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Abbreviation Description

ABCBI ATP-Binding Cassette, Sub-Family BI (MDRI)
AUC area under the concentration —time curve
Alb albumin

AST aspartate aminotransferase

ALT alanine aminotransferase

ATP adenosine triphosphate

ALP alkaline phosphatase

ABW actual body weight

ANOVA analysis of variance

BA bioavailability

BUN blood urea nitrogen

BMI body mass index

Co trough concentrations

Scr serum creatinine

CNI calcineurin inhibitors

CYp cytochromes P450

CCB calcium channel blockers

DM diabetes mellitus

DW dosing weight

D-bil direct bilirubin

dnCyp * dose normalized Co

dnCo/DW ** dosing weight and dose normalized Co
EVL everolimus

FKBP FK-binding proteins

GGT gamma-glutamyl transpeptidase
Hb hemoglobin

Hct hematocrit

HBV hepatitis B virus

HCV hepatitis C virus

HIV human immunodeficiency virus
HWE Hardy- Weinberg equilibrium
INR international normalized ratio
IBW ideal body weight

doi:10.6342/NTU201802661



LOD limit of detection

mTOR mammalian target of rapamycin
MMF mycophenolate mofetil

MPS mycophenolate sodium

MPA mycophenolic acid

NFATc nuclear factor of activated T cells
NADPH nicotinamide adenine dinucleotide phosphate
PK pharmacokinetics

P-gp P-glycoprotein

POD post-operative day

NODAT new onset diabetes after transplantation
PPI proton pump inhibitors

POR P450 oxidoreductase

PCR polymerase chain reaction

SD standard deviation

SNPs single nucleotide polymorphisms
SRL sirolimus

TAC tacrolimus

TDM therapeutic drug monitoring
T-bil total bilirubin

TP total protein

VIF variance inflation factor

* dnCp = TAC trough concentrations/daily dose = (ng/mL)/(mg/day)

** dnCo/DW = (ng/mL)/(mg/kg/day)
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Abstract

Introduction:

Large interindividual and intraindividual variations of tacrolimus (TAC)
pharmacokinetics (PK) exist in renal transplant recipients. Many factors were reported to
influence the PK of TAC. However, there are limited studies explored the influence of
both clinical and genetic factors, esp. in Taiwanese renal transplant patients. This is the
first study investigated both genetic and clinical factors that significantly influenced TAC
PK in Taiwanese at three different time points after renal transplantation.

Methods:

This study recruited all the candidates from kidney transplant recipients who
underwent transplantations in our medical center between January 1, 2008, and July 31,
2015, received TAC as immunosuppressant for at least 6 months, and transplanted at the
age of 20 to 65 years. Exclusion criteria were retransplantation, multiorgan
transplantation, non-Taiwanese subjects and human immunodeficiency virus (HIV)
positive patients. All patients enrolled were followed up during study period and their
blood samples were taken for genetic study after signing informed consent. The
concentrations of TAC were dose normalized, including dnCo (dose normalized trough
concentrations) and dnCo/DW (dosing weight and dose normalized trough
concentrations). These two variables were log-transformed in regression analyses to
ensure a normal distribution. This study evaluated the dnCo and dnCo/DW of TAC at three
time points: the last steady state Co before discharge for transplant surgery, 3 months after
transplant and 6 months after transplant. Univariate and multiple regression were used to
select the candidate independent variables and to identify the significant factors that

influenced the In dnCo and In dnCo/DW. Independent z-test or Mann-Whitney U test were

viii

doi:10.6342/NTU201802661



used for continuous data. One-way Repeated Measurement ANOVA (analysis of variance)
was used to compare lab data and TAC Cy within the same patient at different time points.
Chi-squared test and Fisher's exact test were used for categorical data.

Results:

A total of 98 kidney transplant recipients were enrolled in the study. At all time points,
CYP3A45*3 polymorphism was the most significant factor associated with TAC In dnCy
or In dnCo/DW, with a R? of 0.35—0.45, which increased over time. Other significant
SNPs included ABCB1 (C3435T) and ABCBI (G2677T/A), but the impact was small. The
R2 of ABCBI (C3435T) polymorphism at the time before discharge after transplantation
and 6 months after transplant were 0.05 and 0.02, respectively. The R? of ABCBI
(G2677T/A) polymorphism at three months after transplant was 0.05.

Significant clinical factors varied at different time points, and only had a total R? of
0.10—0.15. Before discharge after transplantation, age, mycophenolate mofetil (MMF)
or mycophenolate sodium (MPS) daily dose and direct bilirubin were significantly
associated with TAC In dnCy or In dnCo/DW. Significant clinical factor at 3 months after
transplant included age, sex, daily dose of steroids and total bilirubin (T-bil); While at 6
months after transplant included MMF or MPS use, daily dose of steroids, direct bilirubin
(D-bil) and hematocrit.

In subgroup analyses, CYP3AS5 nonexpressers were found to be more sensitive to
other SNPs, including ABCBI (C3435T) and ABCBI (G2677T/A). Their R? in univariate
regression analysis at 3 time points increased from 0.02—0.07 to 0.15—0.20. We also
found that 82.2 % of CYP3AS expressers had at least one CYP344*]G mutation. In
contrast, 92.2 % of CYP3AS5 nonexpressers did not have CYP344*]G mutation.
CYP3A44*1G polymorphism was strongly linked with the CYP3A45*3 polymorphism. Last

but not least, the present study found that patients receiving MMF or MPS had higher
ix
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TAC dnCy compared to non-users (dual therapy) at all three time points, although the
differences were not statistically significant.

This study also provided comprehensive gene distribution data of SNPs related to
TAC metabolism pathway in Taiwanese. The proportions CYP3AS5 expressers and
nonexpressers are 47 % and 53 % respectively.

Conclusion:

CYP3A45%*3 polymorphism is the most important factor that influenced TAC In dnCy
or In dnCo/DW in renal transplant patients within 6 months after transplant. Thus, testing
CYP3A5*3 polymorphism could serve as a reference for dosage adjustments in patients
with difficulty in achieving TAC target concentration. The significant clinical factors
varied at different time points and played a minimum role. TAC Co should be closely
monitored when there is a significant change in the factors mentioned above.

This study showed that CYP3AS nonexpressers were more sensitive to other SNPs,
including ABCBI (C34357) and ABCBI (G2677T/4). In addition, CYP344*1G
polymorphism was strongly linked with the CYP345*3 polymorphism. The relationship
between different SNPs should be considered when we apply patients’ genetic data on
TAC dosage adjustments. Finally, future studies are needed to elucidate the influence of
MMF/MPS on TAC PK.

Keywords: tacrolimus, kidney transplantation, pharmacokinetics, drug interactions,

clinical factors, genetic polymorphism
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o
l“\ﬂ

JRE NI REREEFEZT RS EROL M o F Ls B2 (combination
regimens ) # 4% — B CNI( cyclosporine & TAC)> 4c + mycophenolate & mammalian
target of rapamycin (mTOR ) inhibitors (everolimus > EVL # sirolimus » SRL) » £

+ prednisolone ° & & pF > & ¥ 5y f 4 b - B H k488 (basiliximab ) 2 &_% tkin
$2 (rabbit antithymocyte globulin) % & TAC ~ mycophenolate mofetil (MMF )
corticosteroids fr basiliximab (3 /% it F AT B T F o Cighie £ LK
F iz (quaternary immunosuppressive therapy ) «& 78 B A i 3 Gz B > 10 '% M % 55
e g g E g e g o 2973

Cyclosporine v TAC Z_ & ZFr$ 152 ¢ £ 8 i 7 > CNI © & F 7 ik

I FERA e 4 e % (allograft outcomes )> iz fk e % 1 R &R S T F 25 B>
23 g 4 AZiB T0 %A TRA R 4 8 7 TAC .
2.2 Tacrolimus f§ 4

TAC (*~ % FK506) t 1984 # j st ik ¢ 7] (Streptomyces tsukubaensis ) » %
ok 53330 L - FBE P A3k 4 (macrolide) thit &4 5 FIE § 55 4 cnd & drdl 4

Badi- BALgdrilB kg iMNET S EPBERTETE R o470 4
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1994 & » % FIPOR TAC @& ¥ 303 WAL NG 14 5 5 b P9 2 s 4 e
FO RS g 4 PMON 2 B g R ek 3R <P B 2016 £ 2 Bin
Organ Procurement and Transplantation Network/Scientific Registry of Transplant
recipients (OPTN/SRTR ) #cdx 28 7+ 7 4238 90 %% 545 fap A % TAC fe 5 i i
AR g B A oY b s TAC & A F B 6 % R RS - LERE L E e A
o PR S SRS P E B BT E R AR AR E Y
WIS ot B o 4O TAC Sin i P ARG TP B E T DA LS f i 5
g B B R iEr o

TAC - % CNI» 2§ B REE HEHF U2 & F hin k4 ic (narrow
therapeutic index ) >’ ¥ ¥ & PR EE S A - P36 g gk R s
FApB- 2 FenB 2 2 ¢ RRSIPHENE FRBUAfrBHN DEHFTRR
1% TDM % dq 31 B4 g5 + TAC en# £ & - LRk i 7o 38 TRk A (steady-
state ) e TAC %5 % % 5 )k B (predose Co )2 fE Rk i ek B —PF T & 0T 5 #f (area
under the concentration —time curve » AUC ) § {%4F chp B % > ]t TAC 1 Co ¥ *
R R A SR 57,58

FTAC g P R MR HRAE A EHBIEET R TOR'E - ST

PR EHBEETEI T I ATHANEEGT 4 EBIREBEEF i
]

peb s TAC eh P R R ed M2 P8 M ans 0 o L TAC 304 e
BEY (DT d W53 BB R4 T2 A p) & 58
EREG M2 F TAC s ¥ ER B3NS K B € 84 TAC & [Hehh % o
BRI PBET 3BT FMARFFIR I ADT I P E LGP R F
FAFEA-HFEL T
2.2.1 Tacrolimus 71T % 41

TAC > 487% 4] Chumoral ) 2 w*¢ 4| (cell-mediated ) #. £ F & & 7 #r ]
4
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P8 e d) T amse s (L g1 4 10 2 i eb T fw % i 4 3]( T-helper-cell-dependent )
B w2 i v ki o TAC §v%¢ b 39 (intracellular protein ) # ¢. % (immunophilin )
5 fI&{FK 2 & kv (FK-binding proteins » FKBP ) % & #3345 & %8 -
4T A Ffa s (calcineurin) _— i serine-threonine phosphatase > 7 % T ‘w? &
vt eho 4% 2 fxd 3 3% (interleukin 2 promoter induction) + &5 £ & s 1> o
TAC &2 FKBP % & 2 = ¢47 & #8 (tacrolimus —FKBP complex ) ¢ % & 3/ calcineurin
b I e B gL fE enst 5L 0 @ calcineurin & JE #-5E 0 T M2 §% %13 (nuclear factor
of activated T cells » NFATc ) 2 #ifi& i* (dephosphorylate ) » # % 3 5% interleukin 2 (IL
—2) AP T2 R & e e E  (cytokines ) B ik A FlH 4
(intermediaries) A& # ° +*42% — B CNI : cyclosporin» TAC ¥ & 9 H - + 3 -
FAZ -k RTTER ek > P OE BR LA T 0 TAC §FF
dm?& &= (apoptosis ) /4 % & it 4 £ F]+ — B (transforming growth factor-beta > TGF-
B) fllig > i drd] § 8 cytokines o d 3t TAC £ 5 feat IL—2 ®ig e 2 fegy T
# @ fn?e (T lymphocytes ) 2 # cytokines =it # » F]pt TAC £ 5 £ £ & cniv® o
63
2.2.2 Tacrolimus 1 &
TAC $ & 25 2] chp] (T & BT A % - f85 B R LRI 513 & chpl (F%
¥R B RS PeTig 2 enf (B o
JAE ¢ EREREFRMYE BEER (L& 0T B) G 2 FH 4
VLR ehd ok b i ehg] (£ % L 24k 7 4 7% (nonspecific effects ) T U i e
FAFE LRI AR FEREET G R A 2 A8 R B L AR
t 5% (specificeffects) 7 B o ¥ 45— & L3t & 1987 7| 2006 & F £ % §% 4 150
FATHEBEEEE > #* ¢ 7 cyclosporine & TAC e A Frilie g » BB
$IESELEPREE S FEREFUOT ARLE L B RE B TRSL WY

BoF A PR E R B G0 R %% g (urothelial carcinoma ) ~ w2
5
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(hepatocellular carcinoma ) ~ i i* 3§ + A 'm*& J& ( gastrointestinal carcinoma ) % #5 {&.
T WA AR ( post-transplant lymphoproliferative disorder » PTLD ) » ** §-3%#
H i R s 2 38 2.3~31 %73 % B b TR > L BH L RE DR
ENEEIECY ER N BN e A SR SE

TAC e A2 2 F e 74 &3 1% ( ¥ EL "H:ﬁé)]%’pm)]% R R
Vo RR R OREREY AR REY CEBEER)-n R E c Bo
#1818 273 ¥ 7k (new onset diabetes after transplantation » NODAT ) ~ § § # 7
EAFEP BB TRTAG (B ML) B3 2 (H R
PRk RE DR S A EBTE > LEEG SRR S T8 2R A A hT R E e

4 v Sedichos B~ = faH W fig (triglyceride ) ~ s i #~f& fi* (serum creatinine » Scr )

>
>

4 o 69
R oo A TAC § 8% ch2 LB AL R F 8 « p i FET4
M B e TR 3R BT g s B) FA G Mo T SRR R iRE
SR e r 2D AR T R (E R o f R I el T C
B Ra e st o Rt P RFISIMA AP o T F A
RF B LPit* TACH M » 3 P #RELH B A2THEB OB oA i
#TAC i pdrdliz 6> FApF L o L 68 B BT ROp - 70 L
17 g Rt g it (arteriolar hyalinization ) ~ ¥ 5k 3k Al i ~ B Bt
£ HE ] ’F: % 1ﬂ (interstitial fibrosis/tubular atrophy ° IF/TA ) - Naesens % * 3% 5% v
TAC ¥R T w ¢ Tedgal Az ftdt o 2 TAC $ %) HDE A 1 B RA i
* g PR R o7 CYP3AS Eri— 4 AT CYP3A F 7 f#(isoenzyme )
T o TAC TS HE AMAHF M > 0 H R G - RauE § e o 125
WLAIHIES 2 LY o S ERE S - mTOR #4412 2 CNIs AN IEIE 0 N
8 2 MRk % o @ CNIs ¥ TAC 4p 4% cyclosporine § { & sk "k o 74 B o

s TAC¥: § mre B R4 CGH ARG Hehi 4 2§ 4ph A
6
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FlAI o P B EHEFOR > B ALR A e FIF] R BT AR $HAF e T R g AR A
B ok Fl g o Ao @ Ip B RIS AR A b e A E LRI ES 26 A RRE

Foen- & AR o

TAC #rg el 53 M ERFATAC L ¥ JERF M > Ra o CF g v
BinRERRRRN M3 H e84 TR p Ry AR 20 2 TAC ¢ 24 53 14
I 0 - B3R5 ABCBI i " B IR ( blood-brain barrier » BBB) % %
¥t TAC i 3% 7 f%4¢ 55 % % (central nervous system > CNS) iy # 7 i€ &
ek d o Big s e 4 BT T ABCBL el 7] 5 A2 TAC # 54 (47 ehip
Bigd > 00 gl R R - 0 F A - RenkEd o
2.3 Tacrolimus & # & 3|4
231 2

TAC %% % if hex e 3F 5 F]2 248 > 1 TAC eho R4 # & * &
(bioavailability» BA) =BT L3 3 A% 2 (4—93%)> T3 JRBA 5 25%-
PPUC ORI g Rty 35X 1.6 3 23 g EFIEF L YRR 0 SR
Adeed PR EFI BB R P ER o Pt G4 ¢ 'F K TAC Bfainig S {ofe i o

Tkt GARSTRURET dup 4 0 TAC i ¥ kR4 F S BMp LB
(intrasubject variability ) » 7 FTEIRIVAEREMREL b4 §F TACE 8 4
-~ AR pE s A H R Bk &> TAC eho JRBA € B 5 3 T % o7 pob s v jReh
TAC 7 Je3%fcf it —Azi@ * » FIL JF i+ € #rd]% 5 5§ ¢ 7 CYP3A4 & P-
glycoprotein » ¥ 3 2 § 7 * FEFH  F o8
232 &%

d iR P TAC RLA Bt » 0 & % F R 30050 Mg T
N }.v;g\ B};,EQ!;{\ P N VLR X ’94‘—95{0

e ? P TAC g B il &% 3 _9_3%‘«3{ o > d w3k 7 B kAR T FKBP

doi:10.6342/NTU201802661



? TAC % FKBP } % B M fr4 > TAC oo ® & # ¢hi & S35 4 (driving force)
o IR oo F]pt s TAC & ® kB v b }Fﬂ’t’/?']&’\_ﬂ-/p n J\/%)ilijrﬁ 1 (1= 4

fa ’]J%F“ (whole blood to plasma ratios) R A 15: 153517 3%

F_L

}_&me A # 7 gFE TAC kR ~ & 3f:w 3¢ k& (albumin ' Alb) %
w vt % (hematocrit » Het) @ § § + foRleec % o 8285 TAC “% TRAES LN n T

+o ’é_if"]{f“‘ 'TAC ¢ ZHP Hd 0 F & B3 LW 989%HTAC ¢ & & 1|

o ?  TAC 54 % £ F| ABCBI &7 I e 4 6 el # 52 4 5 *

Niud

ABCBI + 34T 3+ > 30 TAC eni®* 5 £ 2 5 o 87 m & %2 > TAC €
BEBELEW g RS Fon oo 83868889
233 PR %
$A R R FEEFIRLS 2 v RS C Hhie TAC (MC-labeled TAC) » 4 4
A s TAC L3255 77.8 %&£ 7 M8 L T vz » # v JRe TAC T34 7
94.9 Y% H| B ¥ 0L i wofe 0 T @At L TAC L R i piRie 0 R 0T
2% TAC 2t R ARk #45 78290
fs ¥ o B a0d arcsbiaiE (radioactivity) W %2 TACARME » %5 » &%
® R ® HRIFI S TAC £ F 54 0.5%H TAC 232§ s 50 1% & S 3 i TAC
k] RE R SE S 0T
TAC 1 & % CYP3A 3 fis ¢ eh CYP3A4 fo CYP3AS & & 3t 7%
( metabolic clearance ) » - A3 F5K ¢ = > N #F (> 99 %) > >3 e H_ A% A
(intestinal mucosa) > F]pt CYP ¥4 ch4 504 2 £ AR B ¥ TAC ki
fr ik 3 £ & gt = o OW2 TAC fe phs E_P-gp et > P-gp §— BEWHE 5
ﬂi%] 4 {1 (transmembrane efflux pump )> 2 & & % + A *n*# (intestinal epithelial cells )

fei | ¢ ¥z (biliary canalicular cells ) # 3 & B2 8% 5 e jofoft i (excretion ) e

8,44,93-96
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paini TAC BHEFEGFamg AL E Y 5 - 4 kp >t CYP3AS {r
P-gp HAF] 5 AP ER SIS FLREE  bldo> F 4 - BAA GBI AR+
A 7] (wild-type allele » » ,7&»{ CYP345*1) uf A ¢ # 3 CYP3AS s e » @
7 R %A% =4 %] (mutant allele » » i*u—ft'\ CYP3A45*3) #% £ %8 (homozygotes » +
e 2w _CYP345*3/*3 )R] £_CYP3AS5 254 . (nonexpressors )o ' "**1% ABCBI( ATP-
binding cassette sub-family B member 1) E_% % P-gp chf F] » T ik 7] % A i%
Vi § BB TAC inZE s 5 o101 g g L CYP345 i 1% A4 € B ¥ R E TAC
it 11104 &5 JBCBI ch% B & TAC 08 1 s S0R] 00 g g £ 2% en o 101103

L TAC B 68 g B 2R Bl TAC 2 3 % B Ren 5 6% (Glde o P
g d CYP3A # Ffeketoconazole ~ diltiazem ; & _¢ 3% # CYP3A ¢ rifampin ) »

10 e gy B AR FlIE L o OB

2.4 TeB F1& H tacrolimus ¥ # § s 38

FIFET A 6 7 TAC cnii Fhd 2 B (£ 1) blde CYP345 A %) 5 A b
A PBEEIpFE NI EIEI AT A v § 2 TAC A2 23 (7% chF| 2 5% > &
T LERTAC 3 B R F I OTAC 2 7 * FenBHE L8 304 fFFes
Yo L B oo T i € B E ¢ CYP34 §v ABCBI 03 #174] (genotypes ) ~ 18107108

G402 TACEH v # R Ach 3 (5% FR10 = 5 are s 2 48 74 %4 TAC

B g s o
241 #£#
BEARB AT A T LR IR G et SALE ST T 0 BT E L B

—

B ERIFEE G B BE AP AT ZT N R BLEFHIRNESF > b
deo A HFREA | TR AR &R0 17—46% 0 FIN R hCYP SR B
4 ¢ BF RS o 1M Antipyrine ¥ - 1 non-specific ¢ CYP % F > » Ep| £ 775

