr’39<0.75, BT vA
A8 1) 5 MPA
WE TR A AT BB
HMPA-AUC, ., .
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HNIE AE7d RE21d FrE43EHIR
AUCI(ug - h)/mL] 41.13£15.17 40.23+£20.24 40.360 + 17.200
Crax(ng/mL) 17.04 £7.63 16.13 £ 12.30 16.657 £ 9.732
Tzl 3.25+2.16 3.14+1.78 3.140 £ 1.781
EC-MPS: 3, MPA: Z2ETR; AUC: Z9-BY#% T ER.

CO h C] h C].S h C2 h CZ.S h C3 h C4 h Cé h CB h C]Z h
s 0.001 0.001 0.005 0.119 0.04 0.053 0.008 0.113 0.199 0.01
PE 0883 0.886 0663 0.024 0.196 0.137 0.159 0.028 0.003 0.524

MPA: ZZMTR; AUC: 29—tk N ER.

I BRI B IR R MPAIKFE, J3 il bk
MPA-C,., JETHEH 0 I 4 T i #(area of
concentration-time under the curve, AUC). 1]
FHMEP K 254 nm, 1112 M PAK) S ARA I
WPE40.25 ng/mL.
1.2.4 MPA 2R3 1 5 540+ 3 K WinNonlin
Professional 2.124 B 2L A4 EMPAZL
81155, MPA-AUC, 1, KL TEIE N vH 55
BritSEALTR 1Y HISPSS13.04% T b 7 5
Y. THEYOR I mean + SDF . [RS8 Hh W) 25 7%
(1) LR ST AE A A 56, AN [F) A8 S () LU AR
HiPearsontH &M Fgk v [ 2 Hr. P<0.05%
R BAGI Y E X

2 BR

2.1 MPA# 2R3 5§ & IF43E4, MPA-
AUC,,, wN40.36 (ug * h)/mL=+17.20 (ug * h)/
mL, C,,., 16.66 ng/mL+£9.73 pg/mL, T, N3.14
h+1.78 h. 2543145 °43.25 h£2.52 h. K
J57 d 258 M ARJG21 d 18EMPAZRE) )5
PEFLFTR. RJG1 moW 2541 4 341 & 4
FIA0 gD 3B A G 10 B K
I J TS, A i I R

2.2 MPA-C, ,-C,, , 5MPA-AUC, ,, /948 %1 &
4384, MPA-C, -C,, , 'S MPA-AUC, , AHK
PEIIR 22, P4/ F-0.75(32).

2.3 MPA# R 5% ZRIRSERHE AFEMPA-AUC, ,, ,
BAHEIRIT 0 30-60 (g » h)/mL H br 2 5 .
AWFGT43 5 P MPAL 2 7% 1141(25.58%),
H bR 285 7161(58.14%), =%k 2 41 7191(16.28%).
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R, HinEd . maiEdam ry
MPA-AUC,,, 735 4: 20.94 (ng * hy/mL+6.66
(ug * hymL. 40.68 (ug * hymL=+8.14 (ug * h)/
mLF169.74 (ug « hy/mL=+5.82 (ug * h)/mL.

24 3o SiHA3EEYE, . B IR A
JULIF375 B 2 AW B C-E o 415 15w 4L A L
MPA-AUC,., . Jo i 3 7% 5 (P>0.05)(#%3). MPA-
AUC,.1,, 5FK506-C, , JF G i 3 AH K (P>0.05).

3 1R

EC-MP SAHE Ry S il 5772 N H T 4% B B 1l
. EC-MPS@MPAHI#, 7519 IR ALK Y
T I A Sy R T TR T 4 S B F I P, MPA
XTI 40 R IM P D HIF 40 ) 5 5501 40 i A 5
P (1) 3£ by, FHIDN A A i, BRIk B 40 A
agE RS R A2 A IR I R G S I T 1
11595 40 i (CE M) R 19 587 26 8 2 4 kR,
VEHI RN EZ Iy R vk 15 52 Wb 2% 6k OGP EC-MPSH#E
WA IR U R T K A R 1 2 )
MPA, MPATE R 1T — i BR-7 4 WE I BRI/
AR Ay AT I PR Iy 8 R BE T IR (my cophenolic
acid glucuronide, MPAG), MPAG M J& i HE Hi .
KobayashiZEPHiE SEMPA G JIH V-l k0 24
Z 2y} 254 ¢ R 1 2(multi-drug resistance as-
sociated proteins 2, MRP2)/4 € 5¢ 1%, MRP24IL 56
EPEMPAG, UV THEN /NG, MPAGTERAEY)
(A FH T 45 B A oA MUP A 43 B3 IR S0 adE AR
I, I R RO MPAR 7 2 (enterohepatic
circulation, EHC). IMPDH /X 75 N M4 R T IR
S PE 0 A A R MPA R I ) — A
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a0l KBTI 4 M
? 35 i fiess
£ - S % -
Z 30! )] n B Gy PE MPS % X3 7 %
= fug - /] A, A AHLE
E 20 F J ‘/ \\“ >64 26 40.80 + 16.95 B s /)F\«’f%%)ﬂ %
© | e A <64 17 35.09+16.71 WA B
g 12 !"\‘,\\‘,6\(\ N AST(IU/L) 0.87
S 10 AN \ >42 10 39.54+17.24
S st "?"“1%\"‘"&,\,“ {A i N <42 33 40.61+17.45
Nme S = ———— AKP(IU/L) 0.42
>64 31 41.71+15.65
<64 12 36.88+21.07
GGT(U/L) 0.34
>64 30 42.03 +16.51
<64 13 36.52+18.83
ALB(g/L) 0.34
>35 31 41.94+18.22
<35 12 36.28+14.12
TBIL(mmol/L) 0.46
>24 34 39.35+17.23
<24 9 4419+ 15,57
DBIL(IU/L) 0.46
>6.8 34 39.35+17.23
<6.8 9 4419+17.57
Cer(lU/L) 0.91
>120 17 40.00 + 16.02
<120 26 40.59 + 18.25
' i WBC(x 10%L) 0.13
so0r >4 15 34.87 +14.31
-1 01234567 8 9101112 _, 08 43.30+18.13

