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Correlation between MDRI1 C3435T Genotypes and Blood Concentration of Tacrolimus in Asian Renal
Transplant Recipients: a Meta-analysis

WANG Ye-xin', CUI Meng’, WU Yu-bo'(1.Dept. of Pharmacy, The Fourth Affiliated Hospital of Harbin Medical
University, Harbin 150000, China; 2.Dept. of Pharmacy, Maternal and Child Health Care Center of Guangxi
Zhuang Autonomous Region, Nanning 530000, China)

ABSTRACT OBIJECTIVE: To review the correlation between multi-drug resistance gene (MDR1)C3435T gene polymorphism
and blood concentration of tacrolimus (FK506) in renal transplant recipients systematically, and to provide evidence-based refer-
ence for clinical treatment. METHODS: Retrieved from PubMed, ELSEVIER, The Cochrane Library, EBSCO, CBM, CNKI,
Wanfang database, the studies about the correlation between MDR1 C3435T gene polymorphism and blood concentration of FK506
in renal transplant recipients were collected and evaluated in quality after extracting data; Rev Man 5.2 software was used to per-
form Meta-analysis. RESULTS: A total of 8 literatures were involved, including 826 patients. The results of Meta-analysis showed
that 6 months [MD=—26.49, 95% CI( —31.26, —21.72), P<<0.000] and 12 months [MD=—8.70,95% CI(—13.81, —3.60),
P<<0.000] after renal transplant, the blood concentration/dose of FK506 in patients with MDR1 C3435T type TT genotype was high-
er than in CT genotype; 6 months [MD=—17.44, 95%CI(—21.10, —13.77), P<<0.000] and 12 months [MD=—15.13, 95%CI
(—21.92, —8.33), P<<0.000] after renal transplant, that of patients with CT genotype was higher than CC genotype. CONCLU-
SIONS: The blood concentration/dose of FK506 is associated with MDR1 C3435T genotype in Asian renal transplant recipients, TT
type=>CT type>CC type. Due to small scale and number of included studies, more large-scale and high-quality studies are required
for further validation.

KEYWORDS MDR1; C3435T; Tacrolimus; Asian; Renal transplant; Meta-analysis
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Tab 1 The basic characteristics of included studies(¥ *s)

MDR 1 C3435T SRR 5 FK 506 INZGHETE (ng/aml) /] i g/ (kg d)

F—lEH RAEER N 1 (BB O N3 Riijitht il R TR TR
Kim IW(2012)" [EIN 132(53/68/11) 6015104 1A 955444417 118.39£91.26 130.04+82.50
M 114.16+59.70 106.52+60.12 126,68 £69.68
6N 117345731 1119646025 131.40£63.43
12411 1238747116 115.48+55.94 1482946281
I (2010)" HEA 129(36/69/24) 61,0475 1A 1269%52.0 129.0%64.9 134058.1
Wang W(2005)"” HEIN 86(26/37/23) 68+ 13 M 3947 59413 68116
6N 3947 59+ 14 6715
12411 39+7 59+ 14 6716
Loh PT(2008)" A 18(5/10/3) 592479 A 180+37 11246 3418
Zhang X(2005)" HEA 118(40/55/23) 60,6102 A 80.1£584 77.6+386 7854448
M 1684877 112.0£60.6 11374731
LiL(2011)" il A 142(61/61/20) 5842100 124V 9141469 1000£53.7 9984486
Miura M(2008)"" EEIN 95(10/47/38) 1A 0.05+0.02 0.05+0.03 0052002
Wang W(2006)" HEA 106(32/44/30) 6.5 M 4.16+10.68 58.19+12.08 6732£16.59
6N 421241067 5806+ 12.72 672141629
121V 41.94£10.79 5828+ 12.60 6744£16.65

T #2R 6 5 N BB IR KA L 5 C3435T JE R A RS F506 I 243 B2/70) ik (B0 287 45 7)1k DX R AR X i

Note: # means the genotype of case number in brackets corresponds to the genotype list in the term of “correlation of C3435T genotype with postop-

erative blood concentration/dose of FK506”
2.3 Meta iR
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Tab 2 The quality evaluation of included studies
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Loh PT(2008)" i & & & 7’ hood
Zhang X(2005)" s & & & s 6
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Miura M(2008)" & & & & & B S
Wang W(2006)" = i = = = £ 6
cc cT Mean Difference Mean Difference

Study orSubgroup  Mean  SD Total Mean SD Total Weight IV, Random,95% CI IV, Random, 95% Cl

s11ccCT

KmW12M2012 12387 7118 53 11548 5594 68 46% B839[1493,3171] —

<im W 1M2012 9554 4417 53 11838 9126 B8 44% -2285(47.59,189]