CYP # i ch— B M 3p 1% o "L F # &3 4o > antipyrine 75 "f (clearance ) 1 %
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FHCYP ehg 406 7% o 10 4218 65 ek £ 4 fpdot £ 9 4 0 BB TR CYP
FEh kSRR B R v et % (halfilife > tin) ¥ § 4K 50-70% -
%15 TAC £_CYP3A4 & CYP3AS chst Jf > #7100 TAC chi s 5 4 4 7 it & 5] # 8
ﬁj_gz_zgg o 93,117,118

E e - 1O @R & TSRS ¢ O R s 60 it~ 40
=59 k2 2039 fk= o RIEEFHF SHOER LB - B F IR TAC

SFE 2R L e £k & (dosing weight and dose normalized Co » dnCo/DW ) #iE

Q.

ksl

ez BRFREEFLR T ERAYL MITERG £ DGR TACEHF o

o

PRl Ra o T - AT L TR Mk A A S 1834 & 23564 &
A 65—84 fi i I 65— 84 s 4 b4z 18—34 K fr 35— 64 f thps 4 o
23 8 1 dnCo/DW » 20 ¥ — A AR Fa A Y e R I ] e 4
¢ 7 #. % 5 TAC dnCo/DW - 12!
2.4.2 {H|
L Mt TAC B 8 chB Pk A7 0 A% %o 12 fagh L o
o BRI Pt BHNERSE REA R P h A AR S S
( pharmacodynamic ) * P‘” FEEPUELR B x5 me (& 5 TAC)E_ CYP3A
DR FALERAENES R I P HAEF 1P 2T i d CYP3A aaiE
BB Flsf B S CYP3A EBRT B REF - 151 4 - 420 B
(L ffed 22 10 &) THB i L %5 %7 9G4 T IR TAC - #(0.05
mg/kg) 4 18 % 4 TAC ehB 6 5 Sdfc B I~ 0t A2 T 128§ B F 0 AUC
B E in i TAC hE® £ B 4 9 ot B2 B2 i
2.4.3 #1413 % # (post-operative day » POD)
FIgh L5 T § 0 B AR F AL 1S PR BB b0 & 3% TAC 60 Co 993 0
S pHEEEBR S BN A TACH NS EEFMAA T 120127 5 - 480 B

THH L ¢ dE ¥ & F47 7 (population pharmacokinetic analysis ) » 3 R'E %
10
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#4158 eh % B 4e > TAC miﬂf FEEBrTE T E ‘&%P\rﬂﬁmiﬂf;‘* Rl A
{60400 % o 1B 2F ST 0 HE B HENTAC Eb 8 10 > 129130 540 5 Staaz & 4
2 3B TAC m/)ai“f Fe B0 X pEBT E > @ intk TAC ‘)Fi“,f Fgitw
fo B2 A5 4R 15 B8 F 4% 2 chalbumin ' 2 Het § B o 25
2.4.4 FF 5%

15 TAC 1 & 3§ d "R A’&H*”% PEFIUAER G R 2o A T B TAC i f €
W o RIFEEH AL S A 0 B A TAC ehit i 4 AR B FIBAE
BERWLEIP T SF ] grR et 2 EBERT DAL TR

Zi},"ﬁ’\mTAC iuf gug;nﬁf 3 Hp gigﬁoml” % 4 > PR— BAFx
At :}‘}5 14 49 B4 e03p ] TAC rﬂzﬁ"‘,f FRRF koo

Foo oSl BAERHEE A OHRER R Y 0 # R TAC g S AR

% (total bilirubin > T-bil) f- "% &% it 1t & (international normalized ratio » INR )

J (%ag e B i P I TAC m,%’-‘,f FEEF Thilen? 112 EF 7 INR(INR
>14) @ T K iR el T 4T TS TAC LR UG SRR | A
FICYPIA [ o (g d SR g o T SErL s R LR R
> o B TAC m,ﬁi“f Foom g Tbil ¥4 v & «'f";ﬁ ARy #33 e CYP pE 4

TR 23

BochiF e 1 F o g s F Tobil 2 % 1 2—9.9mg/dL pF > TAC
S F T K 20% @ f Tbil 4 F %20 E 20 10 mg/dL > TAC g
HETHEAGA0% B ng R A TR B R - R o0 T b A TR

X4 ’E

3
T
e
E

£ 5777 > R A% IR aspartate aminotransferase (AST) ¢ #38 TAC

~

FrEE T G- A0 BRRBERE A S  FRABER S B o AST v
alanine aminotransferase (ALT) € £ TAC & £ & ¢ JEA § B o 18

2.4.5 HBV (hepatitis B virus ) ¥ HCV (hepatitis C virus )

B RFo F1i HBV e HCV B 4B B 75 > Tt 40 & T

%E}P‘:l A E‘qﬁ HBV ¢ TP\HCV ﬂ;\'m‘& r’:l'EJ;F;ﬁ}g,‘_)P‘:! 139 Eﬂiﬁ.ﬁ—r ’I&I"} U-T—)?;ﬁf }P‘ag
11

doi:10.6342/NTU201802661



PR CYP f5 % h e i2m B8 TAC ik gf o MO 5 — 4 30 B T %H 12
:}F% A m}ﬁa ¥R~ 3 (case-controlled study ) » # 3 TAC m,ﬁ'— ",4rt &2 HBV 4+ HCV
RS A AR M1 o P Manzanares % 4 HF 0§ C qF { e 4 AP BV F0C AT
et 4 TAC en@m B fe o ¥ kR g BEF A o 0
24.6 T
Fo a2 BB RATEE > FRTAC i ¥ RARETHA T 2 [T
£ 5 Scr b2 10%10 1R Ser kB4 1.5mg/dL) B P ¥ - 2122 Bia
iFmre s A R 0 Y So = 2mg/ AL TAC i S g R F T N
R H S = 2mg/dL T b B 2 TAC i % 40%:T i F B o 0 H 5
TAC 84 % 5d 5G4 F1 P 3§19 TAC i % % 92 Scr el B 7 3 1
TR ITHIRA B hSe kAR A A~ BAEAE G (subclinical hepatic injury) £
B M dp ik (surrogate) » F] 5 B i HIF i ¥ a8 A R T o g o @i S
SCr ! r——g . 136
247 6 39 (Alb) #24%v% (TP)
ﬁtjiﬂ]%“ ' TAC € % & 5|6 39 ~ 3k %o (globuling) % F-v F+ > 1% =
s TAC mﬁﬁ‘-wf X T|ETE Fu FenQ LA M2 B8 v FERDEE -
SE R LSBT AT REEFLE TAC (hEH ST > FREF 0 29

m/k}ii% 4r 5 TAC m/ﬁiuﬁ; _12' g &}E%"—r LESS 85,129,146 y _ & 105 @ %’W;ﬁﬁg f_—g_;’—;q A eEE

v

WESEFY  FRAFS kR HTACHF 4 F L ApM L L3lp 53 L8
{/,\ 7 28 3 "\:l:‘;/nﬁ o 147

2.4.8 % =% (hemoglobin » Hb) £ s % (Hct)

hon)

o ? o TAC § Bl & Flizi sk b o 2 gt TAC shifh 5 ¢ 2 3l e
henit £ 428 1% Hb 4o Het e 58 - % 5 — 4105 B T %4 TEp A PN E
#5477 0 # R Hoet &2 TAC shif ' $ 5 5 AR W~ 4303 B TR 4

AT 4 F iR % o FR Het & TAC Sip2 5§ B R JtM (r=084>p=
12
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0.017) o %
2.4.9 TAC 4| Prograf ®2 Advagraf ®

TAC B4st o pFE v JR— P & = ch# 3% 3 (4 rj&{Prograf®); BEfs 0 4

TR EL D QU E Lo A REEIE > v PR— P - TEDRIF B e IR (Bl

Advagraf®) 8190 S A0t enfR kiR E H R 7t L AR Tl E AT TR A
AR L 0 TAC - P - R - p A OB A B F S Tl 7
oo 150153 sk EX Sy Fadi o # TAC - p & = 04
3] > TAC e ® JE B € PP Bg ™ "5 > P10 v ek, Crespo % 4 3 IR G f7 e 18 7 en%
FHAR A 0 REFI D R Coo TAC - p - = ePHAIF &0t - p A = e 3
5% 550 %E g o 17
2.4.10 % Fm (diabetes mellitus > DM )

Fl & MR m $ 3k 8 B%CR 2B (end-stage renal failure) s 4 0 4 5 H v A%
B B et Gg o B9 - BESFRLA LA SR IF DY T IgH AR

e B Py 0 A g ERES LAY T me e Y T AR F e 4

Fop 60 4 B BT § B (TR B sk P94 - & 18 BT AT
e AR A ES F R WG MR A ARG R 4 TAC o
AUC ¢ "85 38% BE R A ER L A B> ey 7 § BB OB L 7 i 7
BB A TACA2de B R RE TP Rt ¥ kR - 1Y R MR TAC 6 8 §
Fap gt > TGRS ET ML
2.4.11 B %

ot TAC ch#dF o § £ PP -FLHR B % § FXF5 CYP3A

F s g 0 10160 B L TAC 4 B 5 d SRR CYP3AFE & kN3 7t o B 4

Gk

p

el

g BB TAC hERE -

B

13
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2.5 % 54 tacrolimus # & § chfs

TAC §d CYP3A4 1 2 CYP3AS #3#rr 4 P-gp ehx > #710 TAC 2244
FESGS PR fm%?r‘%f_ PRI E o T LA ﬁg_%nﬂ#u% e
CRSOL R R PR 2 g VRl RS FANEE R E 54 T gy %%’E‘ VAR R i
SRRy ol (first-pass effects ) % 3 4 TAC v JR BA © 81

¥ i #74] TAC i"f ehEE 5.8 7 AT a5 pe %74 (calcium channel blockers » CCB»
4 verapamil ~ diltiazem ~ nicardipine » amlodipine ) ~ azole % #i& ] % ( fluconazole ~
itraconazole ~ ketoconazole ) ~ macrolide #f4<# % (erythromycin ~ clarithromycin ~
troleandomycin ) ~ #E:I,iai # (indinavir ~ nelfinavir ~ ritonavir ~ saquinavir ) ~ #§ ¥ fi%
( methylprednisolone ~ prednisolone ) ~ Fut# #¢ i = 2. (fluvoxamine -~ nefazodone ) ~

A

Z 4+ JF re4r# (proton pump inhibitors » PPI > &4r lansoprazole ) ~ # v % %
(cimetidine ) % - 3% ¥ TAC i f T R.e 7 R Fu4 % (rifampin ~ rifabutin ) ~ o

R % (phenytoin ~ carbamazepine - oxcarbazepine ~ phenobarbital ~ primidone ) -

barbiturates ~ ¥ % #% % (St. John’s Wort ) ~ troglitazone % (% 2) . 8L11011LI6

2.6 £ %] % 3|4+ (gene polymorphism) ¥ tacrolimus # # § e 38
14555 fr TAC E#Fiph AT 5 A PRam gy FE 4L 37 =
3 % B ix:E A 7] (candidate genes) 3% 5 At AR LA PR E S F L
4 #1384 (potential biomarkers ) o A m » &5 & 5 7 L@y b 7 oL 13 E A F]
ETeR LA REL L S R (- B h%E e L AR
PRI RE LG ORF SR EF OB LA S 2 B LERSORE
8% o 90 g drd | A eh#E 5 A 7148 (pharmacogenetics ) ®_4 15 & F T B s R
A ICTAC AR S A AER A AL 30 Ta Mg A RP HRITE ISP

TAC &6 § chzk 5] 5 3|12 -

14
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2.6.1 CYP3A45

CYP345 A Flenp 3 3 (intron 3) P » #6986 «ni=% 4 A % = G (adenine
to guanine transition at the position 6986 » 6986A>G ) c%¢ R AL = CYP345*3 allele
v § A4 - BEPOT T (crypticsplicesite) @ S (encode) 17 &+ ¥ ¥ & eh
mRNA » $ {8 &2 4 - B 3) 2 ¥ ok B#5F (premature stop codon ) o F] 5 5142
CYP3AS5 %% 0% 44445 (splicing defect) » #7r23g & 5 # ix e CYP3AS 3-v S

%5 @R EF G B EA CYP345*3 4 (homozygous carriers © CYP3A5*3/%3) = %

o

CYP3AS5 nonexpressers » ig#k % B Ak s £ CYP3AS 39 4 Mhi & - &
HEI 5 2 5 £ 6986 chi=¥ 5 A R E_CYP345* allele’ v ¢ ¢ & ¥ 57 mRNA A
A2 FREARDCYPIAS fixh o 11018 Wk ¥ CYP345%] allele s A
% % & % 3 (high-expressive ) L F]4] » @ 25 CYP345*] allele g A LME 4
7 (low-expressive ) =3k F]4] o 109
CYP3A45*3 £ %)% 3|14 TAC & F @ Be G A NLnBF HEF T

AR 1 IR 4 3 b — g CYP345%*] allele i A ( CYP3AS expressers )
#p ¥+ CYP3AS nonexpressers 2 & { 3 e TAC #E i Flfple e ¢ JER B & o
B IRS BF S LEd N pg.ﬁ_v:gg VERSE S %"p;%:‘%% Tﬁ_ff?& A HEa ;E AR o 17,19,80,173-177
ke A B sk E T 1443 2 2028 B EEA e 4 eh%t & & 5( meta-analysis )

|

ik
(g
=1
=

I o CYP3AS5*] allele m#%f%—‘ﬁ ZTERFOATAC = p &L > * HE 7 FKd 3
% B % CYP3AS*1/*1 > *]/%3 > *3/%3 o 178179

Poav A Blga BA L BIFEE R CYP3AS A FAEY afitin ¢ S TAC 4%

* % (doseregimen) & ¥ % 5 W ¥ oMt ¢ N #% (randomized trial ) -

T3t Y CYP3AS K F12) %38 TAC HI £ s v OIS bt e v AL 91313 5 TAC

A€ ehke %] (genotype guided group » § — i 1+ CYP345*] allele i L Lo

H TAC Azde &£ 5 0.3 mg/kg/day > i2 5 CYP345*] allele i 4 T 350 * cH TAC

A4 A £ 5 0.15 mg/kg/day )& i 5 & * A F1 A1 B TAC #| £ .2 %] (non-genotype
15
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guided group » T35 * e TAC 424-# £ 5 0.2 mg/kg/day) it 3| p & Co e &
CHERARELE T AL a5 - hOOF TR FREY ATANERE D
w0 432 %un A E R P AR Coo B G R * A FIA EAE e N 5201 %
P FEFEFLR (p=003)-"0 Ra > o B aRm T RErl G FR\LPLE
# AT ERE hlengily @ AFRRNEHE e uEn] 4k Codnt F

s 374 %2356 % (p=079) F aBfpicEEE T FL IS LT HRFL

$ (p=082) "l segrie * L FA KA TACH L ok B v v L3k Fit i
ek FlE e vk F S A3 A # £ 9ic] (dosingmodels) ¥ it § { -

#H i d TAC i & & B3 2 R0 B %ﬂmz,% Ao e E 0 &
fed B- B B EARFANLTHTA R FE X E a4 W
2.6.2 CYP3A4
2.6.2.1 CYP344*1G

CYP3A4 $ 71720230 thiz % d G %2 A ch% BAFL 5 CYP344*1G allele -
TAC 1 & i5d CYP3A4 ¢ CYP3AS (3% > 4§ 1 % — @ CYP344*[G ik 7]
R ¢+ CYPIA4 A g s e > 38 @ F 3% TAC chifrp 5 F 2 2 TAC #|
BRI ¥ ER T LR E G RS A CYP3A4*IG %2 > < 7 30 %h%
= F) L CYP3A4*1G o 183184
2.6.2.1 CYP344*18B

CYP344 3 F1 520230 chi=% d G %2 A 12 20070 chi=% d T %+ C ch%
B AL S CYP344*I8B allele » % F 1 > — B CYP3A4*I8B chA F1% 3 ¢ $ &
CYP3A4 ¥ % s (15 e > F]p 8% + ¢ & TAC m,%“f FAME R RE R
ERT I PR L AR RedpMaeaa g o B0 ke s Hpm g ko
CYP3A4*I8B A FI1Z A # 112 % = A FPFF i 2 prapp £ 858 > 2 @ % 515

(primer) 7% 2t CYP3A44*18B °

16
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2.6.3 POR*28

P450 oxidoreductase (POR) ¥~ B ¥ i* B R fs > 22 Pilmie chp F ¥ > POR

F #-7 + K NADPH (nicotinamide adenine dinucleotide phosphate ) # # * CYP P&
3 ¥ fdkek & s POR*28 A Flen% £ € i =8 POR B el 4v v 38 #H 3% CYP3A4

2 CYP3AS ehfsd it 4o o 1% 35 2 Aw i 4 o g ~ 10 2 4 o
B 4wty PV oz @R p 4 ey 0 1 R REIRA § POR2S
# F1% B 1 CYP3AS expressors ( *1/*] fv*1/%3) £ 4 e TAC R &1 & ¢ jk
BooRm % % % %2016 & Therapeutic Drug Monitoring # | ei= 3 > v §_
S B 220 BEHFHER A DA R S 50 S PR BT HERR BN
7 POR*28 thih Fl% 8 & TAC B B RE o ¥ JER T2 ME > 19 7t p 3 B
3t POR*28 A F1% B ¥ TAC ## & BBl P racnid % o
2.6.4 ABCBI
R cnfd 8 Fv  (transporters) ¥ Fcowifr ~ o 2 b Bried
g o He Py S rrb]-* L {_P-gp > P-gp #.— B ATP (adenosine triphosphate ) %
if 31 <hiiy 2§15 (ATP-dependent efflux pump) » ' P-gp £ § R ichiwms # o
B 10 rg s mee s BT B e R T e ? s TPgp W
Ly 5 ¢k R4 (xenobiotics ) s’v”:&ﬂ’(éi’#%",% s AREP TS R A ¢ o P-gp e
4t 84 ABCBI A% %34 515 TAC £ P-gp 5 > 17 #514 P-gp &% if fr
SRR A L R EAER € BB TAC (g 2 ’”""‘“i"f » F]p > ABCBI # % %
AT s A4S TAC BHERE - BEL R T
CYP345 %2 ABCBI ih# M acd & p AT ehHE P pe 5 411+ (single
nucleotide polymorphisms » SNPs) 858> i = % | BT B F e TAC 5 5 £
TRt ABCBI A F1® > TAC éhwx fci B 82 3 BA T 5 A4 B> A w5 bth
B 12 (exon 12) p % 1236 e B (1236C>T)~ *t &+ 21 (exon 21) M %

2677 e R (2677G>T/A) 14 % *t B+ 26 (exon 26) f % 3435 % B
17
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(3435C>T)- 1% k@ » iz ABCBI # Fleh % Al 443 TAC 8 5 112 {25k &%

i

3
=
-

5_;52 o 101,171,175,199-201 ; gtrﬁﬁﬁ &F‘__I_ » ABCBI mﬁgr-] Z ;“ ]\,} Jli"]' TAC

—=

E

B 5 R P B 4 CYP3A5 0k ¥ 5 A TAC g o § - & 1327
B A hst & A 4740 3 ABCBI 3435C>T #04k %] % A4 > Apds 5 CT & TT 4
FlAdup 4o F F CCARAap L B RMOBERDT L ¢ RANE FRRF D
TAC & - 22 ¥ ¢ & ¥ 487 § h SNP » 2677G>T {= C1236T > % Bz dydy !

