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Factors responsible for inter-individual variations in dosage/concentration of tacrolimus in

renal transplant recipients
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Abstract: Objective To identify the factors responsible for the inter-individual variations in the dosage/concentration of
tacrolimus in renal transplant recipients. Methods This study involved renal transplant recipients receiving
immunosuppressive therapy with the tacrolimus, mycophenolate and prednisone regimen after the operation. The gender, age,
height, body weight, tacrolimus dosage, hormone dosage, diarrhea, blood lipids, liver function, renal function, albumin, and
hematocrit of the patients were recorded at different time points, namely in early stage (3, 7, 14, and 30 days postoperatively,
118 cases), at 3 months (103 cases), 6 months (75 cases) and over one year (119 cases) after the operation. The concentrations
of tacrolimus and gene polymorphisms at CYP3AS, MDR1 3435, MDR1 2677 and MDR1 1236 were also determined in these
patients. Multiple linear regression was used for analysis of these factors with tacrolimus concentration/dosage*body surface
area as the independent variable. Results Patients in early stage following renal transplantation showed rather poor fitting of
the stepwise regression model, which increased obviously 3 months after the operation and further increased till reaching a
stable level at 6 months. Multiple factors were found to affect tacrolimus concentration/dosage in the early postoperative stage,
during which period these factors underwent drastic variations and became stable 3 months later. In terms of
pharmacogenomics, the major factors affecting tacrolimus concentration/dosage included MDR1 3435, MDRI1 2677 and
MDRI1 1236 polymorphisms, which vastly varied between the patients early after the operation. Of these polymorphic sites,
CYP3AS5 produced only minor effects on tacrolimus concentration/dosage, and was not included as an active factor until the
stable phase (over 1 year) following the transplantation, MDRI1 3435 was found to be the predominant factor affecting
tacrolimus metabolism in the stable phase. Age, liver function, albumin and hematocrit were found to be positively correlated
to the independent variable tacrolimus concentration/dosage*body surface area, and identified as important factors responsible
for the intra-individual variation of tacrolimus dosage/concentration. Conclusion The variations in the factors affecting

tacrolimus dosage/concentration after renal transplantation

%5 H #3:2008-10-29 are consistent with the clinical features of the patients, and
ESTH . 44 ESRHHES (A2006387) these factors vary with the postoperative stages.
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may interfere with tacrolimus metabolism should be avoided after the operation. Age, liver function, albumin and hematocrit

are also important factors responsible for the variation of tacrolimus dosage/concentration.
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Tab.1 Primers for detecting polymorphisms at CYP3AS,
MDR1 3435, 2677 and 1236

Gene Primer array (5'-3") e

polymorphism (bp)
CYP3AS* FP.CCCCTAGTTGTACGACACACAGC 441
3-6986 RP:GCCCTTGCAGCATTTAGTCCT 443
MDRI FP.GGCCAGAGAGGCTGCCACA 455
C3435T

RP:CTGCCTACCACATGCATACATCAGAAAC 434

MDRI1 FP:GAGTCCAAGAACTGGCTTTGCTACTTTCTG 462

G2677T/A RP:GCAGGCTATAGGTTCCAGGCTTGCT 469

MDRI1 FP.GTGGGGTCATAGAGCCTCTGCAT 468

C1236T RP:GTCTGAGTTGGCCATCTATCCACCT 475
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Tab.2 Stepwise regression equations in different stages after renal transplantation
Time Stepwise reeression equation Adjusted Internalized independent variables Independent variables with statistical
P g q R? (Beta: from max to min) significance

-1.776+0.023* Age+0.506*HDL+

0.066* ALB-0.084*IBIL+0.218*DBIL MDR1 3435, (0.228), Age (0.211), DBIL

s * (0.210), IBIL (-0.210), ALB (0.191), Age (P=0.011)
3 days * 0'27 61;‘7M])()R0510?51i28;01%16877MPR1 0.284 MDRI1 2677, (-0.179), MDR1 1236, HDL (P=0.049)
0.479MDR 1 123610 263 MDR1 (0.168), HDL (0.163), MDR1 1236, ALB (P=0.022)
’ U (0.058), MDR1 2677, (0.006)
1236,
-3.697+0.031*Age - 0.003*Dosage of MDRI 1236, (0.326), ALB (0.274), Age MDR1 1236(1) (P=0.000)
7 days hormone+0.116* ALB+0. 0.267  (0.224), Cr (0.223), Dosage of hormone ALB (P=0.000), Age (P=0.003), Cr (P=0.
003*Cr+1.167*MDR1 1236 (-0.169) 019)
1.062+0.005*Dosage of hormone+ MDRI1 2677, (0.316), Dosage of hormone DoIs\:D;{;fiiZﬁggeE(ong 10)01)
14 days  0.015*AST+0.977*MDRI1 2677(1)  0.417 (0.270), MDR1 1236(1) (0.268), AST M[%Rl 1236(1) (P=0 0(')4)
. .
+0.799*MDRI1 1236, (0.190) AST (P=0.014)
30 davs 1.799+1.230*MDRI1 2677,+0. 0324 MDRI1 2677, (0.404), MDR11236,,, MDRI1 2677, (P=0.000)
Y 722*MDR1 1236, : (0.245) MDRI 1236, (P=0.011)
-1.
MDRI1 2677, (0.449), MDR1 1236,,, MDRI1 2677, (P=0.000)
3 month 064+0-014:Age+9-2SE*HCT-0-070*I 0553 (0283),HCT (0.255), IBIL (-0.160), Cr MDRI 1236, (P=0.002)
months BIL-0.006*Cr+1.386*MDR1 2677 ,, 0 (-0.147), Age (0.118), MDR1 12364, (-0.  HCT (P=0.002), IBIL (P=0.041), Cr
+0.868 MDR111223366(,)-0.445 MDRI 080) (P=0.049)
&)
-0.
MDRI1 3435, (0.332), MDR1 1236, MDRI1 1236, (P=0.000)
777+0.016*Age+0.061*ALB+1.250* o 0 o
6 months MDRI 3435 (1)+0.968*MDR1 2677, 0.731 (0.315), MDRI 2677, (0.273), ALB MDRI 3435,,,(P=0.007)

+1.130*MDRI 1236 ,-0.821*MDRI1
12364,

(0.132), Age (0.126), MDR1 1236, (-0.

MDRI 2677 , (P=0.032)
124) ALB (P=0.050)

CYP3A5(1, MDRI1 3435(1, MDR1 2677, and MDR1 1236, are mute variables, and the
subscript (;, indicates mutant homozygote. CYP3AS5,,, MDR1 3435 ,,MDR1 2677, and MDR1

1236, )are also mute variables and the subscript (, indicate wide type homozygote.
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