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3. Tacrolimus =0 IFS F+= T4 82

Tacrolimus®] F=o] IS T 802 vl T IstA Bl o
ATk L AEZE= o], ¥, AF, hematocrit, albumin, It 715,
3 creatinine, ©]2 ¥ 713, WIJAAE BIES WE = FO
tacrolimus®] ¢F53tol S Fota &l A Utk 2 =3I CYPIAS

HI 53 0@ ol tacrolimuse] €5 % ¥ olygh oy golx

I AR 4 e Ao deld Ytk I F, CYPASE 1H)

AAo A tacrolimuse] ThALO] FL3 AFE st= JAAEA 7HE
3 AF HE fAFo|Th ° o] FHIF LS WIxo o= AL
EE dFoA FAGFAl YehyY AL dd HAE9 Fol=

10~97% AEE =ZA Jeldoy g#A ¢t 8 CYP3A5 *1-& wild

type allele2A] 7t} AFo)xe] &4 Ao #AHEHE AP,

FATGEA Y A, &% ZAHH tacrolimus HA FE THEA 0]
Tl A= ABCB13} tacrolimus <F%St
Abo]  AFT|Ao] Holx eETie=E Havlh o] oA 7R =A 9
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AT XFH EE FAEL tacrolimus, mycophenolate, steroid =
T8E 3% 8¥e ¥we A=A AT =<l tacrolimuse

=
GHE A HARR o] 2Rl A= o]4 AXARH FoF HIYh
A @ o]Fo &S therapeutic drug monitoring A3} 3HAt9]
ddA G ot FAjgsiA 2EEHAT. ol & 279
tacrolimus &% 3% FHA FEX & 10-12 ng/mLo] AT},
Mycophenolatex=, 13] 500-750mge] 1178 &FO & 1Y 23] 1247F
A =2 tacrolimuset A FFHAT o, SO S Aty

YAty =AHol JehtE  A99E  mycophenolate®] &S

ZHZo|=29] 7§, o]z ZAZof= methylprednisoloneg ©] &3}
AW FA HAJAL o]Fol= AT prednisolone S E W75 T
Methylprednisolone> <& A& A Z%7] &FOS=E  500mgs
FoFstaal, o] % 50mg 43], 40mg 43] ¢} o] HAp 7t Th o] 4
% 459 R ZARE ZT prednisolone . E W7 FoFslaL, o] &
159 AFE = 5-10mge] prednisoloneS FASFA T Al o] &
2ok AY, HLA matching Z237F 27 ol OE ZAfole ©l4

FU} o]2 & 4 Aol basiliximab 20mgS A Fo 39T



3. Tacrolimus 85 &% &%

o
>
o

2l o]%F, dF tacrolimuse] trough 35 XAE5YFT F=H

237 s wE

ot

ZAHE WA S Z  therapeutic drug monitoring
(TDM)& A&tk TDML tacrolimus B8 1243 %, & o
& ol HE At EF HAA sEXE BAsE WA oR
8PstR L, oo 7|dtsle] &#Fe Ao AT VI BE
HAA sE= AAYFIIFAA FH5AT

okFshd A& A& qd =42 AE 9 F
o]4] o]% 10-15¢ Atelo Al&Y3FHA=Hl, tacrolimus < 3 0.5, 1, 2,
4, 6, 12713t Aol APttt ol5 SAolAA o]4 FHRE 2F
¢k TDMS &l =43 Ctrough 5= Stk CtroughS

H] 5

r&'ﬁ

EE tacrolimus A4 &2 Waters 2795 Alliance HT system (Waters
Ltd., Watford, UK)E A}&3%F Liquid Chromatography-tandem mass
spectrometry2} Quattro micro API tandem mass spectrometer (Micromass,

Manchester, UK)S o] &3] £2J3} .