TAC ehd § x a J 58> 20529 v ¥ 3 5| &> &= B SNP % TAC & 3¢ & ch

SR 1 2k N 205-207
PRI F

BP 2 R T e GF SRR T A f 2 F TAC HEFFRE > @ ER
TAC & 7 L% BiLcnB R LR > 2@ 74T TAC chig * B R X F# o Ra > F]
5 TAC e Co g Ak b (7 12 TR 2 ieypipl I e Co k34 BRI E » Flut ik t o
P Bk e SR - R SR g o gt b Rk R 2R 2 5% (trial and
error approach ) %3 BAE AR E_F Leanis o 18 S0 FRing 7R FlE ¢ B

TAC ch#Ef 5 ¥ % 525 R P oA HRARELT £ 8 o
2.7 ¥ tacrolimus & E gl SNP 2. £ F| & #

g4t p e it TAC &6 F 3 255 SNP » 1518 &+ Pubmed # EMBASE
EEARMGEETT }}%:}%jz ¥R+ 4 AT w4 (1000 Genomes Project ) 2. su3*
FAL > ¥ fRAp B SNP &3 ® 2 < i A A o

2 }i%:hffz i * etz ¢ 7 @ CYP3AS and tacrolimus ~ CYP3A4 and tacrolimus ~
ABCB1 or MDRI1 and tacrolimus ~ POR and tacrolimus - polymorphism or
pharmacogenetics and tacrolimus o #73 % |12 }]?e R E R EDT T HF

Fen% = A T 5 (allele frequency ) 1 % 2 A4 5 ( genotype frequency ) °

é*‘é

i s}a%@g%%ﬁ&;ﬁv‘ﬁm T IE R AR ¢ 42 A L R

18
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Z AT EEEEN Y ST ACLES GEFS TN RS TR S
i 7|4 iR T 7 (Hardy-Weinberg equilibrium )« 5@ > § 304 F7 3 F § #& efe & 45
BOBEE LG APMARE T AL AN DI R T A G KSR R A
Eenik gy o “f gz ¢b > CYP3AS 56> 3 84 3 5 7 48 & expressers 14 %
nonexpressers 14 #c o Flpt R K P 2 H E i L Faup gk oo

F A AT F A 2008 £ - 2 o - kA NiE i 4 R men A g
REPEDREFL I B EWET Rp L BT g B 26 B
EFE Y 3 B 2504 4 BT AT EaE 2o R 1P A28 99 %2k FHE & < 3t 1 % SNP>

B RERE AETHRELR R R

2.7.1 CYP3A5

PP+ A AFEF T8 > CYP3IAS*3 enZ A TR I 28 5 18 % ~ F

80% ~ ATy 2 71 %~ %M 5 94% >~ 5 &7 5 67 % o m CYP3AS5 nonexpressers 7

Wi

-«
-

GIRI R & %5 4%~65%~51%~89% ~46% -

ELHEE DG LEFINORRPPRE SRR P A S HRkpER 3
BAE kp Rz R b BEE  F - BOTAR H jk 28 Bup 4 s
7 2% # CYP3AS nonexpressers cvt ] 5 46 % » CYP3A5*3 % = ;A FHg & 5 73
% o 22+ A AT F P R %3 e CYP3AS nonexpressers - 1] 49.5 % ~ CYP3A5*3
HE R TS 69%ARiT o HART 1 K308 AT S BN R ek au g 10020
22 1 d 5 3 BTy Wk CYP3AS expressers ¥2 CYP3AS nonexpressers 74 #c >
Flpt st B H 5 = A TP & oo gt 2 B e CYP3AS nonexpressers | B ¢ 3t 42~48
%2- [ » CYP3A5*3 en& = L T & PIJE_60~70 %7 % o &2+ XA A Fr 4 ¢ 5 2 &
A *% 11 CYP3AS5 nonexpressers +* ] 53 % ~ CYP3A5*3 thE = 2 FHE & 73 %4p fiedz
g i o AP A ens BT 0 213217 CYP3AS nonexpressers (bt 5] £ B g+ o
JE_45~67 %* % > CYP3AS*3 chE = A FPHEF P 5 69~80% - &2+ £ A F]2-4 ¢ p

* & # % ¥ 7 CYP3AS nonexpressers +* ] 52 % ~ CYP3A5*3 en& = A FHEF 75 %
19
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gL o hiERE 3 T EAY 0 20282 CYP3AS nonexpressers £ 6] 5 53~63
% > CYP3A5*3 en% A FHE 5 5 63~76 % 228+ & A T3 F 302 5 Jelp s R%
FHARAFAFTAH - g Ry HETH kg 0 2 CYP3AS AFA A H i
AEFEFANI AR s L 2 R EREFITLE 1R G RAEROFY
CYP3AS5 nonexperssers e+t 5] %) & 49~59 %> CYP3A5*3 e% = L ¥4 & B & 70~73
0 o

BENE REEIEFAT AR kL S BT B P, 22 o
B et E e £ % g7 7 2 CYP3AS nonexpressers ' & 5 64 % » CYP3A5*3 en% =
AFEF 581 % %= K &Y 2MEd B auTy 2 CYP3AS nonexpressers s+

CYP3A5*3 enZ K FHE K 5 90 % o NEEMNEREF CYP3AS A 73] s

*m\k\

FH RS DLER

ARAEREGT LAET  Au kA AT FF B AR5 51T
BREAL o AL fciop 4 % & CYP3AS gk 5134 # 4§ - & > CYP3AS
nonexpressers =t TZJIJ‘FK %80 %=+ » CYP3AS*3 enX = L Tt b]» K0 :'FK 90 %
WF o AT HEANE S LA EAT LR E - R4 PHEEAB RS L A
CYP3AS A FIA| A # Fipf st H s 3+ % A f85 { B '* &) 5 nonexpressers °
2.7.2 CYP3A44
2.7.2.1 CYP344*1G

B A AT d FH o CYP3A4*IG chE (= T B 2upd 5 85% ~ 3

239% AL 527T% "%HE 8% ~a L i 37T%emFF 10— B CYP3A4*IG
ATt GIP R A A B S 98%~61%~47%~15%~59% -

TR R RT3 R AL F AR ) 183225226 _ 4 p ks § b E A
W AAGT R e o P AT RFER > F 3 10 - B CYP3A4¥IG A Flant b 5

54 % > CYP344*I1G & = A FHEF 5 30% - &2+ A A ¥t 3¢ p AL R %8S
20
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% %0 - B CYP344*1G ' 5] 50 % » CYP3A4*1G eh% =k P 5 27 %4p % -
Re Fohafgad Reawry » B58HF 5 10— B CYP344*1G a0t b4 8] 5 53
% ~55% » CYP344*IG 0 & = A FPEF 5 31 % ~30% &2+ A AFr4 v 5 >
FAEFF 20— B CYP3A4*IG e ] 42 % > CYP3A4*IG ch% = 3k FIHE & 24
Yo+ AP F=iT o
2.7.2.2 CYP344*18B

Pt A AT E TR CYP3A4*I8B R22% F A cn% B o 8 5 1= 2L T &
BER LB 1% PG ARG R Fehs Nk p A EREEHT Y

1 %% A FPE % > ¥ Aps

.|_
é"i
Y5
—=
>~
Ei
—=
J‘
e
J,A
3
Q
=
A
N
*
>
oo}
&
+sg

2.7.3 POR*28

4+ A R T F TR > POR®28 en% = A FE S dz2bi 5 17 %~ £ 5
28% >~ A& 537 % B 5E30% 3L 535% @ dF 10— B POR*28 # 7]
vt IR B A B 5 32% 48 % ~ 61 % ~ 51 %~ 58 % -

T—ﬁ?}gl‘;}f’? , i—‘ﬂ}g 1% ’fi—_‘:‘ @],ﬁ:‘l‘” .3 % ’Q_@C‘}’-F' v]Ec?.’s fﬁ?fﬁﬁ*:gpi“ o 191,192,194,227
e REN T 55 %mx;é'fqz + 3 35— B POR*28 A F1% 3 » &+ L A7)
PE AR R PIT RA A R ET I B 5358 PORY2S hE A
BE o ABANT T 3R A I T 2Rk AR R
HX R e PORY28 % - A TR 5 25%  H4ka 5 RIA BTG 43 % ~ 50 % 3
¥ %3 32— B POR*28 A %] » POR*28 1% = A FPF & 3 30 % o
2.7.4 ABCBI
2.7.4.1 ABCBI C3435T

ot A ATt d TR ABCBI C3435T ehgh 71 5 A4 ¢ T ch% i+ 2L FIHF &
B G 15% > EW 5 43% KL 5 40% N E 2% a & s ST% A h g
S BT E R F A G kA A S L 28% 67 %~ 62 %~ 77 % ~ 81 % o

SRR G AL MAUT 6 A W 3B ARE 2Rk el b 1 RE
21
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%’3’4Eii‘1’(';3‘— rﬁ#ﬁ Fﬁg = ;E o 1’;‘_"3 ]_&]"’ﬁ6 E;X:-g ;E , 19,186,210,226,228,229 ’]i%—ﬁﬁ’f#“r ,&‘9 S ‘;7,1
Bdid BRSBTS R BATYRHEY 2 BT R
Flert G 57~76 %% & > @ T X L FHE S P& P 3 36~49 %2 FF o 4245+ A
AFFHETH A2 ENEEEFF 20 - BT EEAF o 63 58 % T ¥
fe g FIE
i & B

Wi

38%; 83 FA%EFF 20 - BT E AT 6] 5 50% 0 T eh%

IS

30 % ° hiEWen3 Ay o 202820 4 30— B T & g Flant
Pl B 58~60% m T hE = A FPHEF R & P 30 34~-35%R » 27 5 2 B eh3k 7]
AEFAEF T p A BEY N 5 20— BT & AT E HA
A 63%69% @ T e A FHEF P A B 5 38% ~48% o 1355+ L AT
B P RAARFEHEFF IO - BT ECAFTI 615 76 % T en® A FHE 5

& 48% o

N

FMEERF-BAh A RAREORMAL P A2 - BT E AT
LG5 T6% @ TenE - A FPHEF R A B 5 54% o

BRCGHE R R LRI T RN AHG 3R AT ] R BE ST
2% fLLL ‘}'JFE‘*: 1 E; tt% ﬁl ‘Eigf . 80,101,103,204,230-232 I}i.ér&""w"’h:; ;F{Up;i: 9 :3;4’, 3
G- BT EEAF S AN E 2% T9%  T2% > @ T ind 5 TSR] A u)

542 %~53% 53 % 20 FL? T o F 310 - BT EEAFG B 5 70
1 f

F_

% > @ T % AL FIHE

Wi

46 % o wr- I 2 (KA 0 FF 20 BT R4
Flent Gl A wE 79%~82% @ TenE = A FHEF 2 w5 52% 49% - i f i
LTy A F A - BT EEAFIGE 80% @ TehE = AFHEF 5 52

Yoo HRF L AT H AP TR ST

Bl
=1

H-

FS RS HEEAT RS R
R E 6B R RS o
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.Efi FI peni 3k

3.1 5 P i

TfRA TR N TRk F1E LR AT S A (CYP345*3 ~ CYP344*1G -
CYP3A44*18B ~POR*28 ~ABCBI 1236C>T ~ABCBI 2677G>T/A ~ABCBI 3435C>T)

HEFSE R L TACHE A & Jk B (dose normalized trough concentration ) 5%

32 3 3
321 AL EH#

AT ARERES E - BRI TREFF AT L F TS PR

ﬁ%*TACL?%%E%4’%%ﬁxﬂﬁﬁﬁ,#ﬁgﬁﬁiﬁ4%ﬁﬁx

AAE o IR EEAYT B IREFIR EHETAC hERE SR LAT S
R g dEd Rl ¢ 2 AT kT iR T AT S A (CYP3AS*3 CYP3A4*1G »
CYP344*18B ~POR*28 ~ABCBI 1236C>T ~ABCBI 2677G>T/A ~ABCBI 3435C>T)
HTACEHF PP Pl Py UEL < FREy R2L ¢ g P(Ho:
201512005RINC) = {e % = 384 efh 5] 5 A BA 7 - 475 L@ 4 § e r gD
EY¥Rh /Py 2B ERPERLE -
32.1.1 A7 5 A HA T 2Tk AT

FEDNP AP RRER DA LA F PUE e R PR TR R L R
FRP I oERARLFE S RARERT B F L2 4 oWk & F (informed consent )
5o o Bk B 5mL 5% o
322 A

ForiEite 7 £2008F 17 1p 3 2015& 77 31 p FHHBEH A > L0

hA a5 @ * TAC (Prograf® ; Astellas » Toyama » Japan) 1% & & g 4% 2 Jf 4%

23
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FPRE DS 6 o gt P PERE SR A3 20 ] 65 & o

SR o REBE A LB H A N2 LR
a,ii:,)%:i ( human immunodeficiency virus » HIV) ¥ & & 15 e LT
323 WA FRIIEZME
3231 4 %X FRTFFRE

&= %5 e+ TR EREPF T %S ICD-9-CM % i A [ V42.0 (kidney
replaced by transplant » F %45 18+ 718 2 i Bigo K ) 2 AR ABER B

52008 1% 1p 3% 2015417”31B7FHEE’?5A°

Bop i Bt 1 B2 I B8 12687 2ApM T ¢4
ARTAL B EE PR ME AR ES (AP BRZET D
PABE)FLrR(ZLERD)FL P28 2o (F B0 P )e
AV~ Gz P k% EIp % 4 P ¥ : blood ureanitrogen (BUN) ~ S¢; ~ TP »
Alb-~T-bil~direct bilirubin( D-bil ) AST ~ ALT » gamma-glutamyl transpeptidase( GGT )~
alkaline phosphatase ( ALP ) ~ Hb ~ Hect ~ INR -

£ UBmEPEmEREL Y BB L 3L pE i TAC-~SRL-EVL &2 ¢ TDM #

Ed PP EF#“,%;‘X*F Pk BRI T BRI W 2k e

FI* w0 AréEiE s RS jéf\%ﬁ?llfﬂér%?ﬁiﬁsj%'%’:}fﬁ AFfan 1 B3

2
L4

A

B 1230 hED - Aai P D2 B 50 5k

Ny

TAC #6i% ER2 ApH TR &0 (F& &~ 72 A3 - HE = - ¥
B e R )R AP -
BELLABEERGFHLRT TACL S 687 2954 o bt 17 s i

ET#%—QT% fﬁﬁﬁlig%if Ef/{;l"{w :’: T P\)\ZL#':VT‘ ||_,_ ];”7 }?,3& °
24
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324 TAC & 2R 2 Co
3.2.4.1 Prograf ® (0.5 mg/cap > 1 mg/cap ; Astellas » Toyama * Japan)

A MBS E 222 Co(Fli Prograf® ehX 8 4 5 87113 B>
steady state $) 5 4 F| 5 B L F 4 > F)p3iv3 0 2 X Sk B 5 iE T steady state e
JER o 23)> n 4 steady state e TAC k& 4 € Al » £ 47 o
325 %% <€ (dosing weight - DW) #Z_&

# % F =i € (actual body weight - ABW ) #2312 48 & (ideal body weight »
IBW: 254 1) & Jﬁ z_ @ o] i@ ¥ 5 &t TAC Jr prednisolone #| € (48 £ -
A
IBW (kg) for male = [height (cm) - 80] * 0.7
IBW (kg) for female = [height (cm) - 70] * 0.6
3.2.6 TAC #/& &1 Co (dose normalized Co > dnCo) % &

TAC h& £ 3 &% Fmw ¥ kAR RRRE £ 2 s d kARG AL

(concentration/dose ) =3+t & k % 57 o TAC 17dnCo § & &5 i
3.2.6.1 dnCy [ (ng/mL)/(mg/day) ]

% - 485 dnCo ((ng/mL)/(mg/day))> k& & * chH = 5 ng/mL - & & ¢ * chH
= % mg/day » E#-TAC thCo * & p B & Al o
3.2.6.2 dnCo/DW [ (ng/mL)/(mg/kg/day) ]

% = #8% dnCo/DW [ (ng/mL)/(mg/kg/day) ) )k & & * cn¥ i+ % ng/mL > # &
% ch¥ % mgkg/day > EH-TAC chCo* & p & 27 | § R » f & 5
dosing weight & a3t & o
3.2.7 TAC 3 » & 45 2_ ¥ 8L (. data collection )

Ay I TAC = B P 22 dnCo s 47 > A %] &
3.2.7.1 B4 £ ) o

#iE+ it ea > TAC 18 — =t e steady state 2. Cp ©
25
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3272 #4518 3 1B 7

B G3BY (FiegHed 1B agii)e 53 & Glp 4 it
TACH R % i ¥ R F %2 Cov 1A R* A% % IR TAC A » © 45
* P TAC kR o
3273 #1515 6 1B

BIEEAHO6BY (Fivdwidd 1B anfd ) FZ F&PEp R
TACH R % i ¥ R #4822 Cor 1A R* A% % LIRS TACER » 7 4
* P TAC kR o
3.2.8 # v # % Bdp (laboratory data) 2 ¥ P #F

& TAC thCo B4t s P % B P P A 3B I WARDEF B
B3R UEBES 6B kiR
3.2.8.1 # &= jiF ) pwh

EEPTACH e PR E 4 AP 57 > BRI TACH - p I M5

P
B ©°

3282 #1453 B2

ERHPTACH . pHw s 2 60 X p g9 > T TACH 2 p I s V5%
BepprzditigHRELTACR L pH= 2L 60 X MLy RIE > RIF BT
TAC 3w p #peh2 Y ¥k @ -
3283 #1456 B2

EFHPTACH . pHw s 2 60 X p g9 > T TACH 2 p I s V5%
BepprzditigHFELTACR L pH= 2L 60 X MLy RIE > RIF 52T
TAC #n p Hpend iV 3% 1E
3.2.9 % * ¥ & (concurrent medication) F_i&

FEEDR AP 3¢ Z TAChihw p Iy » PIERWE Y 5 o 8

S A € PR TAC nfbik B » RIS E RS B E Y B R R FE R
26
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FETAC Hdhw P g X 4 B4o@® > PP EB 7 3 E o

FRAEFIAAITOFERR Y ol TAC § 23 8% thfE R (blde
diltiazem ~ fluconazole ~ phenytoin ~ carbamazepine ~ oxcarbazepine & % ) > B %=X
ngr;g‘bg ;‘g"ﬁb’ffi X ;fz&x,%/,,\ﬁ 0
3210 TAC = ¥ KR 3k * 2

TAC 2 Cod 4 = FrefBmFREIVRIEL > &% I Fb Lok L&~ 475

( chemiluminescent micropartical immunoassay * CMIA ) % #5 ( ARCHITECT
Tacrolimus assay > Abbott ARCHITECT ®) -

B2 # B (measurementrange) % 2-30ng/mL > /42 (limit of detection
LOD) % 1.5ng/mL># % & (precision) 5 <10%% £ % #c( coefficient of variation -
CV) o 234
3.2.11 Genotyping = /%

41* QIAamp ® DNA Blood Mini Kit ( Qiagen Inc. » Valencia » CA) #- DNA j&_
A e w3k P ZBd R o CYP345*3 (18776746 ) ~ CYP3A44*1G (152242480 ) ~
CYP3A44*18B (1s28371759 )~ POR*28 (rs1057868 )~ ABCB1 1236C>T (rs1128503 )~
ABCBI 2677G>T/A (rs2032582) 17 %2 ABCBI 3435C>T (rs1045642) =1 SNP £ 7]
AR BOE pri 4 F & (polymerase chain reaction > PCR) (Veriti 96-well
Thermal cycler ® ; Applied Biosystems » Foster city » CA » USA) ©

DNA Z_% (DNAsequencing) & * hikx ® 52 Applied Biosystems 3730XL DNA
Analyzer ( Applied Biosystems * Foster city » CA » USA )~ & B 2 F]4] ¢ primers ( 3
forward % reverse primers) | % 4 -

3212 2% 2
32.12.1 B %
* i A 3ok kg4 % (systemic antibiotics ) 0 £ F @ I E4RA F

i * [ &]4r co-trimoxazole ( sulfamethoxazole 400 mg/trimethoprim 80 mg » Baktar ® »
27
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Shionogi » Kee-Lung » Taiwan ) ; valganciclovir (450 mg/tab » Valcyte ® » E. Hoffmann-
LaRoche » Ontario - Canada) J» RIAAZRE 5 B % 0m £ © Fop 4 bx B4 3750
FEhig * ¢ fvgr TAC 24 23 8% chfnd % (b4 azole #f4flk % ~
ciprofloxacin % % ) » B fe3%=x p% [ Bk € -y Tk ",4rt &4 e

3.2.12.2 ¥ F s

F kA G % F a 422 5 (antidiabetic drugs ) RIA£3L 5 A e 4 o TR

3

W% 5. & 7 sulfonylureas #f ( &]4c glipizide ~ gliquidone ~ glimepiride ) ~ meglitinides
#f ( b]4c repaglinide ) ~ biguanides #f ( |4 metformin ) ~ alpha-glucosidase inhibitors
#8( &4 acarbose )~ dipeptidyl peptidase-4 inhibitors #( |4 sitagliptin ~ saxagliptin )~
thiazolidinediones #f ( ]4- pioglitazone ) ~ insulin #f ( &]4 regular insulin ~ insulin
detemir ) ~ glucagon-like peptide-1 agonists #f ( |4 exenatide ) °
3.2.13 s34 49

St o478 * SPSS At gkl 22.0 (SPSS Inc » Chicago » IL » USA) » &t 4 1+
F#L* mean + SD (standard deviation) k& 77 » #g B[ FH* F A (%) kZ
T oo BEE THp B<0.05 PE Pt g F LR (statistical significance ) °

B e FEF R € @ * Kolmogorov-Smirnov # T kBl L F # & ¥ A F o
FREFEAT > RIS @ iofd By i * b+ ¢ # 2 (independent
samples r-test) > ¥ & * Levene % &£ #cl F {24k ¥ (Levene’s test for equality of
variances ) KiB[3ES 2 F O R HcIL FApE > B Levene ¥R il Tt <chp &
=005 Rz A rHhdchp B AP E R R Hchp B0 F Levene % B il 7
B 2ep £<005> Pl A ahp B 2 ERBdinp B E7 2
EFEATF P § 2-2 R U % (Mann-Whitney U test) » & p £<0.05 p] %
A BRAEHAT L F LR EF|RI T EFLE -

ZERFHFTROToEL R RiE Y ANOVA % B #i~ 47 (analysis of

variance )» d = BRFR D b Bop A hEAFER TR T HFS LR RI%E
28
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#c~ 7 (One-Way Repeated Measurement ANOVA ) & iB|= 2 AT 35E § F 74
» 1% % 3% 354 T (Mauchly spherical test ) kip|3E 2 e B ¥ F Ap %

2 wep 2005 Bl * ANOVA %Rl f5ehp & > % p ©<0.05 Bl 4 7 1

ERRPEEFALR S FIRAH T p ©<0.05 B # * Greenhouse-Geisser st3t

Kt R TIoRA TG AR FpE005SPA AT EIAPFPHEFLE cFHR

4 45 (posthoc analysis ) R * Bonferroni # % _k #B| 8 v8a &5 E P33 ¥

% B > % Bonferroni # ihp E<0.05 P& 7t d e d P P BEE LR o

=

B BB RREFSL T LR R+ 2 4 7 (Chi-squaredtest) > % p ©<0.05 }
o0 BHENUBFAF LT LRI TEFLIR ) FRBZE ) S Rk
(cells) 4ziF 2 HHceh20% » Blee* ¥ 2 7otk % (Fisher'sexacttest) » % p &
<0.05R %773 BHLPREFOL F LB EFN P BEFLE -