KmW3M2012 11416 597 53 10652 6012 68 50%  7.64[1367,29.15] —

KmWBM2012 11173 §751 3 1119 6025 68 51% -023[:2132,2086)

LiL12M2011 914 469 6 100 537 61 58% -860(2649,929] B

Loh PT3M2008 18 3 5 112 46 10 21% 6800[2482,111.18) ——

Miura M1M2008 005 002 10 005 003 47 89%  000£002,002

Wang W12M 2005 9 7 % 59 14 37 B5% -2000{2525,-1475]

Wang W12M 2006 4194 1079 32 5828 126 44 B85% -1632[-21.60,-11.04]

Wang W3m2005 39 7% 8 13 37 85% -2000124.98,-15.02]

‘Wang W3M 2006 4216 1088 32 5819 1208 44 B5% -1603[21.17,-10.89]
‘Wang WBM 2005 39 7% 89 14 37 B5% -2000[25.25,-1475]
‘Wang WBM 2006 4213 1067 32 5806 1272 44 B5% -1583[21.20,-1066]
Zhang X 1M 2005 801 584 40 776 388 S5 51% 250[1828,23.28]
Zhang X 3M 2005 1068 677 40 112 606 55 33% -520[-3675,2638]
BomA1M 2010 1269 52 36 120 649 69 47% -210(2497,2077)
Subtotal (95% C) 578 812 100.0%  -8.63[-1587,-1.39]
Heterogeneity. Tau?= 153.58; ChP = 297.41, df = 15 (P <0.00001), F=95%

Test for overall effect Z=2.34 (P=002)

NEERARERE 1J|l|
M1
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Total (95% Cl) 578 812 100.0%  -8.63 [-1587,-1.39]
Heterogeneity. Tauw? = 153.58; Ch=297.41, df = 15 (P <0.00001); F=95%

Testfor overal effect Z=2.34 (P=002)

Testfor subnrouo diffierences: Not aoolicable

Ell MDRI C3435T ERE P CCE L CTR M ZARE/FE
B Meta 53t R AR E
Fig 1 Forest plot of Meta-analysis of the C/D relationship of
CC genotype and CT genotype of MDR1 C3435T type
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Loh PT 3M 2008 180 ¥ 5 34 8 3 50% 146.00(11233,178.67) 4
MiuraM 1M 2008 005 002 10 005 002 38 86% 000-0.01,0.01]
Wang W 12M 2005 ] 7 % 67 16 28 83% -28.00[35.07,-20.93 -
Wang W 12M 2006 4194 1079 32 6744 1665 30 B83% -2550[3253-1847) -
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Wang W BM 2005 ] 7 % 67 15 2 84% -28.00[34.69,-21.31] -
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ZhangX 3M 2005 1068 877 40 1137 731 2B 42%  -6.80(-47.29,33.49] I
BHHIM 2010 1206 52 36 134 581 M4 58%  -4.40(-3319,24.39) T
Subtotal (95% Cl) 578 334 100.0%  -10.53[-22.05, 1.00] L 4
Heterogeneity: Tau?= 401.48; Chi2= 420.18, df=15 (P < 0.00001); 2= 96%
Test for overall effect Z=1.78 (P = 0.07)
Total (95% Cl) 578 334 100.0%  -10.53[-22.05, 1.00] *
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Test for overall effect Z=1.79(P=0.07)
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Fig 2 Forest plot of Meta-analysis of the C/D relationship