A B4 ZE @A dis) Adeia, ¥E HE=5H
genomic DNAE 3% th. CYP3A5 6986A>G (rs776746), ABCB1 exon
12 C1236T (rs1128503)2} exon 26 (C3435T) (rs1045642) SNP-S ABI
7900HT (Applied Biosystems, Foster City, CA, USA)2] TagMan allelic

discrimination assayS o] &3] E3d RE FAoA EAFT



PCRS Ald)3t7] 91%F reaction volume2 % 5uLoldth #4 kites 2t
3ol wE primer (sense¢} anti-sense Z}Zb 0.15uL), allele-specific
Tagman minor groove binding probes (FAM, TET Z} 0.1uL), 2X Tagman
PCR MasterMix, genomic DNA 1uL, 30% glycerol/D.W 1uLE T4 = it}
(25 Applied Biosystems) PCR #g2 <A ZZEFo| wzit)
95T oA 1587+ Z7] incubations 13] Aldg T3 95T ol A]
15%2F denaturation®} 60C oA 1&3F annealing, extending 3}
H4& 403 APsA. PCRS A3 5 dojxl AZELS QlAamp
DNA blood kit (Qiagen, Valencia, CA, USA)S 53] EA3ch » &

AFoll A AFE3F primerel probe A H+= Table 10 A Al 83t

Agopsst BAe mde] wHd % EFE NONMEM A

6.1 (ICON Develop., Elicott city, MD)S ©]-&3to] A 33} T},

5.1. Structural model

dolg B4 78 mde ofEetdy Ams wolge 4

171

ol

9l5ted  one-compartment  ©]de] FEE& zZHe ol@  subroutineS
2]-§-3} 3L objective function value (OFV), #EA| 9} o SF=x] 719
A, AE FHA 44 52 Wistarh %k A

ADVAN2 TRANS2 subroutine

o
1
ofo
%
=h
-
(9]
T
(@)
=
o
D
-
(@]
o
=
o
=
o
-
o
D
w
—,
3
=
(@)
5

with interaction (FOCE+I) o] XA = A},
o] A7E =¥ MY ARE o839 FF = AT (Ka)
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o] 7hsatdnth. AT 9FER] tacrolimus7t TR FoF Hthe
AL sk, Fof A Fo Al AIZEE lag timeo =
S

dAS 0.25 hr2 1A 3Y T

5.2.Fixed effect and random effect
MAL IS st DS 75317 A8, s e

=29 P E BT AT S ETA HeE 2L,

exponential, proportional, additive ==& 77t 453} o] THEF ST

Exponential model;  P;; = THETA(P;) x e™
Proportional model; P;; = THETA(P) x (1 +1;)

Additive model; P,;; = THETA(P,) + n;

ol AellA THETA(P)2 A& 19 He A Bag< ovlsta,
ETA= 2 7H]le]l THETA, @3t A= A 3] JHQIRE Aol&
UebdTh  JRQIZE AolQl ETAE E¥Holn, Ay EEIE
#HozA HFE 04 B o' JHRAE Wgolth v Ax,
exponential error modele] JHAIZF TP 2HEs EHEA

A28 = T

L
2
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>
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ol
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o
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>
D
=
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o
o
=
(@]
w
(@]
o
D
3
D
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H
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K
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ol
ok
K

g2 THETAZ FHto] Z71sle] Aap 7Zxe Hol2 =A==
W2]o]t}. General coding schemes ©]83to =X 2z A&7}
Aapell | SAHES & 5 AT ol AX FHASE 293

41 Bass] A s FE PHelth © bt ol epsilon-
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shrinkage AI4FXE A3, IWRESZF v &= 3S YE}

1
o

stk FOCEE & &3 =d o] 79, conditional weighted residual
Aldste] mde] g wAR AH(E Hastodol ap B0

oJu] 1o} CWRESE Al 33T,

5.3. Covariate screening
£ covariate screening THAGI A tacrolimuse] <FE3t A e #H

=]

.