1 s 5 (linear regression) kP73 7R F] & ¢ #25 TAC e7dnCo > 7
4 ¢ * Kolmogorov-Smirnov # % % # B dnCo 22 dnCo/DW H F Z & F A F > p
B=005 42T HEFRAF EpE<00SETH B EF AT ppFLB-dnCo
dnCo/DW B~ ¥t B 3 » 3 B3 ol 3% {8 enid % £ 2 7 — =t Kolmogorov-Smirnov #

FpE=0054&THEFRAT TP @& Hicd S 9 dnCo 22 dnCo/DW 3
Tk T E AT RS R R? (coefficient of determination » 2| Z_f4#c) %
TRLAEFIZAEEBHT TACER R R iRk -
3.2.13.1 % - A2 FlFE AT

HAr B IR Er: 4 +7 (univariate regression analysis ) 4% ! i i ¥ % &
( candidate covariates ) © % F p B <02 ¢ covariates ; 2 § 3% » iz f % ¥
(explanatory variable) ¢ 7z : 3 & HBV ~ 5 & HCV ~ {25 ~ {5 £ d -~ #4a (5 %
#~73 & * MMF 2 mycophenolate sodium (MPS)~ 3 & * EVL~ 5 & i¢ *
SRL~ 3 # @& * steroids~ 3 g % ~7 £ * CCB~ FRMER 3 &Y PP

MMF &% p &€ (mg/day) - MPS &= p & & (mg/day) ~ steroids -+ p & &
29
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(mg/day )~steroids 148 € tx & # p £ (mg/kg/day )~EVL =% p 4| £ (mg/day )~
SRL % p £ (mg/day)~ BUN (mg/dL )~ Sc; (mg/dL)~ AST (U/L)~ALT (U/L )+
GGT (U/L)~ ALP (U/L )~ T-bil (mg/dL )~ D-bil (mg/dL )~ Alb ( g/dL )~ TP (g/dL )~
Hb (g/dL) ~ Het (%) ~ INR

£ #m - ) FAr i 3] b covariates i~ 5 % IE RO it ( multivariate regression
analysis ) > i * i% 4 1% Eﬁ’?/’a\ t7:%2 (stepwise method) > 45 41 € & % B2 5 (p £<0.05)
TAC #| £ & & 7 JE R hF] 3 o
32,132 % = 3R 2 A F A HA Y

¥ % 7 8L F1A (CYP345*3 ~ CYP344*1G ~ CYP3A44*18B ~ POR*28 ~ ABCBI
1236C>T ~ABCBI1 2677G>T/A ~ABCBI1 3435C>T) ch%& # E_F 14 & v4 8 T #=( Hardy-
Weinberg equilibrium » HWE ) ©

et d AT SR T E AT @ BAE TAC 6 8 ehF 4 % r 4§

IRy A&k
) o
R

I

=

b

¥7 e > % #ic (independent variables) ® - i * stepwise method > 35 ! € & F B2 58
(p ©<0.05) TAC # & K1 & ¢ kR HF|F -
TF 5 A fFa 1t d it VIF (variance inflation factor ) %= p ¥ #&F I_F

7 & & (collinearity ) R & » § VIF <5 10 & 5 £ AR 3 -

30
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FrE Fi 8%

41 A HE R
%’“"’%ﬁ%ﬁ_f}ﬁ* éE AL L B 122008 F 17 1 p 3 2015%& 7% 31 p F5%
%%%Em}?‘a’\i’—’ﬁ 335 4 ’:}i”,% 27 B A& * TAC m)l%’\ 12 BAHEPEE ] 0
20 e 4 22 BEMII 6B P M TACH S B v LA FIAH L 3 B A
Bieis 6B p ¥ TACayp A ~4 B B 6 B " p 7= oyt ~2 B2
# 1 BT % = (graft failure ) @ #4545 B E"ﬂ!mI}%‘ TRBIERTH gfﬁ:}ﬁA .
'l?-ﬁ'—f%fﬁ_ﬁ?ﬁr‘;’\ ~2 B HIV &P & ILE M andi g 'fﬁ "E\’m}]%‘ N W A
i b 25 Bk Advagraf®f’r1:}fa4 ARG ¥ CRME TR A K G 227 B

ot B RARIEE o (S 5 ok 3198 T 4 AT S AULFA AT ¢

4.2 lﬁi A AT EFH
THBERAPARTHELA 5o TLPRu A 95 1015 THEFME

5514715 27 v EFHMEABEL OB PLF PEIEE 05 6027 %
45— X i 4 BMI (body massindex ) ik RPN B L g 4 K ik 15%
serchigs 4 4 1 30%; 4 1 s 4§ HBV g % HCV B # e 4 F 5 5
TR EL L 441641190 & 5 ¥ - B TAC & ? JER =% B R (S
£ pFdi e o TAC B8 — =t ehisteady state 22 Co) 2 B {80 % 1430 £ 6.14 = ;
A& FRTHESESRFG T 53R T L (glomerulonephritis )9.2 %~ 1gA F i % (IgA
nephropathy ) 8.2 % ~ % ¥ 3 ch A # ¥ 55 % (drug-induced end-stage renal disease )
82% ~ & n RAp R %"I}isé‘?é (hypertensive nephropathy ) 7.1 %1/ % W Fm 7.1 % 0 e
$ 36.7 %R F1 4k frin o
43TACHIEZ P ER ¥

THBER L ABEL 6B P TACHERF R L4 6 LT FEBEL D
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6 N> TAC e p H EEFPFF Epr™ "% > 2 8 TAC 1 Co Bl F & I $heh
A AR IR IFEE3IBY o Co 95 7.00ng/ml > FIFFHEL 6 B2 PE
% 5.85+1.97 ng/ml 4 ¥ PF A 3 4 > TAC «71dnCo &2 dnCo/DW § & iy + 2o ji& RM-
ANOVA % 41t #i2;2 ¥ 40 TAC e11.dnCo &2 dnCo/DW 28 48+ e o av &2 45 48 18
3B iea BT EFAR (p<0.001l) EfHfELiElien & #iais 6 B2
o BEmEY 3 REFLE (p<0.001)> @ TAC 3dnCo &2 dnCo/DW #f$ 215 3
BPEBIEL OB &3 B HMEAFFLE
44 LEIFFIREET FL

THBIER A GBI 6 B2 P LA T GEFET IR 4 A ¥ B
AT § BB D L BT g dup A ¥ F # * prednisolone 0 BEE PR e o
prednisolone % p #| & ¢ &b 5 (AR L ) e 0 20 mg/day FIAS e 6
7 4.5 mgday) s £ 75 % 4§ & % MMF & MPS » 58 % P 3 4 » MMF
fe MPS ¢ p %R+ §iE#T % ; EVL 2 SRL chi p &84 ¢ FPFR a & br
TRE o A B end B Ird A s L Prograf + MMF + prednisolone # Prograf +
MPS + prednisolone > i& fi 2 & @& * ¢4 ﬁ”{fjﬁf% T70% o AR S fam dT
FET30%Fp A R A (R AEB R F st bpddnd ) B g 2
A i * ciprofloxacin ; #4615 3 B » $15 6 Y%chup 4 § R F 5 FIBHLIL 6 B P 2
FRFAREAD o FHEKR (FRY FLHBE) DpL N 10%z o "EFFTH
v > i@ * CCB m[ﬁa AL pliz gt > A Il e Rt & o CCB :
felodipine » #4816 3 % " 2 6 i * R| 5 amlodipine » L % P& FF 3§ *v > & * PPI ch
Al Bls 3EBGBRCS > AL AN R B 3 B s BTG EE € A
% e PP1 &_ esomeprazole > @ #fe i 6 B ¥ iz B * & % 7 PPI R &_

pantoprazole °
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4.5 F AT L F
THRBALR L T A FR A F L4 8- 1345 Hardy-Weinberg equilibrium &7
p & F AT A F A ans AR 5w @ & Hardy—Weinberg equilibrium > %f‘u@i % iz
08 B A ¥ 10 % & — ALEARY o
4.6 2 i ek E i
THRBIEBA EBELE OB P2 RFEDE LA 10 BB RE > &F
FAEL a6 BN o g EFHF RS A h3 ALP ~ T-bil » D-bil ~ Alb ~ TP ~ Hb
¥ Het> @ €S F PR EHT % ehj BUN~ ALT ~ #2 GGT - & # #15£ fFdi s
BRBELEIBI OB IR IEFLL LB ES3IB I 2 6B FRARFL
B onTLERA MR EDR R -
ETHEBEL D6 B N JLRM-ANOVA g % 7 4 SEF P {40 0 5 4
BUN ¢ % % ™ ' ; @ j£_ RM-ANOVA 1% {1t 2 7 4v> BUN & 48 £ jisdi
BEBELE 3B FHEFLE (p<0.001) BN T EBEE 6B
THEFLE (p<0.00l)> e aBiEfe 3B BHEic 6B FIARFLE - Sa '
FREESTE L3 BIFRREYRAEFLE  AST EFWREF T
e 3 BIFRBWIEFLE ALTEFFREF T aBE Sl w2
BELIBTFHEFLE (p<000l) ABfEIilian ZHERL 6 B+ 5 &
A8 (pE<0.001) e aMBiEis 3B EHEEO6BY ML EFLE - GGT
2

,*ftg,;.{

n
ok}
pos
=3
&
ok}

-
R

pME LI B S 3 B LT REFL
i mEpgEe 6 B 3 EFLRE (p<0.001) E#Els 3B BH4Eis 6B
TR HEEFAR CALP EFFTREF LA ABE LN RN A B 3 B
FTHEFLZR (p<0.001) > AHfELFNRHEHES 6 B4 FHEFLE (p<
0.001)  AfBieis 3 B® EAHEE 6 B2 AT HEFLE - T-bil €FFFHEF
AL ABEI IR DESEE 3B FEFLE (p<0.05) ABHE T R

33

doi:10.6342/NTU201802661



LHESO6B L FHEEFLE (p<0.00l) AHIEL 3B HHEL6 B # 7
BHEAE (p<0.001)-AIbTFFEAREF 2 A iFlian a4 3 F 2
FTHELZR (p<0.00l) > AL mHEHsES 6 B4 1 HEFLE (p<
0001)> e e #{Es 3B RS 6B R HFALAR - TP'EFRHRF AT
Ao aRELI N RTESEE 3B FREFLE (p<0.00l) AHE LI
THBELE OB FHEFLE (p<0.001) e MBS 3B BHBEL 6B
43 EFLR (p<0.05)-Hb & Het "E¥PREF 2 > AL rlinsd 2
e 3B FHFLE (p<0.00l) B Lirdim EHBiis 6B~ 7 F
A3 (p<000l)> 2BEE3I B EHELE OB~ 3 HFLE (p<0.05)-INR
B3R EZ B EFLR -
47 A FIRE AT S ABE RF L5
4.7.1 B pEd s

THBR A e i few nE 24704 120 Aq\%frfl??#k",ﬁz 2 i
ciprofloxacin &g 4 (@ 42 EF 28 TAC 2 3 % BPL %) A x%: In
dnCo e %7 s tbiw fF A 479 - £ F § HCV B o prens #-4 & i * MMF/MPS-
% &% PPI~ MMF/MPS ¢ p & & ~ 5 Afs i € e % p A £ ~ Ser ~ AST »
GGT ~ ALP 12 2 D-bil thip @/} 02 FIP 4L g 17 5 18 F e r § 2af fFa

17¢ hp R Lik¥#s IndnCo/DW e H %Iﬁfﬁ'fiﬁﬁff/?%‘r" » £.F 3 HCV»~

’

BEpE a4 @ * MMF/MPS~$ & ¢ * PPI~MMF/MPS 4 p &£ ~Scr
AST ~ GGT ~ ALP 14 2 D-bil thp ] 0.2 » B4 g 7 5 16 2 § 2aifs
AP Rl o

GBS A E R 04 A4 150 S In dnCo ehH 3T S §F A
{5 ¢ » ABCBI (C3435T) ~ ABCBI (G2677T/4) ~ CYP3A4*1G ~ CYP3A5*3 hp & /| %

0.2 FIp A g TS % 5 APt fFotry chp S8 L2%&K5 n
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dnCo/DW 18 %97 st 7 &~ 45 ¢ > ABCBI (C3435T) ~ ABCBI (G2677T/A) ~
CYP344%*1G ~ CYP3A5*3 thp -] 02 FI A4k e 17 4 18 40k~ § L atiie fF
mAre hp Rl

4.7.2 #4153 @ ”

TR A LB 3 B EREALE 13 AkFE: In dnCo
HRgapafFaise » SHmaEL - § gi¢* MMF/MPS ~ § & * CCB -
MMF/MPS % p &8 ~ 4 Ffs % p A€ ~ AST ~ GGT ~ ALP ~ T-bil ~ D-bil 12 %
TP chp 20 02 FI AR F (75 (5 4%~ 5 A o 77 hp fh ik
45 IndnCo/DW 8 %57 sfie fFa4e e o Bul i phehi 4 & * CCB>
ER s p AR - A ERTF pAE > S~ GGT ~ ALP ~ T-bil » D-bil 12
2 TP chp @3 02 FMART (PS4 § Aapa fFadrd hp R

EAF S A SERA AT A 15 ZHE S In dnCo «H HF sl fF A
¥ ¥ > ABCBI (C3435T) ~ ABCBI (G2677T/A) ~ CYP344*1G ~ CYP3A5*3 ship (& -] 3¢
02 Flet kg F5 3 § AP fFadry chp R L2 %&K5 In
dnCo/DW 18 % 9F s idie 7 A 47 ¢ > ABCBI (C3435T) ~ ABCBI (G2677T/A) ~
CYP344*1G ~ CYP3A5*3 thip (/[ %+ 02> FI i g 17 5 (8 % r § ~afde ff
A dhp Sk o

4.7.3 1S 6 B2

\.

S

THRBAR L B 6 B chE RF L4704 14 %S In dnCo

§

Bt fFAr e o BEE R~ &7 * MMF/MPS - MMF/MPS % p
A EFERE p AR AR R F p A E EVL chF p #E - GGT -
ALP ~ T-bil ~ D-bil ~ TP ~ 12 2 INR thip & -] 3+ 0.2 FP 4k g (F 5 2 r 5 <
Sptiw fF a4t Y chp 8 k%8 IndnCy/DW hE Mtk fFAire o B
R hEE 4 &+ MMF/MPS - MMF/MPS ch5 p 4 & ~ & B s p A& # -

MEm L s & p AE - GGT ~ ALP ~ T-bil ~ D-bil ~ TP ~ Hb 2 % Hct ehp &
35
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P02 B AL ERT R B~ 5 A fF AT hp R

BAFFABNERELITL L 15 B%#c L In dnCo HHE $IF M| A
¥7 ¥ » ABCBI (C3435T) ~ ABCBI (G2677T/A) ~ CYP3A4*1G ~ CYP3A5*3 itap & -] *+
02> FIrAEFTIEFLIBE 3 §F rarn I Php Bl AR%EE In
dnCo/DW eh ¥ %38 Sidiw fF A 47 ¢ > ABCBI (C3435T) ~ ABCBI (G2677T/A) ~
CYP3A44*IG ~ CYP3AS5*3 chp -] % 0.2 FIPMALEG FL (b e § rapb fF
A5 Sl o
474CYPIAS 2 REF B2 LA RF AT 5 AL E AL

CYP3AS %4 enh 5] 5 AMERA AT L% 160 bz BREFEY » k$ik
% In dnCo & In dnCo/DW H 5 78 4014 1% U PR B AT A ap &
/] 0.05 o

CYP3AS % # WK enfh %5 A H 35 A 452 & 17 2.8 k3K > 4BCBI
(C3435T) %3 B3R B35 R F5 > 2 4 RO 2 WA, < 8§55 4 45 %
FOPOREH G o BB 0 kRS In dnCo hE R ML FA Y
ABCBI (C3435T)sp i8] >+ 0.05° A4 (s 3 B 7 > =% ¥ i IndnCo ihH FIE R
12iw A 47 ¢ ABCBI (C3435T)12 2 ABCBI (G26774/T)<p - % 0.05 « &As 4
567 - x%Hcs IndnCo ¥ R sUfdie fF 4477 > ABCBI (C3435T)<p it|
300050 ABEEpEN R > kgHE In dnCoy/DW #H §IF ML jF A 477
ABCBI (C3435T)sp i8] >+ 0.05° A4 ts 3 B 7 > =% ¥ i IndnCo ihH FIE R
12iw fF A 47 ¢ ABCBI (C3435T)12 2 ABCBI (G26774/T)sp - % 0.05 ° &As 4
# oM > k%EL IndnCo/DW hE %37 R fF 4479 > ABCBI (C3435T) 0 p

e -]+ 0.05 -
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P REA T
4.8.1 B T

THRBIR A LB IR D AT L4 18 Ak R : IndnCo s
s atre o {1 BHEFZPENERFLYP TAC In dnCo 1714 §
CYP3A45*3 ~ ABCBI (C3435T) ~ MMF/MPS ¢ * | § 11 2 # e prenE i » BT 1
2% 51 % TAC IndnCo th% 2 (R*=0.51) -

% 1 CYP3A5*3 A F13] 7 14 f24§ 36 % TAC In dnCo 7% % (partial R*=0.36 )
ABCBI (C3435T) A F12| ¥ ™1 28 5 % TAC In dnCo 9% & (R?=10.05) - MMF/MPS
® % HE T LR 4%TAC IndnCo % B (partial R? =0.04) » # & e d2 12
f29% 3 % TAC In dnCo =% B (partial R>=0.03 ) -

hit 85 IndnCo/DW chd Adpbse fFodrd » fI* EHERZPED ¢ 8
¥ 8 TAC In dnCo/DW 11%]% § CYP345*3 ~ ABCBI (C3435T) 14| 12 2 D-bil »
R 1L f29F 47 % TAC In dnCo/DW 1% 8 (R*=0.47) -

i 4 50 CYP3A5*3 25 F13] ¥ 12 j248 38 % TAC In dnCo/DW 2% B (partial R* =
0.38) » ABCBI (C3435T) % %13] ¥ 11 28 4 % TAC In dnCo/DW % & (partial R? =
0.04) > D-bil ¥ 12 24 3 % TAC In dnCo/DW % ® (partial R>=0.03)
482 #HEis 3B

THRBER L BB 3 B P RAATR L 18 Lixfhs In dnCo

fAMmpb E AT Y o I EHEIEPE D B F B TAC In dnCo 071 §

CYP3A45*3 ~ T-bil ~ ABCBI (G2677T/A) ~ %E Bt e p &£ 11 2 A PFenE 4 > BF
W 1129 54 % TAC IndnCo sh% 8 (R*=0.54) -

T % 0 CYP3A5*3 A F1A] 7 2 {2 36 % TAC In dnCo 725 £ (partial R*=0.36 )
T-bil ¥ 12 j2# 6 % TAC In dnCo :h% 2 (R?>=0.06) > ABCBI (G2677T/A)# 713+

v i3 5 % TAC In dnCo h% £ (partial R? = 0.05) > $g Ffs = p HE ¥ 11328 3
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% TAC In dnCo =% £ (partial R? =0.03) » # & pF chE #27 1 j32 8 2 % TAC In dnCo
5% B (partial R2=0.02) -

ik % Hci IndnCo/DW i3 Zafi fF A 459 o 1% 3B E B2 pg ) § 8
¥ 88 TAC In dnCo/DW 0% % § CYP3A45*3 ~ T-bil ~ ++.%] ~ ABCBI (G2677T/4)
SRR E pRR LR B ES > BT LR 59 % TAC In dnCo/DW %
2 (R*=059)-

i 4 50 CYP3A5*3 2k F13] ¥ 12 f2 4] 35 % TAC In dnCo/DW 25 & (partial R?=
0.35) > T-bil ¥ 12 j2$# 4% TAC IndnCo/DW 1% £ (partial R?=0.04) » {4 58] ¥ 12 f2
# 6 % TAC In dnCo/DW 1% B (partial R> =0.06) » ABCBI (G2677T/A)¥ 11 j23# 4
% TAC In dnCo/DW 1% B (partial R = 0.04) > £ Ffs e p HE+ 28 3 %
TAC In dnCo/DW % B (partial R> = 0.03) » # e pF & #27 12 f298 3 % TAC In
dnCo/DW % % (partial R>=0.03) o
4.83 #1156 B 7

TR L RS 6 B s RAAITLA 180 AikRHS In dnCo ih

fampri fEadrd o JIr BHERZPE D EHFRE TAC dnCo 117 §
CYP345*3 ~ 3 & & * MMF/MPS ~ #f ¥ g <% p #| & -~ direct bilirubin /2 2 ABCBI
(C3435T) > BRI 11248 64 % TAC In dnCo % & (R?2=0.64) ©

Ja % e CYP3A5*3 A %1417 14 f24§ 45 % TAC In dnCo %  (partial R?>=0.45)>
3 &% * MMF/MPS ¥ 12 28 4%TACIndnCo % £ (R*=0.04) > % F]fs e p
H BT 21 3%TACIndnCo % £ (R2=0.03) > D-bil ¥ 14 f2## 2% TAC In dnCo
% B (R*=0.02)> ABCBI (C3435T)7 11 j238# 2% TAC IndnCo <% £ (R>=0.02)-

ik % Hi IndnCo/DW i3 Aaifdie fFAa4r e - {1 BHEIEPE D § 8
¥ 88 TAC In dnCo/DW %)% § CYP345*3 ~ g Ffscn p &£ ~ D-bil ~ 3 & ¢
* MMF/MPS 12 % Hct» B8+ 12 j2 % 67 % TAC IndnCo/DW 7% & (R2=0.67) -