of CC genotype and TT genotype of MDR1 C3435T type
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cT m Mean Difference Mean Difference
Studyor Subgroup _ Mean  SD Total Mean SD Totd Weight [V, Random 95% Cl IV, Random, 95% CI
63ACTTT
Kim v 12M 2012 11548 5584 68 14829 6281 11 16% -3281[7224,662]
Kim W 1M 2012 11833 9126 68 13004 825 11  09% -1185(-8501,41.71) - 1
Kim vy 3M 2012 10652 6012 68 12668 6968 11  14% -2016[-63.75, 2343 -
Kim W 6M 2012 11186 8025 68 1314 6343 11 16% -19.44[-58.57, 2069] I
LiL12u 2011 100 537 61 938 486 20 34% 020[-2500 2540 N
Loh PT 3M 2008 12 46 10 34 8 3 26% 78.00[4809,107.91] I
Miura M 1M 2008 005 003 47 005 002 38 140% 000001, 0.01]
WangW 124 2005 59 14 37 67 16 23 107% -B00[1594,-008) ™
WangW 12M 2006 5826 126 44 6744 1685 30 11.3% -918[1621,-215) ™
WangW 3m 2005 59 13 37 68 16 23 108% 800}1677,-123) ™
WangW 3M 2006 5818 1208 44 6732 1659 30 114% -9.13[16.06,-220] a
Wang W BM 2005 59 14 37 67 15 23 109% -B00[1561,-039) ™
WangW M 2006 5806 1272 44 6721 1629 30 114% -915[16.09,-221] ™
Zhang X 1M 2005 776 388 55 778 668 23 27% -0.30[-29.44, 2884 -1
Zhang X 3M 2005 12 6806 85 1137 731 28 21% -1.70[-3560, 3220 - 1
RIB1M 2010 129 648 B9 134 581 24 28% -500[-3284, 2284 -
Subtota (9% CI) 812 334 1000% -5.20[-10.57, 0.16] 4
Heterogeneity: Taw? = 53.30; Ch?= 64.04, df= 15 (P < 0.00001), 12=77%
Test for overall effect: Z= 1.90 (P = 0.06)
Totd (5% CI) 812 334 1000% -5.20[-10.57,0.16] ¢

Heterogeneity: Taw? = 5330, Ch?= 84.04, df= 15 (P < 0.00001), 12=77%
Test for overall effect: Z= 1.90 (P = 0.06)

Test for subamun differences Not anolicahle
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Fig 3 Forest plot of Meta-analysis of the C/D relationship
of CT genotype and TT genotype of MDR1 C3435T type
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56 N1 S WFFE R JCGe 122 5 Pk, SR FH [ A A 78
AT Meta 2387 5 T AEA S 34~ H (P<0.000,1°=82%) 124~ H
(P=0.08,1°=55% ) WV.2H N & B M A-AE Ge 2% S stk , ok
FEHLRS AR 4307, PR IL I 4. Meta 23 R BoR , RJ5 6
AAFI2H , B EH MDR1 C3435T Kl th CT #4
i 4 FK506 I 24 /77 B BT 3 5 T CC ARSI EL 4R
ERG G FE G TARE LA 3, CC B &
FK506 1fil 29 BE /A (B A CT BUHES 35 bug, 2 R 0g 4
M(P>0.05), HULATH, BBMAE 64 (12401 , 2k F
A [v] 14 1 245 3k B, CC AU 48575 35 1 FH FK506 150 i 2K T CT
BRI .

2.3.2  ARJGAFEMRHE MDR1 C3435T £:[K B rh CC BY vs. TT AU
5 FK506 I 259k B /AR OC R 8 W5t T MDR1
C3435T £ A CC R vs. TT &5 FK506 1fil 24 1) BE /7)1 (.10
KZ A3 FBEFT, BRI IRE R BN, RJE 14 .6
A A 124 7 W NS FE R TG T2 5 i R e 4L
AT EAT Meta 20 H 5 AR 34N W40 N &P 5 IR AE 4L
PR B (P<<0.000,1°=96% ) , K FHFGEHL N R HES T Me-
ta 3T, FEULIE 5. Meta 40T 25 R i , ARG 6~ H A 124 H
B AT B MDR1 C3435T JL R AL TT #4375 FK506 1.2}
e 2R {8 = T CC BT 3 AL bR 2 A it 22 L
(P<<0.05) ; MAJE 14~ 34~ , CC B4 3 FK506 I 24 ¥
FEAR AR A TT B & L, 2 F LRI 8 L (P>
0.05), HULTTAL BRBEAE 6 A H 124 H , 2k 5 A1 [H
1Y I 245 v B, CC Y 4% 47 5 ik FH FK506 1) 571 1 22 K T TT 7Y
.

2.3.3  ARJFAIAEINE MDR1 C3435T 3L rh CT #Y vs. TT %I
5 FK506 [l 251 AR RAE OGRS HIMF5E ) E T MDR1
C3435T HEI I CT R vs. TT A5 FK506 I 25 4% B /35 S 1Y
KZ 566 BB H T, RIS R B, ARE 1A .6
A 124 A N AAFIE R TS24 5 B, R 1 20
R AT Meta 73047 5 AEAR G 34> H W20 N4 DH5E MAF7ESE
PR (P<<0.000,7°=88% ) , K FHFEHL W AU ES T Me-
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Fig 4 Forest plot of type of Meta-analysis of the C/D rela-

tionship of CC genotype and CT genotype of MDRI
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Fig 5 Forest plot of Meta-analysis of the C/D relationship
of CC genotype and TT genotype of MDR1 C3435T type at
different periods after renal transplant
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