97 WEEe WYt A7eE AmzE el 4,

s

1%

71

~

a =
o

R TR/, A AR A, TR B o] A7 FA,

1

juled

FA N E 2 A FZ+= hemoglobin, hematocrit, €Y AF, EF
creatinine, AST/ALT, total bilirubin, albumin, total proteins, W& <&
&FI FE FTRH, 83 WFEE CYP3A5 6986A>G, ABCBL
1236C>T, ABCB1 3435C>T 3% BIY 5o Wsse ASstAth
THEFS 2o Hi] H7tE dole 9o dud Al A 2d
2Joll power function modelS 37 Bristdct. #H#E nde oS3

22 dez 2l A2FAA Bkt

Exponential model; P,;; = THETA(P,) x e(THETA(C1)xCOV)
Proportional model;  P;; = THETA(P,) x (1 + THETA(C;) x COV)

Additive model; Py;

THETA(P,) + THETA(C,) x COV

THETA(P,) x COVTHETA(CL)

Power function model; P;;

g9 Bl cOvE  BA oigl WEg ojrjsta,

THETACC)S RY A HFE S ouists  THETAP)O
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W AL forward selection®}t backward elimination ©A S %3]
Zy o] mdo) fidk foAS Hrlsle Wow F3FEUT.

Forward selection HAoA PK A FEo] F3FS = F Yve BE

N
=5
il
5=
%
ol
ol
do
ol
£
2

2
N

lo
@)
T
<
)
o
w
(0]
N
o
g
A
(]
o
9

model’] =5 SAdl  XE3SEHTE. HEA backward  elimination
A A= FFHo] A EE MFES WA sty 71ES
OFV 10.83 | 371 3= A2 Agsdd. (P < 0.001) Z+
HesS AA9 full modeldl A stu® AAHALL, OFV  #
S7kA7F 1083 ol A, siY Wae HE Edd dobill

= Aot

6. 2d HFH AlEH A

HF mdo AGgAH A& JeA e Hrlstr] flsted 2E AS
AN A bootstrap¥}  visual prediction check WS A3 T
Bootstrap>  ¥ze] AFolA 20003 AMAZH Sle= WHO=E
Tyt Bootstrap A= Ao ARAA AFH D AR
#3} bootstrap R oA FAHE gk ¥l

Visual prediction check (VPC)& AlEHoIAS FE=E o] &3
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AZ3E WHOoZA AFREHJTY. VPC A8 #, 2d Al EdolHL
2doA odAE tacrolimus 3% FXE A7) Yl AFREHRA ¢

A4 FAE 20% Ao ARE o] &3ste] At AlEdelA

Jut

Axs o HolE Az ZHbe] Al@I VPColA  5-95H A
NEss 4 9 Jd9x 9o =43 st mde A& JMsAe
37} A . Bootstrapt VPC A5 WS R for NONMEM3} Perl-
speaks NONMEM  (PsN) version 3.1.00] wz} Al3YSIH T

(http://psn.sourceforge.net)

7. &F AL B At

Target conc.x (k, -V, /F -CL/F)

a

Dose(mg) =

Target conc.x(k, -V, /F-CL/F)x(1-e V¢ )

CL

——xt

\
k, xe ™

Dose(mg) =

-11 -



8. A4 &4

A% mdo] =D W

SPSS wversion 19.0 (SPSS

AN E, 005 wWHe] P-value’t EAIF O R

7FFE Qth CYP3A59} ABCB13 & EFH A

nx)= geFe ttesttt ANOVAS o] &

Jo

7

A

So] 7}

Inc., Chicago,

4g Bate] vlwsigrt
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A7 A}

2] Al o]4]& wral TacrolimusE E83t1 Q= AA 1229 9

4

55990 ooz FTAHUT HdE AHFE 409MH, FHF AT
58.3kgel A Th 80w FAl= A A oS Higty, 424

HAAZRE] 2% o2& ®gkth o] AL AFEH EAL
Table 291 YER} 9lth. CYP3A59} ABCB1o #33¥ W=E Hardy-
Weinburg H& EAolA FIHE YetiA &F*th (P > 0.05)