Ja & 1 CYP3AS*3 A 713 ¥ 12298 47 % TAC In dnCo/DW 1% £ (partial R> =
38
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0.47) #g Efs e p & E 7 1139 3% TAC In dnCo/DW % £ (partial R?=0.03)>
D-bil ¥ 2 j2§# 2 % TAC IndnCo/DW 1% £ (partial R?=0.02)> 3 & & * MMF/MPS
¥ 11 i3 4 % TAC In dnCo/DW 5 & (partial R? =0.04 ) » Het ¥ ™ j2 18 3 % TAC
In dnCo/DW % B (partial R =0.03) -
4.9 CYP3AS % ﬂ"ﬁ' B4 iﬁf?f g 3
4.9.1 # &< jFd o

CYP3AS # % 2% 4 IPD—*‘ AfEE A e gt L & 19 CYP3AS £ 31
-*Ff 7 dnCo %) 5 0.70 (ng/mL)/(mg/day) » CYP3A5 7 # IFL% o9 dnCo R % & 1.75
(ng/mL)/(mg/day) > 31 Zrtestig Tp /3005 FA PEFL R CYP3AS
% IFL'?,‘ 11 dnCo/DW %) 5 38.29 (ng/mL)/(mg/kg/day) » CYP3AS5 # % Iﬁx*ﬁ 1. dnCo R
£ 5 9497 (ng/mL)(mg/kg/day) - & F 5 ¢ test f& T p -] 3 0.05 0 i 583t} k¥
£ B o & CYP344*1G # 73| chk # > (&1 Chi-square test #& @_> CYP3AS5 % ﬁ'ﬁ
B ARET NG CYPIA4*IG R B bl ezt VB F LB CYP3AS 27K 7 5
822 %k P 3 CYP344*IG %% > % % RF PR 922 %AHF 3 CYP344*1G ¥
£ -CYPASZRMHFEFAMF AU B T alpFs L P -
492 s 3 @Y

CYP3AS % Iﬁr‘ﬁﬁ’ ? % Iﬁfﬁ BASE (e 3B anti L A& 20 CYP3AS % Iﬁ,—ﬁ
7 dnCo 4 5 1.12 (ng/mL)/(mg/day) > CYP3AS % % 3+ 0 dnCo R| 5 5 2.09
(ng/mL)/(mg/day) » = —‘k Ertestg Tp B3 005 ERFPEEFLR S CYP3AS
% I 1 dnCo/DW 5 5 62.19 (ng/mL)/(mg/kg/day) - CYP3AS # % IR 7 dnCo R
% % 113.86 (ng/mL)/(mg/kg/day) - @ & X rtest & L p -] > 0.05 > & bzt } &g ¥
LB o hiskicE? » CYPIAS 2 ¥ 227 £ IFL—‘F% TP & %] 5 6.94 (g/dL)%2 6.77

(@dL)» s VEFLE -
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493 s 6 "

CYP3AS5 % Eﬁr‘ﬁ—“’f’ * % Eﬁr‘ﬁ afEis 62 anti L& 21 » CYP3AS % EFL—'F'T
¢ dnCo ¥ 5 1.00 (ng/mL)/(mg/day) » CYP3AS % 2 -4 0 dnCo R| 5 & 2.28
(ng/mL)/(mg/day) » & # 5 ¢ test #& Zp -] 3 0.05 > F 53 P BF L E 5 CYP3AS
# I ¢ dnCo/DW ¥ 5 54.23 (ng/mL)/(mg/kg/day) » CYP3AS 7 % 3h £ dnCo R
£ % 123.75 (ng/mL)/(mg/kg/day) > = —“Ff Fottest¥g Tp B3 0050 F A EF

I

Z3 CYPIASARF LI AR L LU " BBt TR FLE -
4.10 £ EFrdIR e s L7

4.10.1 MPS vs. EVL
BERP > GHBIENI BTGB B A BB ARFFIR L L A S MPS +
Prograf + prednisolone 12 2 EVL + Prograf + prednisolone = & > 7 3¢ * MPS rr:f’ia
ASEF PR 4 0 TAC e dnCo 4 2 dnCo/DW § #2i# * BVL i £ % ehak% > 3
BABEEE 6B ETMFLE o & ¥ MPS chiwuld > CYP3AS 7 & K &t

B

% 3BT 2 56H" 95 60% > & EVL 25150%% & AE s g ¥ o

022 3 ATHEBIN T ARER B Mop 4 R AR PR e & A S MPS
+ Prograf + prednisolone (N=15) 12 2 EVL+ Prograf+ prednisolone (N=6) & %
;ﬁ d ttest & Mann-Whitney U test ~ Chi-squared test ¢ Fisher's exact test +* fiesd 2
i B od & ¥ & MPS+ Prograf+ prednisolone /4 2 EVL+ Prograf+ prednisolone

8 RRE G ETAFLEOTA 0 BT U E L6 TR T 8 b

2235 ATHRBEE 3B AT B Bgp A BR LA A L LA A MPS
+ Prograf + prednisolone (N=19) 17 2 EVL+ Prograf+ prednisolone (N=6) & %
;ﬁ d ttest &% Mann-Whitney U test ~ Chi-squared test ¢ Fisher's exact test +* fie s 2

4 B od & ¥ & MPS + Prograf + prednisolone 14 2 EVL+ Prograf + prednisolone
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%024 5 RTRBALL 6 B0 ATEE o dph X R LR FHIA £ A MPS
+ Prograf + prednisolone (N=23) 1 % EVL+ Prograf+ prednisolone (N=6) & % >
;ﬁ d ttest & Mann-Whitney U test ~ Chi-squared test 2 Fisher's exact test +* fie b 2
i B od & ¥ 5 MPS + Prograf+ prednisolone 14 2 EVL+ Prograf+ prednisolone

T BFEINEFLRE DT A F TAC (7dnCo 1 5 dnCo/DW 5 f 5 %] 5 Al {21 2

HeqfepFliast I d o gy L o
4.10.2 MMF vs. EVL

Bk ABEROI B=R B Bop L ERALAFFIH L4 = MMF +
Prograf + prednisolone /4 2 EVL + Prograf + prednisolone = % > 3 3L * MMF
A SEFPERH 4 TAC ¢hdnCo 12 2 dnCo/DW F iié * EVL e 4 § chag%t
CAEIEFLR &% MMF ch/ew ¥ > T-bil 2 2 D-bil » %] & A48 18 J e {e

BiEisr 6B WEVL 28 » 58 ¥ o

%025 5 VRSB N IR gt 8L o Mo A RR ARSI 2 g 2 = MMF
+ Prograf + prednisolone (N=52) 12 2 EVL+ Prograf+ prednisolone (N=6) & ‘&
;ﬁ d ttest & Mann-Whitney U test ~ Chi-squared test ¢ Fisher's exact test +* s 2 [
4 B od % ¥ & & MMF + Prograf + prednisolone 14 2 EVL+ Prograf + prednisolone
Tn BRFEINEFLREAFE R G Tbil > TAC c7dnCo 12 2 dnCo/DW tm e fF ¥
EREFLER

% 265 RTHESEIE 3B TG e Meps ATk PR R EFrd) A e & A & MMF
+ Prograf + prednisolone (N=48) 12 2 EVL+ Prograf+ prednisolone (N=6) & ‘&
%ﬁ d ttest & Mann-Whitney U test ~ Chi-squared test ¢ Fisher's exact test +* i+ 2 R
14 B od % ¥ & MMF + Prograf + prednisolone 14 2 EVL+ Prograf + prednisolone

i BB Ei g EIHF LB FF » TAC 5 dnCo 12 % dnCo/DW £5 o [ i o
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BMELE o

2 275 ARRBIIL OB anFh B dh 4 R LA P H 2L A MMF
+ Prograf + prednisolone (N=45) 12 2 EVL+ Prograf+ prednisolone (N=6) & ‘&
%ﬁ d rtest & Mann-Whitney U test ~ Chi-squared test ¢ Fisher's exact test +* #& = 2 FF
4 B od % ¥ & MMF + Prograf + prednisolone 14 2 EVL+ Prograf + prednisolone

B e EIEFALRENFEZEF D-bil > TAC ¢7dnCo /4 2 dnCo/DW 7 e fF 1

hi

mlEFLR -
4.10.3 MMF/MPS vs. EVL

BEBERFR ABEETH 3 BFE Mem A kRO R A e g A s
MPS/MMF + Prograf + prednisolone 2 2 EVL + Prograf + prednisolone = £ > 7 I3 i#
* MPS/MMF i A 5% 5 & 3 4c » TAC ¢0dnCo /2 2 dnCo/DW 3 #i¢ * EVL en
o h B AR L XL FIBF LR o % MPS/MMF hie @ > T-bil 12 2 D-bil &
BafgEie e B EE 3% 6 R EVL 2% > R THF o

2028 ZATRBE NS SRR B Mo A R R LA FIH LSS
MMF/MPS + Prograf + prednisolone (N=67) 17 % EVL+ Prograf + prednisolone (N
=6) % &> ;ﬁ d ttest & Mann-Whitney U test ~ Chi-squared test ¢ Fisher's exact test
s el i B oo d &7 & MMFE/MPS + Prograf + prednisolone 2 2 EVL +
Prograf + prednisolone iz 2 £ $4 % £ & «h%] % ¥ 3 T-bil » TAC 7dnCo ™ %
dnCo/DW &% e By @b % 4 8 o

2020 SATHBEL 3 B AL E Hp A BRLAIHIAEL A
MMF/MPS + Prograf + prednisolone (N=67) 17 % EVL+ Prograf + prednisolone (N
=6) % &> ;ﬁ d ttest &% Mann-Whitney U test ~ Chi-squared test ¢ Fisher's exact test
s et B oo d &7 & MMF/MPS + Prograf + prednisolone 2 2 EVL +
Prograf + prednisolone iz 2 fF i 1|4 ¥ £ B «hF| % 7 3 D-bil » TAC -7.dnCo 14 2

dnCo/DW % oI gl ¥ £ 8 -
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2030 5 ATHEBE T Gt B Mop X RR AR HIA R A
MMF/MPS + Prograf + prednisolone (N=68) 17 2 EVL+ Prograf + prednisolone (N
=6) & &= %ﬁ d ftest & Mann-Whitney U test ~ Chi-squared test & Fisher's exact test
s et B oo d &7 & MMF/MPS + Prograf + prednisolone 2 2 EVL +
Prograf + prednisolone iz 2 i 1A ¥ £ R «hF|F 7 3 D-bil » TAC -7.dnCo 14 2
dnCo/DW & e Fr alfx £ 8 -

4.10.4 MPS vs. MMF

BB ABEISN3 BTG e ATk RO R B e A e & & = MMF +
Prograf + prednisolone 2 MPS + Prograf + prednisolone # i » 3 73 2 5 5 f#
R ES 2 ALT 3 g F L8 -

2031 3 ATHEA D AT AT B Mo A BB LA FFIA S A S MMF
+ Prograf + prednisolone (N =152) 12 2 MPS + Prograf + prednisolone (N=15)

) ;ﬁ d ftest & Mann-Whitney U test ~ Chi-squared test & Fisher's exact test +* fiz
EFaL ® o d 27 &t MMF + Prograf + prednisolone 2 2 MPS + Prograf +
prednisolone iz 2 F ¥ & E T F L B ¥ E o

% 325 bTHRBAEL 3B TR B bp A BRALASHIHEE L+ MMF
+ Prograf + prednisolone (N =48) 12 2 MPS + Prograf + prednisolone (N=19) 3
KR ;ﬁ d ttest &% Mann-Whitney U test ~ Chi-squared test ¢ Fisher's exact test +* fie 3
BFi B od 47 &rt MMF + Prograf + prednisolone 2 2 MPS + Prograf +
prednisolone iz % e AL P F L R FF F BlEFOEH Y E ALT -

0335 BVRHBALL 6B 7ER B Kl L R AARFHA L E S MMF
+ Prograf + prednisolone (N =45) 12 2 MPS + Prograf + prednisolone (N =23)
o %ﬁ d ttest & Mann-Whitney U test ~ Chi-squared test 2« Fisher's exact test +* fi
EFarZE o d 27 - MMF + Prograf + prednisolone 2 2 MPS + Prograf +

prednisolone &7 EFE P FLE T HEFoEH 5 &8 * PPI 112
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ALT o
4.10.5 MMF/MPS user vs. non-user

Fh o EBERD 3 BB Bp L RRALAIHH EE LS S
MPS/MMF + Prograf + prednisolone 2 %2 Prograf + prednisolone = ‘£ > 3 i€ *
MPS/MMF e ®] > Af4is % 3% 6 B * » % {tant & ~Hb 12 2 Het i & i@
* MPS/MMF /e %] g o

2034 G ATHRBE N T ST B Mop A RR LRI RS A
MMEF/MPS + Prograf + prednisolone (N=67) 1 % Prograf+ prednisolone (N=17)
o ;ﬁ d ftest & Mann-Whitney U test ~ Chi-squared test &% Fisher's exact test +* #iz
B i o d &¥ v MMF/MPS + Prograf + prednisolone 2 %2 Prograf +
prednisolone i& 7 B i m L PR F L B ehFE o

2035 ZATHMSER 3 B antR g Bpt kB LA EL A2
MMF/MPS + Prograf + prednisolone (N=67) 12 % Prograf+ prednisolone (N=14)

o ;ﬁ d ftest & Mann-Whitney U test ~ Chi-squared test & Fisher's exact test +* #iz
BFaL B o d &AF &vi MMF/MPS + Prograf + prednisolone 2 2 Prograf +
prednisolone iz e i 3| A F £ £ 1% 4 F 2% - Alb~Hb 22 Het -

036 5 ETHMBIERL 6 B R B Bp A RRAESFIHREE LS
MMF/MPS + Prograf + prednisolone (N =68) 12 % Prograf + prednisolone (N =11)
B ;ﬁ d ttest &% Mann-Whitney U test ~ Chi-squared test #¢ Fisher's exact test +* #iz
B ai R o d &¥ v MMF/MPS + Prograf + prednisolone 2 2 Prograf +

prednisolone iz e FE P8 ¥ L B %% F AST ~Hb 42 Hete
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#

LN

RERFO AP FREFFEETHES L i » TAC 71ndnCo & In dnCo/DW
NF)F e fs ez BEAEL G A8 o ¢€:i1d 5 TAC e97In dnCo & In dnCo/DW Af
FrAmFlE G 9 &84~ Tbil + 2 ~D-bil + < ~ Het + =22 CYP3AS
LA (*3/%3) 5 €@ 2 TAC #1lndnCo & In dnCo/DW & ¥ T '8 en%] % 3 -~ |+
MEREEBOMERIE DA EH S P HERS T EAR IR - R Ra o AT

THERAETHESE N aw a8 & % MMF & MPS h= p &8 3 4 € i &
TAC ¢nIn dnCo & Bg F + 21 5 A #16(s 6 B Y em®R B> @ * MMF & MPS ¢ i3
% TAC e 1ln dnCo 2 In dnCo/DW &g EF + 2 » pt 25 B L5 T 7 A b o 275
A & 0 FIRAF § ABCBI(C3435T)% 2 3 % =4 %] (CT~ TT) s * ~ ABCBI
(G2677T/A)% 3 A1 % == K F1 (GA~GT~AT~TT) s % » 415 3 I pF Y 8 TAC
¢11IndnCo 2 IndnCo/DW € B2 F 7" o £ 3 p % > ABCBI 3 %] % 4|14 TAC £ #-

# e PRI Rk o T 6 Mk E TR

AETHRABEF 3B o 15 € 3 TAC 7 IndnCo/DW i & 5 ¥ 3248 »

7 MAp 42 TAC e1indnCo/DW € B FH 4e o L B 5 2 LH G LR 0 B
doo § - 54 B TRH AL A Gm PRI & S 6IFT 3 (case series study ) 0 3 JRH
B TACH B D & 7 kA € B MO0 7 o dpiat T Ho & & 0 7 40% ch TAC
FPRERFRST 0BRSS TAC 5 i T - A 20 B THES R
A (FTHRLEEI0R) DTACHBERERFF T »p 4 ABEEHST 2 B
i@ * TAC» A 5 0.1 mg/kg/day » &IR™ % - & TAC 3+ 5 & B 5 £ 0 AUCo12
(03] 12/ pFen AUC) » & * ehiigh = % 3 5 i fFh 45 > #F R TAC % - & o
AUCp 12> § Heh TAC HE D & ¥ JEREKF§ >4 1 (p<0.01) > 2°Wolbold %

AREE T A F e R F A B TAC (T35 AUC B % M0 § 1012 &a
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i eniE 87 Chen ¥ 4 it 16 B¢ BT HM g L cPis % 3 b o #1958 L w

5

H TAC h AUC) 2 # 25 EFRE > R A SR AL ik Mlicic® o 20 ¢ &
FREBTACE®F R T P wili AFVFRaEEZ AT M o ¢ 55 7 adf
ipn]gr CYP3A4 i3 /2 HenBl B > & PR AR i T > L e CYP3A4
” ‘/r'w,g{ %“r—g 0wy r} o 237

52 &#

REE L H IR £ 8¢ ¥ TAC 1dnCo 2 2 dnCo/DW i % B E B8 ¥ & 8

3]

i@]‘\: » TAC e dnCp /4 % dnCo/DW » giﬁﬁ R AT 7y C AR o Ao F ]

AR5 G T TR f B TAC shid s AR 2 R0 B IR E & #0840 0 TAC

n

SR ERLEFPREEHEF T P V- A3 BRITEBEE A PFT 0 T
* % iﬁﬁ}fﬁ/v\%fr s {5 3% B2 (backward selection ) 45 41§ 784 F1 & € B 5 TAC o
AE R P kR B M e Eﬁ;\’?lﬁﬂwﬁgﬁsp'g CETACHH| E B e P kR
P ERERFLPTACERF R F> B i ARVFROE A G M oY
E R Ao 0 SRS ) (livermass) S a i B € FRF R FERIFERS S 4T
oo 2020 4 BBt § 8 CYP3A X endip 5% > B F £ 834 > CYP3A
g & g T R o 10 R Staatz ¥ A LA X E B L O TAC
BEF YRR B PR S AAEYFR  ~ hematocrit 2 v FlZ 0 & #4T TAC
AT R F R GRS TG R O o2 Miura £ 4 # 3 I E #43 TAC
dnCo/DW 32§ FF > 17 A > Fiini £ 8 TAC #8205 B0
TR rEE L PERD LG R ERAAE Y o - BRGEE ] FRET &
#54 TAC 04 M7 % Fo g 4o S HF M EL LR ER 4 TAC # 3 H - B
L EFE - b Jacobson B A M A THA R L 0 £ E A TAC i

POEREE B PaE S5 65-84 T A AP 8T 35-64 i A 0 TAC
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dnCo/DW & & 17 % » & 65-84 sy 4 4p >t 18-34 ey & » TAC £ dnCo/DW ¢
® 68 % 0 &3 MA e CYP3AS A F1F] 5 8 TAC dnCy/DW k£ & chF % » 12
pt#b s 2 §_CYP3AS non-expressers ( *3/*3) 472« £_CYP3AS expressers ( #1/*] &
*1/%3) & ﬁé:év’ﬂ%fg‘ﬁa’ﬂ {x & ¥ > A& CYP3AS5 non-expressers » 65-84 s A AR T 18-
34 s 4 > TAC e7dnCo/DW ¢ % 45% > @ = CYP3AS expressers » » i 49 07 3
fert o F G THEREE IR ROTAC PR YRR > EEB R A DORIE
FORT A G BT E SR L o 2
53 HEE pAE

APTHERETHFSER A SIS 3B R 6B AR B W FRR R
p A €% TAC ehdnCo 12 2 dnCo/DW & * B F 58 - @ * SR i= p # LR 3F
s A ApROTE B AR K 4 TAC 5 dnCo 1 2 dnCo/DW § BEF T ' o
BEELD AR o bldor - w242 B TRB R A PHMES S @
L AR TG I e S ;’{ﬁ“r} #-4] (model ) % IL%E ¥ prednisolone 3| £ Hf 4v >
TAC ehd 87 % & § BT % o2 7 — 4 303 B TR 4 5P e A
Fer g » B AMIEE 23 12 B * - prednisolone Hd £ £ TAC gﬁ;g—w% FET
s ehr 4p b (r=0.94;p=0.02)-3 d > prednisolone ¥_P-gp - CYP3A4 11 %
UGT (uridine diphosphate-glucuronosyltransferases ) =% 3% %#| (strong inducer) °
199 w4 i o €0 TAC 2 W+ * F 33 4 TAC ehidtm i@ TAC 9 dnCo
112 dnCo/DW T *% ; 22 @ > prednisolone £2 TAC £ 5 & fp etk 3852 /= (CYP3A &
P-gp)> Fi I £_CYP3A4 chs B #7114 prednisolone ¢ fr TAC % ¢ 2% CYP3A4
fs% > Va3 TAC eha ¥ kg 2 5 U728 e g dieipr 2 % 5 Bl S HG €
Wi TAC & ¥ (R T "% o 992Y Kuypers % £ & 100 =374 5% T %4 s A e
EFRyP s 3R aBESa- B > BHEBOE pHELEEHTAC 4 47 *