t/h

2 EC-MPS MPATREN NESHL

IRUF I 25504 Fa bk, Bremer 5 HIMPA 1) 5
& CDA g f 4> fl/MPDHI FIIMPDH2 3
N #iEW L. GlanderZ: % EC-MP SFrYEF &
1440 mg/d4] vs 58467 412880 mg/didEAT XS LL,
KB sRA ) R ARG 3 dIX RIS B R
JIt 2 il 9 A A A AR T SR BRI, IV R S
AN K i} (adverse events, AEs)FIUE YA [ [ B
FE2A AT AL R AR EE 2R, TS i iE A E SAE 3
sl b & AR . de WinterZ PR IEEC-
MP SERY I p HAIR A AR, T AERLEL /N
TpHAE I = B %, Enteric-coatediil R, 24
WRIE N A BB, INTTEGE T B BiEA R
. Reyes S5 G B IEREIR VAN B R
(gastrointestinal symptom rating scale, GSRS)
#1145, HEC-MPSIHUEMMF 5, GSRS#Hr 11
N 3 Gt

AT FLE C-MP S 5 — A~ 245 I i e AN 1)
2, 5Qius " i 1041 ' B A i # 15 KRH
1080 mg EC-MPS(4r2%) %47 £ I i T 1T
W 208 A 17 T 9P B A 24 I e U ) 4590 A
— 8L ARWFFUA I 2T A E H E8.5-75.5

(4

a3

Baishideng® WCJD | www.wjgnet.com

ALT: IIEASMREEES; AST: ERXSBIESEE; AKP: 1
B REERES; GGT: IIESENRILANES; ALB: B8%&8; TBIL:
KB X; DBIL: BB XR; Cer: RAENEBTEREK; WBC: 8
8.

(ng * hymLx i, *F1440.3 (ug * hymL+17.2
(ug = hymL, I KKEC,,, HN16.6 ng/mL£9.7
ng/mL, 434 T 65% 7 H VG H P ; I8 I I [A]
MT, M 43.1 h+1.7 h; T-Half 3.2 h+2.5 h.
EC-MPS MPA R M4k 2 5 (Kl 1); EC-MPS
MPA iR 5 11 24 S 5 (K2). PerryZ&! 57 45 5
W R2 10 RS A R R R IR -HEC-M P S L 771
720 mg, MPA-AUC#£17.3-90 (pg * h)/mL2 [,
F1445.3 (pg * h)/mL+23.1 (ng * h)/mL; #
KIREC N 28.4 ng/mL£16.1 pg/mL; T, A
2.4 h+1.1 h; T-Half}5.3 h+4.3 h; Sommerer
AU Y 4 R B R STH0 B i iR o R IR H
EC-MPS 1440 mg(432ikX), MPA-AUC{£7-130
(ug * hymLZ 1], 71438 (ng « hy/mL, i Kik
JEC 12 mg/L; T, 3.0 h. Ettenger®s!"
FUGE B R R 2541 B B A B R I FHE C-
MPS 720 mg(432¥X)T-Half A8 h. [Att, #Hi%2
FMPAZIN 2 % SRiE B A3, (HMPA-
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AUC,., ,MAERIAZ IR K.

M PA [ 5 85 AN 2 F A G e 75 S JHF
Dhfe SR M m, A& A YU LB B R
ANFEMPA-AUC,,, »; M55 AR A WLEFRTER
KA MMPATG . SiH43E5E, IF. B Ih
B WLEFIS B (Cer) MW B C il 3 7 4 4 55
IEH A EEMPA-AUC,,,, i 3 25 7(P>0.05).
MPA-AUC, ,, ,'5FK506-Cy .« . HLEF.
JVLIFE B 2 06 W 3 AH DG PE(P>0.05). [R] I MPATE
RS IIRAS k-4 S NN S YIS RTEL DS
PE@P>0.05). StrackeZ-HIF 7T 45 R ks 2445] ' #2
W R RIRHEC-MPS 720 mglfiL¢ (A4 [k
[ 5EC-MPS MPA-AUC, , , & f & & M5k,
5 AR 4 A AR5,

AHWFFEMPA-C,, -C 1, 5MPA-AUC, ,, HH K
PEXIR 2, 4/ TF0.75, MPA-Cy I E A £
Bt = 0.19); FEGETE2 I, MPA AN [R] £5
W JE GMPA-AUC,,,, 2 i {15 1 5% R % ()N
BIE0.75 LA 1A HAT R HANME, AT /N T
0.75, Bt LLEAANI 0] s MPA R FE N e 0% ik
MPA-AUC,, . Perry5&F5145 R o2 14 H#
FiHE A BRI EC-MPS #.51 5:720 mg MPA-Cs ,
(A e R AR @ = 0.66)™. TP RIA G
WM 32 ZEC-MPS MPA-AUC, ,, ,/MAZ 711
K AN A] ASMPAIK N A 20 S BEMPA-
AUC,.,, JAA8 1L, ATl EiR S iz D T
FRAE RS M TP EC-MPS AR H) ) 24 55, 7
SE T (0 O TF R R RS K AR A S I R
I ke A .
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