CYP3A52} ABCB19] #7218 ZA3}t= Table 39 A|AI5FA T

2. ATrerEst g

AA Ao A Z 1166 EAEQ] tacrolimus JA X7} 18U,
F7b Adel T3 618 FACIM 481 EJET =
AU, AA A5 F, 1025 960A tacrolimus #¥o] =
Ao AMEEAL, P 20W9 206 EJEVF 2d HIZ
AFEE T ZF 82 ¥ A E = Figure 19 A A SR

md el A first-order absorption and eliminationg ©] &3+ one-
compartment model?! ADVAN2 TRANS2 subroutinee] o+ AREE
7P & AiEdth Gl 5 AZFS 13 se] lag time 0.25

Al Zto 2 1 ASE T Structural modeldl A E&5H k5 A% e

-13 -



A Z8eld2 (CURE 206 Lh, &% &3 (VJF) 286 L, &F

4= (Ka) 4.41h™, lag time 0.25 hr (2 4)Z Y-EFSETH
Forward selection stepoll 4, ©]24] ¥ 7]%}, hematocrit, albumin, A,

total protein, CYP3A5 -+ &o] CL/FIl Fot IFs F

rr

O =E
e, structural model THH] 3.84 ©]A OFV Zrol ZHAskth

o]2} ¥ 7|3}, hematocrit, A%, albumin, total protein, 1-o]7} V /Fel,

hematocrite] Kaoll 2+zf fom|gt dFH & 7HA+= o2 YEyt
CYP3A5 #3382 CYP3A5 *1 RE-fA<} *3/*3 (poor metabolizer)=
Lot Wrhskaith. Backward elimination A elA =, o] F

712 CYP3AS7E CLIFel, AFol V/Foll wstth e Mese

Al A 77t OFVE 1083 ol 27 AZed, o4 T Q%)

92.315 %7}, CYP3A57} 25.387 =7}, A|Fo| 39.131 =7

f

i
N
N
N
N

7} 2kth. Backward elimination ¥4 Al W 9-& 7z OFV xto] #hat
SHAl Table 40 AAEATE A WHFEES 233 HEF =24

A EEL Table 59 29F3te] A A3FA T

bt
iy

8 4% mde gt oot
CL/F(L/h) =16.2 X (1 + (POD — 8.44) x 0.018))
X eCYP1X0.436+CYP2><0.037
V/F(L) = 184 x e (Wtkg/57.50)x0.408
Ka(h™) = 4.47
Lag time(h) = 0.25 (Fixed)

-14 -



PODE ©]4] & 94+ CYP1E& CYP3A5 *1 H 4}, CYP2+ CYP3A5
343, Wikge AZ(kg)S Uit HE mdo] w2 o =3}

AZ2]9] ztolE Alztel] s AAIg 18-S Figure 29l A|ASFA T

L

Z 2do xS HBEAI CWRES HoEE AZto] thsle

°

Ebdl 18-S Figure 39 A A3k T

N¢

HE =g A3x4E Hrshr] 9lske], 20003] bootstrapt visual
prediction check #2o] HZF WHOo=Z A AdPEAT.  Bootstrap
A= 20003 F 19373]7F AF3H R FHHIASS Hsh
Table 40 B u® A o], HF EdoA U HolHE o] &3l

de PK AEESY FY B e 5M05" MEg Mool BT

= VPC A3 Y o A BERTE 97.95%2] AlEdolA
A7} VPC 3 & Ao 5hgsh mii g0

4ol A A & AT

kd

= AL, o] E Figure

3. &F AL 23}

ol

T Eok 23] ge 0T go] ANEAT

Target conc.x (822.48 x e"™° —(0.2916 x POD —13.739) x e

Dose(mg) =

4470 x (e—Tx(0.0015&POD—0.0746)XGCYPWKG )