FARPARM A HAROE p AT EWMERD Bop S S A0 BB £
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SR RSN S E SR TS SN VR A RS e
Kuypers % 4 £ 3k & T %45 1 14 38 000 5 47 B A £ chle pFo ii R TAC 3k B 2
2 B R G fchgg i o 10
5.4 MMF/MPS

AL ERATHS R A S 6 B anER e § &7 % MMF & MPS
¢ % TAC #1IndnCo 2 % IndnCo/DW i * B F B F > § # * MMF & MPS 4p

K]
o~

—=\

i# * MMF & MPS m)?—} A > TAC 9 IndnCo 14 2 In dnCo/DW € & ¥ 3 4v o ®

BEARME S 0§ = 513 B TR A T B 6 B0 B A
MMF (2 g/day ) » % 3k prednisolone 3| & *# 1< 22 mycophenolic acid (MPA ) =1 Co
# 4 B > ® prednisolone ¥ MPA s ¢ kR @ R A £ 49 B 2o (dose-

dependent effect ) prednisolone 5% p & 2 MPA e Co % 3L f 4p B » ¥ prednisolone

AR

3 £ F iR

gL

g
ks

AP (AUC) ¥ MPA + % € % TAC th#E 5 13 4 848 (AUC) »
20 g2t MPA % & £ 3 4c fr prednisolone 3] £ "% £ § 4p M % > Anglicheau %
A 248 % prednisolone % Z_CYP3A4 fr P-gp =t  » 4 H_P-gp ~ CYP3A4 12 %

UGT a3 40 @ MPA = § - /]384 £.5d CYP3A4 122 CYP3A5 %

Pl g Bovmgpdm > MPA 7 it € ol 4 TAC ehi @ kR (R 223 E5]5

BFAR ) 27 i 475 MPA » £_CYP3A v p-glycoprotein 7% 7o 252,253

21
F

I~

St
<k

i+ 3m Mg HART g F % UGT e it > 7 § S Hfgchil £

é‘-ﬂ

0B MPA i R g A4 o V5 gp R chs f - B TL B P A TR R 4
% % TACHfo MMF (1 2 2 giday) > tAb (5 ¢0% 28 = 4 I > MPA i £ &

F_AUC %1% ¢ B TAC c7 AUCo 12~ B~ ¥ kR ~Co 10 2 j‘“‘f—f F 4%
1) TAC ¥+ MPA ch# & & S8 13 B8 Kagaya £ £ SR MMF & 7 ¢ &

FHRETAC &8 > TAC» + § HEFH LS MMF enEd§ - 2° ¥ - 4 33 B F

AT A A L ST g 0 @ 7 TAC fo MMF > 4 3R MMF 0% p &£ & MPA
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BERD &P ERE TAC hu ¥ R AAM o2 ki ch=x B EA 57 o 0
#3 & * MMF & MPS 1 %2 ;25 & * MMF & MPS mﬁp‘ AR IR AT RS S
3w a3 % * MMF & MPS m)?‘ﬁ A > TAC 51dnCp 14 2 dnCo/DW 3 $ B g
oo e RENREF PG 8% MMF & MPS rﬂ}ﬁa‘ Foa b dant blig o+
fo A F] 53 & % MMF & MPS m]]% N 2 Feis 3B 3 BiER ,i!éé»‘ﬁ'g’ﬁ 128
B 0] CYP3AS 7+ 4 Iﬂr“ﬁ' e A S 6B TR BRI F A LG @ Y MMF
% MPS g 4 § A 1 6] CYP3AS 7 AT » ik - KRR g o B0
2 F P A AT A 6B FAREAMERE S S 7 (prednisolone enT 3aR

pAE 5 4.36mg/day) > # 3k prednisolone #% ¥ UGT %k 33 @ MPA s ¥k

BFIS A% FlE MPA - ] 304 254 CYP3A4 212 CYP3AS 3 ¢ 27 TAC
AL ASEEE 0 B TAC chi ¥ JER P o g AT ¢ dnCo 1t 2 dnCo/DW

B BRI EIEFALR RV R AT R AR St o B MMF &
MPS 4 TAC &8 @ LR Ri2- H T ER -
5.5 T-bil/D-bil
APy # R F T-bil o D-bil + 2 > TAC 31n dnCo 14 2 In dnCo/DW ~ € &g

FH Ao L HE B AR ST R i 51 BT ,’% AEEMES RS
& I TAC m,?'-"f 82 T-bil 4o INR 5 {5 chbd B4 - i 793 3R TAC i ", FEH
F Tbil 02 § 012 % HINR (INR>14) @ 7% > P vk 2@ 52 TAC 4
B 5 d RS ) AR e CYP3A 22 ok (R pr g d pE it R K,f G SPIEIE ¥ =t

WS CUE RS R 28 T AR TAC Subrh g0 @ g o Thil A o

’4

LB G g CYP i f A S R nE R e 1 Y - m R f Tobil & 3
2 2—9.9 mg/dL p¥ » TAC é’f’l‘}%"‘{fs}‘g"f“ X K20 % @ E T-bil 2 F 3 420 %
10 mg/dL p¥ » TAC m/,%"lf FETHESHA0% Sk SiRFTRES S -

® o136 3 2 FR— BFF ;}F] it 59 B4 93 B TAC m,F Z]:‘ ?\,}Z”ﬁ T o
it g

TAC 3 "2+ % (cholestasis) ehg] 1£% » 2% gk + 7
49

|Z§]3{5}I§54 T-bil *
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2 A5 B TAC 0&| £ o Flpt > T-bil fe D-bil 3% TAC 5 dnCo 14 2 dnCo/DW
PP EH e F R M G FIRRI PR A PEREFER
5.6 Hb/Hct

AF 3 W Het € 3 TAC e In dnCo 4 2 In dnCo/DW i = B ¥ B 55 0

ok

Hct e92 3 > TAC 7IlndnCo 14 2 IndnCo/DW » ¢ & F 3 v oy S R B L w cFT 3

o

APl o - 142 B TRA R A G § 0 1R IR Hb o Het § 37 % 8% TAC ¢h

A E o ?'Hb 2 Hot § ¥R R TACEHF i 7> £.%]5 TAC ¢ R LA #

()

Jizs 3k b o Hb fo Het " 87 i ¢ % TAC % & Flizd IR ehnt b > & a H5
TAC { F 2 AR admy v B &#818eh3 B p > Hbfr Het € &

F b 8 4o Hb T B A 4 A Buwe 679.66 mg/dL F 2 P54 15 3 B ¢ 112.26 mg/dL>

r
N

Bz ERER A I ML 6B 12.65mg/dL -
57 A% %3
5.7.1 CYP345*3

AT E IR CYP3AS e ts chz BiER 8% € ¥ 928 TAC dnCo 11 %
dnCo/DW » #-p5 4 & % CYP3AS £33 (*I/*] & *1/*3) {v CYP3AS 2t R
(*3/%¥3)> CYP3AS5 264 .4 «h dnCo £_CYP3A5 £ A1 193 252 (L@ 2 3
Bl 4)> @ CYP3A5 #£4 1.4 1 dnCo/DW » £ CYP3A5 #4118 2 251 (&
B 220 4)o LR 5BAH T HE > bl4e § T $RF F CYP3AS*3/%3 4o
CYP3AS*1/*] 3 F14| st 4 & 5] 8 F B fode P TAC B R 2 i # kR > 2002
SFFTANFF L0 - B CYP3ASH] B A Flehgs A A2 5 CYP345%3/%3
A F A s 4 0 TAC 7 Co & B ¥ ™ ' IBI260 o e &k 2 A AR F a3
TR AL S R A S B R LR RS s 4 RET o

Btk AFT R B INEE IS X B b 0 CYP3AS*3 A 5 Al H TAC 0

IndnCo 12 % IndnCo/DW % B ez il 4 + ¢ 1 2 o Jaip|¥ o chh FILB S EF
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5 4 R R TR B R AR T CYP3AS*3 AT 5 Al L X F % Bt
BEWA LB LR NTAC Ff LR FIETAT o
EAFY P s EEA Y (R4 16~ 4 17) # R { CYP3AS £ R ¥
%:ﬁgﬁfﬁz)ﬁé B A F1 A LEE S ApFE g i CYP3AS 7 4 xﬁL—*ﬁ
hH T fFA TP 0 ABCBI (C3435T)r1 2 ABCBI (G2677T/A)24p B 0 BcAp it
BRHH A TR GO F s o PR R AR - K 2P 2 TAC 4 &
#sE CYP3AS s 4 > 7% CYP3AS % 2 3% » L % 3 £ 12 6 TAC 4p b i 3
BT TR T
AR A EEAEY FR (LA 19) & CYP3AS 2% ¢ » § % 822
Yorfups 4 fe PR § CYP3A4*IG %3 > R B ik § ¢ TAC i B 4e 5 F 20 &
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335 patients received kidney transplant from 2008/1/1 through 2015/7/31

> 27 patients didn't receive tacrolimus

Y

308 patients received TAC

Excluded:

12 received transplant under the age of 20 years

\ 4

22 converted tacrolimus to other medication during
the first 6 post-transplant months

3 failed to take tacrolimus for 6 months

4 died

2 had graft failure

7 had multiple organ transplantation

2 had retransplantation

2 received organs from HIV-positive donors

1 was non-Taiwanese patient

25 received Advagraf ®

1 didn't have information of height and weight

A4

227 patients were eligible

A\ 4

Invited eligible patients to participate in the study during clinic visits, after

consent for the present study, 98 patients were enrolled (N = 98)
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Bl 2 TAC dnCo (/DW), CYP3AS expressers vs. nonexpressers (on discharge, exclude
2 patients receiving ciprofloxacin)
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Bl 3 TAC dnCo (/DW), CYP3AS expressers vs. nonexpressers (3 months post-op)

Box plot
sooH 3 months
post-op p =0.00 o
2.09/1.12=1.9 °

TAC dnCo (ng/mL)/(mg/day)

4.00

3.00

2,009

* *

2.09+0.86

1004 1.12+0.53

L T

1

00

Box plot

dnCo/DW (ng/mL)/(mg/kg/day)

T T
*1 carrier (N =46) *3r3

(N=52)
CYP3A5
3 months post-op
300,00
113.86/62.19=1.8 o]
p=0.00
250,004
o
200.00
*
*
150,00
8
100,00 T 113.86 +50.19
62.19 + 30.54 J_
50,00
1
.00 T T
*1 carrier (N =46) 33 (N =52)
CYP3A5
85

Independent #-test

doi:10.6342/NTU201802661



Bl 4 TAC dnCo (/DW), CYP3AS expressers vs. nonexpressers (6 months post-op)

Box plot
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Bl 5 TAC dnCo (/DW) for different CYP3A45 genotypes (on discharge, exclude 2

patients receiving ciprofloxacin)

On discharge
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TAC dnCo (ng/mL)/(mg/day)

dnCo/DW (ng/mL)/(mg/kg/day)

6 TAC dnCo (/DW) for different CYP3A5 genotypes (3 months post-op)

3 months post-op
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Bl 7 TAC dnCy (/DW) for different CYP3A45 genotypes (6 months post-op)

TAC dnCo (ng/mL)/(mg/day)

dnCo/DW (ng/mL)/(mg/kg/day)

6 months post-op
6.007 (o]
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Bl 8 TAC dnCo (/DW) for different ABCBI haplotypes (on discharge, exclude 2

patients receiving ciprofloxacin)

500 On discharge (N=9)
(o]
= 4.00- (N=11)
(1]
=]
~
oo
£
>~ 3.004 (N=8)
-
£
o
& (N=17) (N=12) o
S 200 o
c
<
2
|—
1.00-
oo T T T T T
TTT-T6C TTT-CGC TGC-CGC TT-TTT TTT-CAC
ABCB1 haplotype
300.00 .
On discharge (N=9)
= o
1]
g
ob (N=11)
"
-
a0 200.00
£
~ =
= (N=8)
£ o
ud
R (N=17) (N=12)
O 10000
S o
Q
oy
’ é
0o T T T T T
TTT-TGC TTT-CGC T6C-CGC TTT-TTT TTT.CAC

ABCB1 haplotype

90

doi:10.6342/NTU201802661



Bl 9 TAC dnCy (/DW) for different ABCB1 haplotypes (3 months post-op)
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Bl 10 TAC dnCo (/DW) for different ABCBI haplotypes (6 months post-op)
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% 1 # % tacrolimus & 5 2_fk F 2

Factors | dnCo Interpretation
Scr 1 ? High Sc/BUN may serve as a surrogate of altered renal blood
BUN * flow resulting from subclinical hepatic injury
AST 1 ) Tacrolimus is primarily metabolized in the liver and eliminated
ALT 1 through biliary excretion
GGT 1
ALP 1
T-bil 4
INR 1%
HBV ) Chronic liver disease affects both the CYP450 system in the
HCV liver and the metabolism of tacrolimus
Alb 1 ? In plasma, tacrolimus is highly bound (98.8%) to proteins
TP 4
Hb ? 1 Because of the high concentration of FKBP12 that is found in
Hct } red blood cell, tacrolimus extensively bound to erythrocytes
Sex 1 CYP3A activity in women exceeds that in men
(male)
Age 1} 1 In the elderly, liver size diminished
POD ? 1 Increase in hematocrit and albumin as patients’ clinical state
improves with time after surgery

Alb, albumin; AST, aspartate aminotransferase; ALT, alanine aminotransferase; ALP, alkaline
phosphatase; BUN, blood urea nitrogen, Sc, serum creatinine; dnCo, dose normalized trough; GGT,
gamma-glutamyl transpeptidase; Hb, hemoglobin; Hct, hematocrit; HBV, hepatitis B virus; HCV,
hepatitis C virus; INR, international normalized ratio; P-gp, P-glycoprotein; POD, post-operative day; T-

bil, total bilirubin; TP, total protein
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27

# 2 tacrolimus e& %3 3 (T %

# TAC chiP2F B4

&

&g #r4] CYP3A

o
Wi

CYP3A4 th

CYP3A4 4r P-gp chX ¥

o,
e

#ril TAC #7%

# % CYP3A

e
3
[k
<

#% % CYP3A & P-gp

bromocriptine 3268

clarithromycin 26%27°

erythromycin 71272

cyclosporine 273274

danazol %7

clotrimazole *7°

metronidazole *77-27°

fluconazole 280-282

itraconazole 283284

ketoconazole 2>2%

voriconazole 286287

posaconazole 2%

omeprazole 2%

lansoprazole 2°02%!

cimetidine %

verapamil 2%

diltiazem 293-2%

nicardipine 2%’

nefazodone %8

theophylline 2%

protease inhibitors 300-302

amiodarone 3*3

nifedipine 3

amlodipine 3%°-3%

chloramphenicol 3°7-3%

phenobarbital 309,310

phenytoin 30310

carbamazepine 3%%31°

rifabutin 31931

rifampin 312313

CYP, cytochromes P450; P-gp, P-glycoprotein; TAC, tacrolimus
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# 3 AT %A H tacrolimus Ed F g ¥

Influences of genotypes on the pharmacokinetics of tacrolimus

Gene Polymorphism Allele

Effects of mutation

TAC exposure
for mutation

CYP3A5 CYP3A5*3 (A6986G) Wild type: A (*1)
Mutant type: G (*3)

CYP3A4  CYP3A4*1G (G20230A) Wild type: G (*1)
Mutant type: A (*1G)
CYP3A4*18B (T878C) Wild type: T (*1)
Mutant type: C (*18B)

ABCB1 ABCBL1 (C3435T) Wild type: C
Mutant type: T

ABCBL1 (C1236T) Wild type: C
Mutant type: T

ABCBL1 (G2677T/A) Wild type: G

Mutant type: T/A

POR POR*28 (C1508T) Wild type: C (*1)
Mutant type: T (*28)

CYP3A5*3/*3: absence of CYP3A5 enzyme (CYP3A5
non-expressers)
CYP3A5*1/*1 and CYP3A5*1/*3: CYP3AS expressers

Mutation: high expression of CYP3A4 enzyme

Mutation: high expression of CYP3A4 enzyme

Mutation: diminished P-gp expression

Mutation: diminished P-gp expression

Mutation: diminished P-gp expression

Mutation: increase CYP3A4 and CYP3ADS activity

Nomenclature: e.g. A6986G means A to G transition at position 6986
CYP, cytochromes P450; P-gp, P-glycoprotein; TAC, tacrolimus
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% 4 A 742 513F (primer)

Gene Variation rs number | Primer

ABCB1 3435 C>T rs1045642 | F 5 TGTTTTCAGCTGCTTGATGG 3’

R 3° CACAAGGAGGGTCAGGTGAT 5’

1236 C>T rs1128503 | F 5 AGAGTGGGCACAAACCAGAT 3’

R 3 CATCTCACCATCCCCTCTGT &’

2677 G>T/A |rs2032582 | F 5> AGCAAATCTTGGGACAGGAA 3’

R 3> GTCCAAGAACTGGCTTTGCT 5°

CYP3A4*1G | 20230 G>A | rs2242480 | F 5’ CAGAGCCAGCACGTTTTACA 3’

R 3° CGTGGCCCAATCAATTATCT 5’

CYP3A4*18B | 878 T>C rs28371759 | F 5> TTCCTCCTGCAGTTTCTGCT 3°

R 3> ACCCCCAGTGTACCTCTGAA S’

CYP3A5*3 6986 A>G IS776746 F 5 ACTGCCCTTGCAGCATTTAG 3’

R 3> CCAGGAAGCCAGACTTTGAT &

POR*28 1508 C>T rs1057868 | F 5> AAGAGGCCCTGGGTGAGT 3°

R 3> GCTCCTGGATGAAGCCTATG &’

Nomenclature: e.g. 6986 A>G means A to G transition at position 6986
rs number: reference SNP, an identification tag to a group of SNPs that map to an identical location

F: forward primers; R: reverse primers
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25 THRBERLAZATETH

Demographics of kidney transplant recipients (N = 98)

Variable Value
Gender, N (%)
Female 54 (55.1)
Male 44 (44.9)
Dosing weight, kg 55.14 +7.15
Actual body weight, kg
Transplant hospital stay 60.73 + 11.38
Post-transplant 3 months 58.76 £ 10.62
Post-transplant 6 months 58.90 £ 10.57
Height, cm 162.86 + 8.41
BMI, kg/m?
Mean + SD 22.82+3.44
<185 9(9.2)
>18.5 and <23 46 (46.9)
>23 and <25 15 (15.3)
>25 28 (28.6)
HBV, N (%) 1(1.0)
HCV, N (%) 5(2.2)
Age at transplant, year 4416 + 11.90
Days after transplantation at first assessment 1430 £ 6.14
Primary kidney disease, N (%)
Alport syndrome 1(1.0)
Atrophic kidney disease 6 (6.1)
Diabetes mellitus 7(7.1)
Drug-induced end-stage renal disease 8(8.2)
Focal segmental glomerulosclerosis 1(1.0)
Glomerulonephritis 9(9.2)
Hypertensive nephropathy 7(7.1)
IgA nephropathy 8(8.2)
Interstitial nephritis 1(1.0)
Membranous nephropathy 2 (2.0)
Nephrolithiasis 1(1.0)
Polycystic kidney disease 3(3.1)
Poststreptococcal glomerulonephritis 1(1.0)
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Systemic lupus erythematosus 5(5.1)
Vesicoureteral reflux 2 (2.0)
Unknown 36 (36.7)

Continuous data are presented as mean * standard deviation (SD) whereas categorical data are expressed
as frequency (percentage)

BMI, body mass index; HBV, hepatitis B virus; HCV, hepatitis C virus
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%06 TSR A2 TACHE &a ¥ kR %

Dose and concentration of tacrolimus at 3 different timepoints after kidney

transplantation

. p-value
Time after ) 3 months post- 6 months post-
i On discharge (RM-
transplantation op op
ANOVA)
Daily dose (mg/day) 7.46 + 3.17 521+227* 4.32+1967% 0.00
DW-normalized dail
y 0.14 £ 0.05 0.09 £ 0.04* 0.08+0.047: 0.00
dose (mg/kg/day)
Co (ng/mL) 7.01+2.36 7.05+2.04 585+1.97%: 0.00
dnCo (ng/mL)/(mg/day) 0.00
Mean £ SD 1.24+1.06 1.63+0.87* 1.68+1.027f
Q1 0.63 0.98 0.89
Q2 0.97 1.44 1.49
Q3 1.52 2.05 2.17
dnCo/DW
0.00
(ng/mL)/(mg/kg/day)
Mean = SD 67.70 + 57.48 89.61 + 49.28* 91.12 + 54.897
Q1 37.16 58.05 48.51
Q2 49.43 72.63 77.92
Q3 74.10 109.98 113.16

Continuous data are presented as mean + standard deviation (SD) whereas categorical data are expressed

as frequency (percentage)

Co, trough concentrations; DW, dosing weight; dnCo, dose-normalized trough concentrations; dnCo/DW,

dosing weight and dose-normalized trough concentrations; Q1-Q3, first, second and third quartiles

* On discharge vs. 3 months post-op: p < 0.05

+ On discharge vs. 6 months post-op: p < 0.05

i 3 months post-op vs. 6 months post-op: p < 0.05
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57 THRBERLLTE

Concurrent medications of study cohort (N = 98)