-15 -



o] 22 AT Fofoll gk PK o] 24 =EFH F2o|th A
%3] &S A7) Y&l, ‘Target conc.’oll sid 7|#Ho] Z:E FHA
EEE tdstaL, CYP3AS *1 HFA o 79 CYPol 0.436-=, CYP3A5
*3*3Y 79 00375 tiddch. WTKGOlE B9l A %*0.408/57.50
= sk, PoODol= o4 F dE Uyt Tels FoF
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Tables & Figures

Table 1. Primers and probes for the CYP3A5 and ABCB1 gene

SNP Primer and Probe
Sense: 5'-CCACCCAGCTTAACGAATGC-3’
CYP3A5 Antisense: 5'-GCCACCCAAGGCTTCATATG-3'
AB986G Probe A: 5'-6-FAM-

CTTTTGTCTTTCAATATCTCTTCCCTGTTTGG-TAMPA

Sense: 5'-GTCTGTGAATTGCCTTGAAGTTTTT-3’
Antisense: 5'-TTCCAACCAGGGCCACC-3’

ABCB1 Probe C: 5'-6-FAM- CTTGAAGGGCCTGAACCTGAAGGTG-
C1236T TAMPA
Probe T: 5'-TET- AGATCTTGAAGGGTCTGAACCTGAAGGTG-
TAMRA

Sense: 5'-GTGACTCGATGAAGGCATGTATG-3’
Antisense: 5'-GAACATTGCCTATGGAGACAACAG-3’
ABCB1 Probe C reverse: 5'-6-FAM-
C3435T TTGCTGCCCTCACGATCTCTTCCT-TAMRA
Probe T reverse: 5'-TET- TTGCTGCCCTCACAATCTCTTCCTG-
TAMRA
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Table 2. Demographic characteristics (n=122)

o] 3=
Age (years)' 409+122 | Graft Weight ()’ 160.2 + 35.6
Sex, n(%) Type of kidney disease, n(%0)
Female 55 (45.1) Glomerular nephropathy 44 (36.1)
Body Weight (kg)i 58.3+10.6 Diabetes 9 (7.4)
Donor type, n(%o) Hypertension 5 (4.1)
Living donor 80 (65.6) Others 21 (17.2)
Deceased donor 42 (34.4) Unknown 43 (35.2)

-28 -



Table 3. Allelic frequencies of the CYP3A5 and ABCB1 genotypes (n=122)

Genes Frequency, n(%o) P-value
CcC CT TT
1236C>T N.S
36 (29.5) 63 (51.6) 23 (18.9)
ABCB1
CC CT TT
3435C>T N.S
23 (18.9) 71 (58.2) 28 (22.9)
AA (*1/*1) AG (*1/*3) GG (*3/*3)
CYP3A5 6986A>G N.S
12 (9.8) 40 (32.8) 70 (57.4)
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Table 4. Backward elimination step

Covariate

Model

Full model

OFV

dOFV

(TPRT*©6)  (CYPI*©7+CYP2*08)
*
e

4

CL/F=01*(1+POD*@2)*(1+HCT*®3)*(ALB+0.0001) *(1+WTKG*@5)*e
(POD*010)  (HCT*®11) (WTKG*®12) 013

V [F=09*e *e *e *(ALB+0.0001) *(1+TPRT*®14)*e

Ka=@16*(1+HCT*@17)

(AGE*015)

Albumin

7681.328

(TPRT06)__ (CYPL-O7+CYPZ708)
e

CL/F=@1*(1+POD*@2)*(1+HCT*@3)*(1+WTKG*@5)*e
(POD*@10) (HCT*O11) (WTKG*012) 013
V [F=09*e *e *e *(ALB+0.0001) *(1+TPRT*®14)*e
Ka=@16*(1+HCT*@17)
({CYPT*O7+CYP2*08)