3 months 6 months

Kidney transplantation On discharge
post-op post-op
Number of drugs, N
Mean = SD 10.13+293 6.39+213 5.37%2.05
Max 23 12 13
Min 5 2 2
Steroids use
N (%) 96 (98.0) 98 (100.0) 98 (100.0)
Prednisolone dose (mg/day) 19.18+ 357 510+1.13 4.38+%1.27
Prednisolone dose (mg/kg/day) 0.36+0.08 0.09+0.02 0.08=0.03
MMF/MPS, N (%)
MMF/MPS 72 (73.5) 74 (75.5) 77 (78.6)
MMF 53 (54.1) 51 (52.0) 50 (51.0)
MPS 19 (19.4) 23 (23.5) 27 (27.6)
1509.43 + 1372.55 + 1320.00 £
MMF, mg/day
317.60 385.27 388.09
1023.16 + 1001.74 £ 880.00 =
MPS, mg/day
216.77 241.65 270.38
Everolimus
N (%) 6 (6.1) 6 (6.1) 7(7.1)
mg/day 1.67+052 1.50+055 1.00+0.41
Sirolimus
N (%) 5 (5.1) 11 (11.2) 12 (12.2)
mg/day 090+0.22 0.75+036 0.72+0.30
Immunosuppressive regimens, N (%)
Prograf 2 (2.0) 0 0
Prograf + MMF 0 0 0
Prograf + MPS 0 0 0
Prograf + PRED 17 (17.3) 14 (14.3) 11 (11.2)
Prograf + MMF + PRED 52 (53.1) 48 (49.0) 45 (45.9)
Prograf + MPS + PRED 16 (16.3) 19 (19.4) 23 (23.5)
Prograf + EVL + PRED 6 (6.1) 6 (6.1) 6 (6.1)
Prograf + SRL + PRED 1(1.0) 4(4.1) 4 (4.1)

Prograf + MMF + SRL + PRED 1(1.0) 3(3.1) 4 (4.1)
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Prograf + MPS + SRL + PRED
Prograf + MMF + EVL + PRED
Prograf + MPS + EVL + PRED

Clinical trial of Advagraf
Concurrent medication !
Infection, N (%)

Cefazolin

Cephalexin

Cefuroxime

Cefmetazole

Cefepime

Amoxicillin/clavulanate

Ciprofloxacin

Clindamycin

Fluconazole

Pipemidic Acid
Diabetes mellitus, N (%)

Calcium channel blocker use, N (%)

Amlodipine
Diltiazem
Felodipine
Nifedipine
Proton pump inhibitor use, N (%)
Dexlansoprazole
Esomeprazole
Lansoprazole
Omeprazole
Pantoprazole
Rabeprazole

3(3.1)

14 (14.3)
3(3.1)
1(1.0)

0
3(3.1)
1(1.0)
4 (4.1)
2 (2.0)

0

0

0

12 (12.2)

55 (56.1)

23 (23.5)

0

29 (29.6)
3(3.1)

29 (29.6)
1(1.0)

24 (24.5)

0

0
3(3.1)
1(1.0)

4 (4.1)
0
0
0

3(3.1)
0
0
1(1.0)
0
0
1(1.0)
0
1(1.0)
0
0
14 (14.3)
31 (31.6)
18 (18.4)
0
12 (12.2)
1(1.0)
4 (4.1)
0
2 (2.0)
0
0
1(1.0)
1(1.0)

4(4.1)
1(1.0)

O O O O O O O O o o

0
13 (13.3)
29 (29.6)
17 (17.3)
0
11 (11.2)
1(1.0)
4 (4.1)
0
1(1.0)
0
0
3(3.1)
0

Continuous data are presented as mean + standard deviation (SD) whereas categorical data are expressed

as frequency (percentage)

1 Use at the time of trough measurement

EVL, everolimus; MMF, mycophenolate mofetil; MPS, mycophenolate sodium; PRED, prednisolone;

SRL, sirolimus
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28 AMSAUBA L ATULT

Allele frequencies of 98 kidney transplant recipients in genetic study

Gene Type Frequency, N (%) p-value of HWE
ABCB1 3435 0.81
CcC Homozygous wild-type 41 (41.8)
CT Heterozygous mutant-type 47 (48.0)
TT Homozygous mutant-type 10 (10.2)
ABCB1 1236 0.73
cC Homozygous wild-type 10 (10.2)
CT Heterozygous mutant-type 48 (49.0)
TT Homozygous mutant-type 40 (40.8)
ABCBL1 2677 0.96
GG Homozygous wild-type 23 (23.5)
GA/GT Heterozygous mutant-type 50 (51.0)
AT/TT Homozygous mutant-type 25 (25.5)
CYP3A4*1G 1.00
GG Homozygous wild-type 55 (56.1)
GA Heterozygous mutant-type 37 (37.8)
AA Homozygous mutant-type 6 (6.1)
CYP3A5 0.90
*1/*1 (AA) Homozygous wild-type 6 (6.1)
*1/*3 (AG) Heterozygous mutant-type 40 (40.8)
*3/*3 (GG) Homozygous mutant-type 52 (53.1)
POR*28 1.00
CcC Homozygous wild-type 38 (38.8)
CT Heterozygous mutant-type 46 (46.9)
1T Homozygous mutant-type 14 (14.3)
CYP3A4*18B 0.94
TT Homozygous wild-type 92 (93.9)
CT Heterozygous mutant-type 6 (6.1)
CcC Homozygous mutant-type 0 (0)

Hardy—Weinberg equilibrium (HWE)

102

doi:10.6342/NTU201802661



29 AW ABAsLXE YR ATAAF

Allele frequencies of 98 kidney transplant recipients in genetic study

Gene Frequency (%) Frequency (%) Frequency (%) Frequency (%)
Ethnic Ourstudy  Southern Han®® Han Chinese®!®  Japanese®!®
ABCB1 3435

C 0.6582 0.6952 0.6214 0.5192

T 0.3418 0.3048 0.3786 0.4808
ABCB1 1236

C 0.3469 0.3667 0.3010 0.3990

T 0.6531 0.6333 0.6990 0.6010
ABCB1 2677

T 0.3776 0.3429 0.4078 0.4135

G 0.4898 0.5286 0.4369 0.4375

A 0.1327 0.1286 0.1553 0.1490
CYP3A4*1G

G 0.7500 0.7619 0.7524 0.7260

A 0.2500 0.2381 0.2476 0.2740
CYP3A5

A 0.2653 0.2714 0.3107 0.3235

G 0.7347 0.7286 0.6893 0.6765
POR*28

C 0.6224 0.6048 0.6602 0.5962

T 0.3776 0.3952 0.3398 0.4038
CYP3A4*18B

T 0.9694 0.9857 1.000 0.9856

C 0.0306 0.0143 0.000 0.0144
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Biochemical characteristics of kidney transplant recipients (N = 98)

Time after

On discharge 3 months post-op 6 months post-o0
transplantation g post-op post-op

p-value
(RM-
ANOVA)

BUN (mg/dL)  28.63+1345  20.53+7.26%  20.34%7.167
Scr (mg/dL) 1.39+0.70 1.33+0.38 1.30 + 0.46
AST (U/L) 2527 +17.45 2452+ 11.02 22.66 + 9.15
ALT (U/L) 60.83+73.81  2591+21.66*  22.84+ 16.987
GGT (U/L) 53.55+90.93  4595+84.37  40.77 % 84,317
ALP (U/L) 138.05+ 112.72 178.96 + 123.71* 193.27 + 174.757
T-bil (mg/dL) 0.51 +0.19 0.57 + 0.25* 0.69 + 0.31%%
D-bil (mg/dL) 0.12 + 0.08 0.12 + 0.06 0.16 + 0.11+;
Alb (g/dL) 3.70 + 0.40 4.55 + 0.33* 4.56 £ 0.27+
TP (g/dL) 6.21+0.74 6.85 + 0.45* 6.95 + 052+
Hb (g/dL) 9.66 + 1.58 1226+ 1.78%  12.65+ 1.867%
Hct (%) 29.28 + 4.77 37.97 +4.94*  39.25+ 5.067:
INR 0.97 £ 0.07 0.98 + 0.07 0.98 + 0.07

0.00
0.30
0.16
0.00
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.09

Continuous data are presented as mean + standard deviation (SD)

BUN, blood urea nitrogen; Scr, serum creatinine; AST, aspartate aminotransferase; ALT, alanine

aminotransferase; GGT, gamma glutamic transpeptidase; ALP, alkaline phosphatase; T-bil, total

bilirubin; D-bil, direct bilirubin; Alb, albumin; TP, total protein; Hb, hemoglobin; Hct, hematocrit; INR,

international normalized ratio

* On discharge vs. 3 months post-op: p < 0.05

+ On discharge vs. 6 months post-op: p < 0.05

i 3 months post-op vs. 6 months post-op: p < 0.05
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Tacrolimus dose normalized concentration normal distribution analysis after log
transformation (kidney transplantation, N=98)

Variable p-valued
On discharge®
dnCo (ng/mL)/ (mg/day) 0.00
In dnCo (ng/mL)/ (mg/day) 0.09
dnCo/DW (ng/mL)/ (mg/kg/day) 0.00
In dnCo/DW (ng/mL)/ (mg/kg/day) 0.05
3 months post-op
dnCo (ng/mL)/ (mg/day) 0.00
In dnCo (ng/mL)/ (mg/day) 0.20
dnCo/DW (ng/mL)/ (mg/kg/day) 0.00
In dnCo/DW (ng/mL)/ (mg/kg/day) 0.20
6 months post-op
dnCo (ng/mL)/ (mg/day) 0.00
In dnCo (ng/mL)/ (mg/day) 0.20
dnCo/DW (ng/mL)/ (mg/kg/day) 0.00
In dnCo/DW (ng/mL)/ (mg/kg/day) 0.20

dnCo, dose-normalized trough concentrations; dnCo/DW, dosing weight and dose-normalized trough
concentrations
qexclude 2 patients receiving ciprofloxacin, n=96

dKolmogorov-Smirnov test, p > 0.05 is considered as normal distribution
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% 12 THH T 4 z_ ¥ %38 ~ 47 (on discharge )

Correlation between different factors and tacrolimus concentration by univariate linear regression (kidney transplantation, N = 96)

On discharge

In dnCo (ng/mL)/(mg/day)

In dnCo/DW (ng/mL)/(mg/kg/day) ?

Parameter Coefficients (95% CI) R? p-value Coefficients (95% CI) R? p-value
HBV (Y/N) 0.25 (-0.50, 0.99) 0.01 0.51 0.22 (-0.51, 0.94) 0.00 0.56
HCV (Y/N) -0.98 (-2.24,0.28) 0.03 0.13 -0.89 (-2.13, 0.34) 0.02 0.15
Sex (M/F) -0.05 (-0.31, 0.21) 0.00 0.68 0.13 (-0.12, 0.39) 0.01 0.30
Transplant age (yr) 0.01 (0.00, 0.02) 0.04 0.05 0.01 (0.00, 0.02) 0.04 0.05
Posttransplant days 0.01 (-0.01, 0.03) 0.01 0.32 0.01 (-0.01, 0.03) 0.02 0.21
MMF/MPS (Y/N) 0.25 (-0.03, 0.54) 0.03 0.08 0.21 (-0.07, 0.49) 0.02 0.14
EVL (Y/N) -0.25 (-0.78, 0.28) 0.01 0.36 -0.21 (-0.73,0.32) 0.01 0.44
SRL (Y/N) -0.13 (-0.78, 0.52) 0.00 0.69 -0.20 (-0.83, 0.43) 0.00 0.53
Steroids (Y/N) -0.05 (-0.96, 0.86) 0.00 0.91 -0.21 (-1.09, 0.68) 0.00 0.64
Infection (Y/N) -0.04 (-0.43, 0.35) 0.00 0.85 0.03 (-0.36, 0.41) 0.00 0.90
Calcium channel blocker (Y/N) 0.06 (-0.21, 0.32) 0.00 0.68 0.07 (-0.18, 0.33) 0.00 0.57
Diabetes mellitus (Y/N) -0.03 (-0.42, 0.36) 0.00 0.87 0.04 (-0.34, 0.43) 0.00 0.82
Proton pump inhibitors (Y/N) 0.24 (-0.04, 0.52) 0.03 0.09 0.24 (-0.04, 0.51) 0.03 0.09
MMF/MPS (mg/day) 0.00 (0.00, 0.00) 0.05 0.04 0.00 (0.00, 0.00) 0.04 0.04
Steroids (mg/day) 0.00 (-0.03, 0.04) 0.00 0.82 0.00 (-0.04, 0.03) 0.00 0.86
Steroids (mg/kg/day) 1.07 (-0.52, 2.65) 0.02 0.19 -0.08 (-1.64, 1.49) 0.00 0.92
EVL (mg/day) -0.10 (-0.41, 0.21) 0.00 0.52 -0.07 (-0.38, 0.23) 0.00 0.63
SRL (mg/day) -0.11 (-0.83, 0.61) 0.00 0.77 -0.23 (-0.93, 0.48) 0.00 0.53
BUN (mg/dL) -0.01 (-0.01, 0.01) 0.01 0.34 -0.01 (-0.01, 0.01) 0.01 0.32
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Scr (mg/dL)
AST (U/L)
ALT (U/L)
GGT (U/L)
ALP (U/L)

Total bilirubin (mg/dL)
Direct bilirubin (mg/dL)

Albumin (g/dL)
Total protein (g/dL)
Hemaoglobin (g/dL)
Hematocrit (%)
INR

-0.18 (-0.36, 0.00)
0.01 (0.00, 0.01)
0.00 (0.00, 0.00)
0.00 (0.00, 0.00)
0.00 (0.00, 0.00)
0.06 (-0.62, 0.74)
1.32 (-0.32, 2.97)
0.03 (-0.31, 0.36)
-0.02 (-0.20, 0.16)
0.00 (-0.09, 0.08)
0.00 (-0.03, 0.03)
0.27 (-1.57, 2.12)

0.04
0.03
0.01
0.06
0.06
0.00
0.03
0.00
0.00
0.00
0.00
0.00

0.05
0.11
0.31
0.02
0.02
0.86
0.11
0.88
0.80
0.95
0.97
0.77

-0.13 (-0.31, 0.05)
0.01 (0.00, 0.01)
0.00 (0.00, 0.00)
0.00 (0.00, 0.00)
0.00 (0.00, 0.00)
0.15 (-0.52, 0.82)
157 (-0.03, 3.17)
0.11 (-0.22, 0.44)
0.01 (-0.17, 0.18)
0.01 (-0.07, 0.09)
0.00 (-0.02, 0.03)
0.21 (-1.59, 2.02)

0.02
0.03
0.01
0.05
0.05
0.00
0.04
0.01
0.00
0.00
0.00
0.00

0.15
0.11
0.33
0.03
0.03
0.65
0.05
0.50
0.96
0.85
0.82
0.82

@ exclude 2 patients receiving ciprofloxacin

dnCo, dose-normalized trough concentrations; dnCo/DW, dosing weight and dose-normalized trough concentrations; Cl, confidence interval; HBV, hepatitis B virus; HCV,

hepatitis C virus; MMF, mycophenolate mofetil; MPS, mycophenolate sodium; EVL, everolimus; SRL, sirolimus

107

d0i:10.6342/NTU201802661



2 13 THRBERAZERA 1 (BEE3BY)

Correlation between different factors and tacrolimus concentration by univariate linear regression (kidney transplantation, N = 98)

3 months post-op

In dnCo (ng/mL)/(mg/day)

In dnCo/DW (ng/mL)/(mg/kg/day)

Parameter Coefficients (95% CI) R? p-value Coefficients (95% CI) R? p-value
HBV (Y/N) 0.34 (-0.26, 0.93) 0.01 0.27 0.30 (-0.30, 0.90) 0.01 0.32
HCV (Y/N) -0.18 (-1.21, 0.85) 0.00 0.73 -0.08 (-1.11, 0.96) 0.00 0.88
Sex (M/F) 0.06 (-0.14, 0.27) 0.00 0.54 0.25 (0.05, 0.45) 0.06 0.02
Transplant age (yr) 0.01 (0.00, 0.02) 0.06 0.02 0.01 (0.00, 0.02) 0.05 0.02
MMF/MPS (Y/N) 0.16 (-0.08, 0.40) 0.02 0.19 0.13 (-0.11, 0.37) 0.01 0.28
EVL (Y/N) -0.16 (-0.59, 0.27) 0.01 0.46 -0.12 (-0.55, 0.32) 0.00 0.60
SRL (Y/N) 0.08 (-0.25, 0.41) 0.00 0.63 0.01 (-0.32, 0.34) 0.00 0.97
Steroids (Y/N) NA NA NA NA NA NA
Infection (Y/N) -0.25 (-0.85, 0.35) 0.01 0.40 -0.27 (-0.87,0.34) 0.01 0.38
Calcium channel blocker (Y/N) -0.28 (-0.50, -0.07) 0.07 0.01 -0.27 (-0.48, -0.05) 0.06 0.02
Diabetes mellitus (Y/N) 0.03 (-0.27, 0.33) 0.00 0.84 0.08 (-0.21, 0.38) 0.00 0.58
Proton pump inhibitors (Y/N) 0.31 (-0.22, 0.83) 0.01 0.25 0.32 (-0.20, 0.84) 0.02 0.23
MMF/MPS (mg/day) 0.00 (0.00, 0.00) 0.02 0.20 0.00 (0.00, 0.00) 0.02 0.22
Steroids (mg/day) -0.06 (-0.15, 0.03) 0.02 0.18 -0.06 (-0.15, 0.03) 0.02 0.19
Steroids (mg/kg/day) -1.40 (-5.97, 3.16) 0.00 0.54 -4.21 (-8.70, 0.28) 0.04 0.07
EVL (mg/day) -0.09 (-0.36, 0.18) 0.01 0.51 -0.06 (-0.34,0.21) 0.01 0.65
SRL (mg/day) -0.08 (-0.47,0.31) 0.00 0.68 -0.15 (-0.54, 0.24) 0.01 0.44
BUN (mg/dL) 0.00 (-0.01, 0.02) 0.00 0.93 0.00 (-0.01, 0.02) 0.00 0.90
Scr (mg/dL) 0.07 (-0.20, 0.34) 0.00 0.62 0.21 (-0.06, 0.48) 0.02 0.13
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AST (U/L)

ALT (U/L)

GGT (U/L)

ALP (U/L)

Total bilirubin (mg/dL)
Direct blibrubin (mg/dL)
Albumin (g/dL)

Total protein (g/dL)
Hemaoglobin (g/dL)
Hematocrit (%)

INR

0.01 (0.00, 0.02)
0.00 (0.00, 0.01)
0.00 (0.00, 0.00)
0.00 (0.00, 0.00)
0.45 (0.05, 0.85)
1.45 (-0.19, 3.09)
0.12 (-0.20, 0.43)
-0.28 (-0.50, -0.06)
0.01 (-0.05, 0.07)
0.00 (-0.02, 0.03)
-0.65 (-2.18, 0.87)

0.02
0.01
0.03
0.03
0.05
0.03
0.01
0.06
0.00
0.00
0.01

0.19
0.42
0.10
0.10
0.03
0.08
0.47
0.01
0.83
0.74
0.40

0.00 (-0.01, 0.01)
0.00 (0.00, 0.01)
0.00 (0.00, 0.00)
0.00 (0.00, 0.00)
0.54 (0.14, 0.94)
1.93 (0.31, 3.55)
0.18 (-0.13, 0.50)
-0.24 (-0.46, -0.01)
0.03 (-0.03, 0.09)
0.01 (-0.01, 0.03)
-0.34 (-1.87, 1.19)

0.01
0.00
0.02
0.03
0.07
0.06
0.01
0.04
0.01
0.01
0.00

0.47
0.57
0.19
0.11
0.01
0.02
0.26
0.04
0.31
0.34
0.66

NA, not applicable; dnCo, dose-normalized trough concentrations; dnCo/DW, dosing weight and dose-normalized trough concentrations; CI, confidence interval; HBV,

hepatitis B virus; HCV, hepatitis C virus; MMF, mycophenolate mofetil; MPS, mycophenolate sodium; EVL, everolimus; SRL, sirolimus
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2 14 THRBERAZERA 1 (BEE 6B )

Correlation between different factors and tacrolimus concentration by univariate linear regression (kidney transplantation, N = 98)

6 months post-op

In dnCo (ng/mL)/(mg/day)

In dnCo/DW (ng/mL)/(mg/kg/day)