(AGE*015)

7681.423

+0.095

Total Protein

CL

CL/F=@1*(1+POD*@2)*(1+HCT*@3)*(1+WTKG*@5)*e

(POD*010)  (HCT*®11) (WTKG*®12) 013
V [F=09*e *e *e *(ALB+0.0001) *(1+TPRT*®14)*e
Ka=@16*(1+HCT*@17)

(AGE*015)

7686.827

+5.404

Weight

(CYPT*O7+CYPZ*08)

CL/F=@1*(1+POD*@2)*(1+HCT*@3)*e

(POD*@10) (HCT*O11) (WTKG*©12) 013
V JF=09*%e *e *e *(ALB+0.0001) *(1+TPRT*®14)*e
Ka=@16*(1+HCT*@17)

(AGE*015)

7693.98

+7.153

Hematocrit

{CYPT*O7+CYPZ*08)
CL/F=01*(1+POD*®2)*e
(POD*@10)  (HCT*O11) (WTKG*@12)
Vv d/ F=09*e *e *e

Ka=016*(1+HCT*@17)

(AGE*@15)

13
*(ALB+0.0001)® *(L+TPRT*@14)*e

Albumin

7702.907

+8.927

CL/F=@1*(1+POD*@2)*e(“YPOTCPeos
Vd/F=®g*e(POD*®10)*e(HCT*®1l)*e(WTKG*®lZ)*(1+TPRT*®14)*e(AGE*®1S)

Ka=016*(1+HCT*@17)

7703.863

+0.956

POD

CL/F=01*(1+POD*@2)*e(""I"o7rCvFzes)
Vd/F:®9*e(HCT*Gll)*e(WTKG*le)*(1+TPRT*®14)*e(AGE*®15)

Ka=@16*(1+HCT*®17)

7709.369

+5.506

\
Total protein

CL/F=01*(1+POD*@2)*e{YF"or*CFzen)
Vd/F:®9*e(HCT*G)11)*e(WTKG*®12)*e(AGE*®15)

Ka=016*(1+HCT*@17)

7711.078

+1.709

Hematocrit

CL/F=01*(1+POD*@2)*e(*Y""orCFzen)
V [F=@9*gWTKG*012)x(AGE*15)
d

Ka=016*(1+HCT*@17)

7712.322

+1.244

Age

C |_/|::®1*(1+POD*GZ)*e(CYP1*®7+CYP2*®8)
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V /F:®9*e(WTKG*®12)
d
Ka=@16*(1+HCT*®17)

C |_/|::®1*(1+poD*®2)*e(CYP1*®7+CYP2*®8)

Ka  Hematocrit V /F=09*"TKe1) 7725198  +2.889
Ka=016
CL/F=@1*(1+POD*@2)*g(C"P1o3+CYP2en

Final Model V [F=@5*e" T 7725.198 -

Ka=07
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Table 5. Population pharmacokinetic parameters of tacrolimus and bootstrap
validation

th th

Parameter nF’:ggf.] VoSEM™ | Egg* percSenti le per?:gnti le
CL/F (01) 16.2 5.8 - 13.3 19.1
POD (©2) 0.018 21.3 - 0.012 0.024
CYP3A5 *1 (©3) 0.436 18.6 - 0.234 0.638
CYP3A5 *3/*3 (@4)  0.036 77.7 - -0.158 0.232
V/F (©5) 184 9.9 - 154.2 213.8
Body weight (@6)  0.408 22.9 - 0.253 0.563
Ka (O7) 4.47 0.8 - 35 5.4
Lag time 0.25 (fixed) - - - -
o CLIF 0.115 8.1 34.9 0.085 0.144
oV JF 0.386 105 68.6 0.255 0.516
o Ka 0.36 24.9 65.8 -0.288 1.008
o 4.07 - - 3.76 4.38

Random residual
variability (%)

*%SEM: Percentage Standard Error of Mean

**[1V: Inter-individual variability
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Dependent variable / Pop. prediction

Figure 1. Tacrolimus trough level data per individual patients
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Figure 2. Scatter plots of population predicted concentration vs. observed

individual predicted concentrations vs. observed

concentrations (a) and
concentrations (b)
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Residuals

Figure 3. Weighted residual vs. Time and Conditional weighted residual vs. Time

Conditional weighted residuals / Weighted residuals
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Figure 4. Validation of the final model using Visual Prediction Check and

Simulation
50.0
45.0 y
x
400 *
A
= 350 X / ‘"7&-\__‘\
X A &
5 e Sk ok o o
X

£ s /xx>< % L x X y < % “ ——50% SIM
s 0%y X X x :Qx" X ke x x y “ —8—5% SIM
[=)] X X % X *

20.0 x X X & X 5 = 95% SIM
3 x: X xXxx; §§Xx§§xxx ><;E % i

x < Simulation

515.0 §i*xx x*x: X ¥ X §§ 2 X o x X

10.0 — - ~ ¥ IR Xxx ¥ x

¥ X x X x XXX ¥ ¥ox X x X ox
5.0 X X X X% X x X % x
w XX XX X ¥ % X x XX
00 X = A XX R e —— e
0 50 100 150 200 250 300 350 400
TIME (hr)
_36_




Figure 5. Influence of post-operative days on tacrolimus clearance
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Figure 6. Influence of CYP3A5 genotype on tacrolimus clearance
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Figure 7. Influence of body weight on volume of distribution of tacrolimus
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Abstract
Population pharmacokinetics and
pharmacogenetics of tacrolimus
In the early post-kidney

transplantation period

Ha, Soo Jung
Clinical Pharmacy, Department of Pharmacy
The Graduate School

Seoul National University

Tacrolimus is a competent immunosuppressant used for suppression of rejection
after transplantation. The importance of targeting serum levels of tacrolimus is
famous for affecting graft survival and clinical outcome; however, it is still hard to
predict the level exactly due to its high individual variability. Clinical factors such
as age, sex, body weight, hematocrit and post- transplant period and genetic factors,
CYP3A5 and ABCBL1 have been identified as the contributing factors of tacrolimus
pharmacokinetics. This study aims to analyze tacrolimus serum levels of two weeks
just after kidney transplantation using population pharmacokinetic-pharmacogenetic
study to identify covariates affecting pharmacokinetics and develop the model for

predicting serum levels and to suggest dosing regimen based on the model.

All trough levels until 15 days after transplantation were collected. Dense

sampling of tacrolimus was done at 0.5, 1, 2, 4, 6, 12 hr after drug administration
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and analyzed with trough levels. Clinical/laboratory data were also collected for the
same period, and CYP3A5 and ABCB1 genotypes were analyzed to use in modeling
from all included patients. NONMEM version 6 was used for model development
and visual prediction check and bootstrap 2000 times were used as model validation

method.

All 122 patients were included to this study. Among them, dense sampling was
done from 61 patients. The pharmacokinetic data were well described by one-
compartment model with first absorption and elimination and lag time. Estimated
population mean of pharmacokinetic parameters were following: clearance (CL/F)
was 20.6 L/h, volume of distribution (Vd/F) was 286 L, absorption rate was 4.41 hr-
1 and lag time was fixed to 0.25 hr. Post-operative days and CYP3A5 on clearance
and body weight on volume of distribution showed the significant impact

respectively.

This study identified covariates affecting the individual variability of tacrolimus
pharmacokinetics using densely sampled and trough tacrolimus levels in Korean
adult kidney transplant recipients. This model will help to predict ideal dosage of
tacrolimus more properly and to develop rational guidelines for individual drug

therapy.

Keywords: Population pharmacokinetics, Tacrolimus, Kidney transplantation, Genetic

polymorphism, CYP3A5
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