Parameter Coefficients (95% CI) R? p-value Coefficients (95% CI) R? p-value
HBV (Y/N) 0.41 (-0.28, 1.09) 0.01 0.24 0.38 (-0.29, 1.04) 0.01 0.26
HCV (Y/N) -0.48 (-1.66, 0.70) 0.01 0.42 -0.38 (-1.52,0.77) 0.00 0.52
Sex (M/F) -0.13 (-0.36, 0.11) 0.01 0.29 0.06 (-0.17, 0.29) 0.00 0.62
Transplant age (yr) 0.01 (0.00, 0.02) 0.03 0.08 0.01 (0.00, 0.02) 0.03 0.07
MMF/MPS (Y/N) 0.28 (-0.01, 0.56) 0.04 0.06 0.26 (-0.02, 0.54) 0.04 0.06
EVL (Y/N) -0.29 (-0.74, 0.17) 0.02 0.22 -0.26 (-0.71, 0.18) 0.01 0.24
SRL (Y/N) -0.01 (-0.37,0.35) 0.00 0.96 -0.07 (-0.42, 0.28) 0.00 0.68
Steroids (Y/N) NA NA NA NA NA NA
Calcium channel blocker (Y/N) -0.04 (-0.30, 0.22) 0.00 0.77 0.00 (-0.26, 0.25) 0.00 0.98
Diabetes mellitus (Y/N) 0.07 (-0.28, 0.42) 0.00 0.69 0.10 (-0.24, 0.44) 0.00 0.57
Proton pump inhibitors (Y/N) -0.18 (-0.78, 0.42) 0.00 0.55 -0.17 (-0.76, 0.41) 0.00 0.55
MMF/MPS (mg/day) 0.00 (0.00, 0.00) 0.04 0.07 0.00 (0.00, 0.00) 0.03 0.08
Steroids (mg/day) -0.14 (-0.23, -0.05) 0.09 0.00 -0.14 (-0.23, -0.06) 0.10 0.00
Steroids (mg/kg/day) -3.60 (-8.08, 0.87) 0.03 0.11 -5.75 (-9.98, -1.52) 0.07 0.01
EVL (mg/day) -0.28 (-0.70, 0.15) 0.02 0.20 -0.24 (-0.65, 0.18) 0.01 0.26
SRL (mg/day) -0.05 (-0.52, 0.41) 0.00 0.82 -0.12 (-0.57,0.33) 0.00 0.59
BUN (mg/dL) 0.00 (-0.01, 0.02) 0.00 0.62 0.01 (-0.01, 0.02) 0.01 0.40
Scr (Mmg/dL) -0.13 (-0.39, 0.13) 0.01 0.31 0.01 (-0.24, 0.26) 0.00 0.96
AST (U/L) 0.00 (-0.01, 0.01) 0.00 0.89 0.00 (-0.02, 0.01) 0.00 0.74
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ALT (U/L)

GGT (U/L)

ALP (U/L)

Total bilirubin (mg/dL)
Direct bilirubin (mg/dL)
Albumin (g/dL)

Total protein (g/dL)
Hemaoglobin (g/dL)
Hematocrit (%)

INR

0.00 (-0.01, 0.01)
0.00 (0.00, 0.00)
0.00 (0.00, 0.00)
0.27 (-0.11, 0.66)
1.22 (0.20, 2.23)
-0.01 (-0.44, 0.43)
-0.22 (-0.44, 0.01)
0.03 (-0.04, 0.09)
0.01 (-0.01, 0.04)
-1.19 (-2.81, 0.44)

0.00
0.05
0.03
0.02
0.06
0.00
0.04
0.01
0.02
0.02

0.84
0.03
0.08
0.17
0.02
0.98
0.06
0.37
0.23
0.15

0.00 (-0.01, 0.01)
0.00 (0.00, 0.00)
0.00 (0.00, 0.00)
0.31 (-0.06, 0.69)
1.32 (0.34, 2.29)
0.10 (-0.32, 0.52)
-0.15 (-0.37, 0.07)
0.06 (0.00, 0.12)
0.02 (0.00, 0.05)
-0.99 (-2.57, 0.59)

0.00
0.04
0.03
0.03
0.07
0.00
0.02
0.04
0.04
0.02

0.96
0.06
0.09
0.10
0.01
0.64
0.18
0.07
0.04
0.22

dnC,, dose-normalized trough concentrations; dnCo/DW, dosing weight and dose-normalized trough concentrations; Cl, confidence interval; HBV, hepatitis B virus; HCV,

hepatitis C virus; MMF, mycophenolate mofetil; MPS, mycophenolate sodium; EVL, everolimus; SRL, sirolimus

111

d0i:10.6342/NTU201802661



F 15 A 73] ¥ % (S8 tacrolimus dnCo 2 4p M 4

Correlation between different genotypes and tacrolimus concentration in genetic study (98 kidney transplant recipients)

In dnCo (ng/mL)/(mg/day)

In dnCo/DW (ng/mL)/(mg/kg/day)

Parameter Coefficients (95% CI) RZ  p-value Coefficients (95% CI) R? p-value
On discharge 2
ABCB1 (C3435T) -0.32 (-0.58, -0.07) 006 001 -0.30 (-0.55, -0.05) 006  0.02
ABCB1 (C1236T) -0.05 (-0.48, 0.37) 000 081 0.00 (-0.42, 0.41) 000  0.99
ABCBL1 (G2677T/A) -0.23 (-0.53, 0.07) 0.03 0.12 -0.21 (-0.50, 0.09) 0.02 0.16
CYP3A4*1G 0.62 (0.39, 0.85) 0.24 0.00 0.62 (0.40, 0.84) 0.25 0.00
CYP3A5*3 0.81 (0.61, 1.01) 0.41 0.00 0.79 (0.59, 0.98) 0.40 0.00
POR*28 0.10 (-0.16, 0.37) 0.01 0.44 0.11 (-0.15, 0.37) 0.01 0.39
CYP3A4*18B 0.07 (-0.47, 0.60) 000 081 0.13 (-0.39, 0.66) 000 062
3 months post-op
ABCBL1 (C3435T) -0.24 (-0.45, -0.04) 0.06 0.02 -0.22 (-0.42, -0.01) 0.04 0.04
ABCB1 (C1236T) -0.03 (-0.37, 0.31) 0.00 0.85 -0.02 (-0.33, 0.36) 0.00 0.92
ABCB1 (G2677T/A) -0.31 (-0.55, -0.07) 007 001 -0.29 (-0.52, -0.05) 007 002
CYP3A4*1G 0.44 (0.25, 0.63) 0.18 0.00 0.44 (0.25, 0.63) 0.18 0.00
CYP3A5*3 0.64 (0.47,0.80) 0.38 0.00 0.61 (0.45, 0.78) 0.36 0.00
POR*28 0.02 (-0.19, 0.23) 0.00 0.86 0.03 (-0.18, 0.24) 0.00 0.79
CYP3A4*18B 0.03 (-0.40, 0.46) 000 089 0.10 (-0.34, 0.53) 000 066
6 months post-op
ABCB1 (C3435T) -0.24 (-0.48, 0.00) 0.04 0.05 -0.21 (-0.44, 0.02) 0.03 0.07
ABCB1 (C1236T) -0.01 (-0.40, 0.38) 000  0.96 0.04 (-0.34, 0.42) 000  0.83
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ABCBL1 (G2677T/A)
CYP3A4*1G
CYP3A5*3

POR*28
CYP3A4*18B

-0.21 (-0.49, 0.07)
0.60 (0.40, 0.81)
0.83 (0.67, 1.00)
0.09 (-0.16, 0.33)
0.10 (-0.40, 0.59)

0.02
0.26
0.51
0.01
0.00

0.13
0.00
0.00
0.49
0.70

-0.19 (-0.46, -0.08)
0.60 (0.41, 0.80)
0.81 (0.65, 0.97)
0.10 (-0.14, 0.33)
0.16 (-0.32, 0.64)

0.02
0.28
0.51
0.01
0.01

0.17
0.00
0.00
0.43
0.50

@ exclude 2 patients receiving ciprofloxacin

dnCo, dose-normalized trough concentrations; dnCo/DW, dosing weight and dose-normalized trough concentrations
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Correlation between different genotype and tacrolimus concentration in genetic study (46 CYP3A5*1 carriers)

In dnCo (ng/mL)/(mg/day)

In dnCo/DW (ng/mL)/(mg/kg/day)

Parameter Coefficients (95% CI) RZ  p-value Coefficients (95% CI) R? p-value
On discharge 2
ABCB1 (C3435T) -0.09 (-0.33, 0.15) 0.01 0.44 -0.10 (-0.32,0.12) 0.02 0.36
ABCBL (C1236T) 0.22 (-0.25, 0.69) 002  0.35 0.14 (-0.29, 0.57) 001 052
ABCB1 (G2677T/A) 0.03 (-0.33, 0.26) 0.00 0.82 -0.06 (-0.33, 0.21) 0.00 0.68
CYP3A4*1G 0.07 (-0.24, 0.38) 001  0.66 0.09 (-0.19, 0.37) 001 054
POR*28 -0.02 (-0.27, 0.23) 0.01 0.86 0.04 (-0.19, 0.26) 0.00 0.73
CYP3A4*18B -0.03 (-0.44, 0.39) 0.00 0.90 0.02 (-0.36, 0.40) 0.00 0.90
3 months post-op
ABCB1 (C3435T) -0.05 (-0.31, 0.21) 0.00 0.69 -0.06 (-0.32, 0.20) 0.01 0.65
ABCB1 (C1236T) -0.04 (-0.48, 0.55) 000  0.89 -0.04 (-0.56, 0.47) 000  0.86
ABCB1 (G2677T/A) -0.14 (-0.45, 0.18) 002  0.39 -0.16 (-0.48, 0.15) 002  0.30
CYP3A4*1G -0.14 (-0.47, 0.19) 0.02 0.41 -0.12 (-0.45, 0.22) 0.01 0.48
POR*28 -0.13 (-0.39, 0.13) 0.02 0.32 -0.07 (-0.34, 0.19) 0.01 0.58
CYP3A4*18B -0.09 (-0.53, 0.36) 0.00 0.70 -0.04 (-0.49, 0.41) 0.00 0.87
6 months post-op
ABCB1 (C3435T) -0.08 (-0.34, 0.18) 001 052 -0.09 (-0.33, 0.14) 001  0.44
ABCBL1 (C1236T) 0.23 (-0.28, 0.74) 0.02 0.37 0.15 (-0.31, 0.62) 0.01 0.51
ABCB1 (G2677T/A) 0.01 (-0.31, 0.33) 000 0.6 -0.02 (-0.31, 0.27) 000 0091
CYP3A4*1G 0.08 (-0.26, 0.41) 0.01 0.66 0.09 (-0.21, 0.40) 0.01 0.54
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POR*28 -0.10 (-0.36, 0.17) 0.01 0.47 -0.04 (-0.28, 0.20) 0.00 0.75
CYP3A4*18B 0.02 (-0.43, 0.47) 0.00 0.93 0.07 (-0.34, 0.48) 0.00 0.75

2 exclude 1 patients receiving ciprofloxacin

dnC,, dose-normalized trough concentrations; dnCo/DW, dosing weight and dose-normalized trough concentrations
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Correlation between different genotype and tacrolimus concentration in genetic study (52 CYP3A5*3/*3 carriers)

In dnCo (ng/mL)/(mg/day)

In dnCo/DW (ng/mL)/(mg/kg/day)

Parameter Coefficients (95% CI) RZ  p-value Coefficients (95% CI) R? p-value
On discharge 2
ABCB1 (C3435T) -0.44 (-0.74, -0.14) 015  0.00 -0.39 (-0.70, -0.08) 012 0.2
ABCBL (C1236T) 0.05 (-0.42, 0.52) 000  0.84 0.15 (-0.32, 0.62) 001 052
ABCB1 (G2677T/A) -0.24 (-0.59, 0.12) 004 0.8 -0.18 (-0.54, 0.18) 002  0.32
CYP3A4*1G -0.08 (-0.68, 0.52) 0.00 0.79 0.00 (-0.60, 0.61) 0.00 0.99
POR*28 0.12 (-0.21, 0.44) 0.01 0.47 0.09 (-0.24, 0.42) 0.01 0.58
CYP3A4*18B -0.26 (-1.08, 0.57) 0.01 0.53 -0.14 (-0.98, 0.70) 0.00 0.73
3 months post-op
ABCBL1 (C3435T) -0.35 (-0.55, -0.15) 0.20 0.00 -0.29 (-0.51, -0.08) 0.13 0.01
ABCB1 (C1236T) 0.11 (-0.21, 0.44) 001 0.8 0.22 (-0.11, 0.55) 003 0.9
ABCBL1 (G2677T/A) -0.33 (-0.56, -0.09) 0.14 0.01 -0.27 (-0.52, -0.02) 0.09 0.03
CYP3A4*1G 0.04 (-0.33, 0.42) 0.00 0.82 0.11 (-0.28, 0.50) 0.01 0.59
POR*28 0.05 (-0.17, 0.27) 0.00 0.65 0.02 (-0.21, 0.26) 0.00 0.84
CYP3A4*18B -0.14 (-0.71, 0.44) 0.01 0.63 -0.02 (-0.62, 0.58) 0.00 0.95
6 months post-op
ABCB1 (C3435T) -0.29 (-0.51, -0.08) 0.13 0.01 -0.24 (-0.47, -0.01) 0.08 0.04
ABCB1 (C1236T) 0.11 (-0.23, 0.45) 001 051 0.22 (-0.12, 0.56) 0.03  0.20
ABCB1 (G2677T/A) -0.22 (-0.48, 0.03) 006 0.8 -0.17 (-0.43, 0.09) 003  0.20
CYP3A4*1G -0.18 (-0.56, 0.21) 0.02 0.37 -0.11 (-0.51, 0.28) 0.01 0.57
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POR*28 0.12 (-0.12, 0.35) 0.02 0.32 0.09 (-0.15, 0.32) 0.01 0.46
CYP3A4*18B -0.27 (-0.86, 0.33) 0.02 0.38 -0.15 (-0.76, 0.46) 0.01 0.63

2 exclude 1 patients receiving ciprofloxacin

dnC,, dose-normalized trough concentrations; dnCo/DW, dosing weight and dose-normalized trough concentrations
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Correlation between different factors and tacrolimus concentration by
multivariate linear regression with stepwise method (98 kidney transplant

recipients)

Variable

Coefficients (95% CI) R?/Partial R? p-value

On discharge 2
In dnCo (ng/mL)/(mg/day)
CYP3A5*3
ABCBL1 (C3435T)
MMF/MPS (mg/day)
Transplant age (yr)
In dnCo/DW (ng/mL)/(mg/kg/day)
CYP3A5*3
ABCBL1 (C3435T)
Direct bilirubin (mg/day)
3 months post-op
In dnCo (ng/mL)/(mg/day)
CYP3A5*3
Total bilirubin (mg/dL)
ABCB1 (G2677T/A)
Steroids (mg/day)
Transplant age (yr)
In dnCo/DW (ng/mL)/(mg/kg/day)
CYP3A5*3
Total bilirubin (mg/dL)
Sex (M/F)
ABCB1 (G2677T/A)
Steroids (mg/day)
Transplant age (yr)
6 months post-op
In dnCo (ng/mL)/(mg/day)
CYP3A5*3
MMF/MPS (Y/N)
Steroids (mg/day)
Direct bilirubin (mg/dL)
ABCBL1 (C3435T)

0.76 (0.58, 0.95)
-0.27 (-0.46, -0.09)
0.00 (0.00, 0.00)
0.01 (0.00, 0.02)

0.77 (0.58, 0.96)
-0.25 (-0.43, -0.06)
1.36 (0.16, 2.56)

0.62 (0.48, 0.77)
0.49 (0.20, 0.78)
-0.26 (-0.43, -0.09)
-0.07 (-0.14, -0.01)
0.01 (0.00, 0.01)

0.61 (0.47, 0.75)
0.45 (0.17, 0.74)
0.26 (0.12, 0.40)
-0.26 (-0.42, -0.09)
-0.08 (-0.14, -0.02)
0.01 (0.00, 0.01)

0.80 (0.65, 0.95)
0.28 (0.10, 0.46)
-0.08 (-0.14, -0.02)
0.77 (0.11, 1.42)
-0.16 (-0.31, -0.01)
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0.51
0.36
0.05
0.04
0.03
0.47
0.38
0.04
0.03

0.54
0.36
0.06
0.05
0.03
0.02
0.59
0.35
0.04
0.06
0.04
0.03
0.03

0.64
0.45
0.04
0.03
0.02
0.02

0.00
0.00
0.01
0.03

0.00
0.01
0.03

0.00
0.00
0.00
0.02
0.03

0.00
0.00
0.00
0.00
0.01
0.02

0.00
0.00
0.01
0.02
0.04
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In dnCo/DW (ng/mL)/(mg/kg/day)

CYP3A5*3 0.79 (0.65, 0.92)
Steroids (mg/day) -0.09 (-0.14, -0.03)
Direct bilirubin (mg/dL) 0.73 (0.11, 1.35)
MMF/MPS (Y/N) 0.30 (0.13, 0.47)
Hematocrit (%) 0.02 (0.01, 0.04)

0.67
0.47
0.03
0.02
0.04
0.03

0.00
0.00
0.02
0.00
0.00

2 exclude 2 patients receiving ciprofloxacin

dnC,, dose-normalized trough concentrations; dnCo/DW, dosing weight and dose-normalized trough

concentrations; MMF, mycophenolate mofetil; MPS, mycophenolate sodium
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# 19 Comparison between CYP3AS expressers and nonexpressers (on discharge)

Comparison of tacrolimus Co to dose ratio between CYP3A5 expressers and

NONEXPIressers

CYP3AS expressers CYP3AS5 nonexpressers

120

On discharge (*1/*1 & *1/*3) (*3/*3)
value*
(N =45) (N =51)
dnCo (ng/mL)/(mg/day) 0.70 £ 0.24 1.75+1.25 0.00
dnCo/DW (ng/mL)/(mg/kg/day) 38.29 + 12.03 94.97 + 68.50 0.00
ABCBL1 (C3435T) 0.61
cC 40.00 45.10
CTImT 60.00 54.90
ABCBL1 (C1236T) 0.26
cC 6.70 13.70
CTITT 93.30 86.30
ABCBL1 (G2677T/A) 0.39
GG 20.00 27.50
AT/GTIAGITT 80.00 72.50
CYP3A4*1G 0.00
GG 17.80 92.20
GA/AA 82.20 7.80
POR*28 0.57
cC 35.60 41.20
CTImT 64.40 58.80
CYP3A4*18B 0.32
TT 91.10 96.10
CT/CC 8.90 3.90
Sex (M/F) 0.57
Female 51.10 56.90
Male 48.90 43.10
Transplant age (yr) 41.22 + 11.50 43.45+12.25 0.36
Posttransplant days 13.96 + 4.33 1455+ 7.48 0.64
MMF/MPS (Y/N) 0.71
Yes 71.10 74.50
No 28.90 25.50
EVL (Y/N) 0.87
Yes 6.70 5.90
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No
SRL (Y/N)
Yes
No
Steroids (Y/N)
Yes
No
Infection (Y/N)
Yes
No
Calcium channel blocker (Y/N)
Yes
No
Diabetes mellitus (Y/N)
Yes
No
Proton pump inhibitors (Y/N)
Yes
No
MMF/MPS (mg/day)
Steroids (mg/day)
Steroids (mg/kg/day)
EVL (mg/day)
SRL (mg/day)
BUN (mg/dL)
Scr (mg/dL)
AST (U/L)
ALT (U/L)
GGT (U/L)
ALP (U/L)
Total bilirubin (mg/dL)
Direct bilirubin (mg/dL)
Albumin (g/dL)
Total protein (g/dL)
Hemoglobin (g/dL)
Hematocrit (%)
INR

93.30

4.40
95.60

100.00
0.00

13.30
86.70

48.90
51.10

13.30
86.70

26.70
73.30
971.56 + 687.23
19.56 + 1.79
0.36 + 0.07
0.09 + 0.36
0.03+0.17
28.50 £ 12.35
1.45+ 0.85
25.51 +19.89
64.82 £ 75.95
37.31 + 38.06
124.02 + 96.17
0.51+0.18
0.12+0.05
3.71+0.35
6.26 + 0.82
9.78 + 1.65
29.65 * 5.00
0.97 + 0.07

94.10

3.90
96.10

96.10
3.90

11.80
88.20

37.30
62.70

11.80
88.20

33.30
66.70

1050.20 + 705.66

18.82 + 4.65
0.35+0.09
0.12+0.48
0.04 +0.20
29.24 + 14.48
1.35+0.54
25.59 + 15.33
58.80 + 73.55
68.86 + 119.40
154.24 + 125.24
0.50 + 0.20
0.12+0.10
3.71+0.42
6.20 + 0.65
9.62 +1.52
29.16 £ 4.55
0.96 + 0.07

0.90

0.18

0.82

0.17

0.82

0.48

0.54
0.57
0.59
0.92
0.92
0.81
0.73
0.52
0.62
0.19
0.14
0.76
0.46
0.96
0.73
0.63
0.61
0.78
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Continuous data are presented as mean + standard deviation (SD) whereas categorical data are expressed

as percentage
* Independent t-test or Mann-Whitney U test, Chi-squared test or Fisher's exact test
dnCo, dose-normalized trough concentrations; dnCo/DW, dosing weight and dose-normalized Co; MMF,

mycophenolate mofetil; MPS, mycophenolate sodium; EVL, everolimus; SRL, sirolimus
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# 20 Comparison between CYP3AS5 expressers and nonexpressers (3 months post-op)

Comparison of tacrolimus Co to dose ratio between CYP3A5 expressers and
nonexpressers

CYP3AS expressers CYP3A5 nonexpressers
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3 months post-op (*1/*1 & *1/*3) (*3/*3) value®
(N =46) (N =52)
dnCo (ng/mL)/(mg/day) 1.12+0.53 2.09 £ 0.86 0.00
dnCo/DW (ng/mL)/(mg/kg/day) 62.19 + 30.54 113.86 + 50.19 0.00
MMPF/MPS (Y/N) 0.73
Yes 73.90 76.90
No 26.10 23.10
EVL (Y/N) 1.00
Yes 6.50 5.80
No 93.50 100.00
SRL (Y/N) 0.59
Yes 13.00 9.60
No 87.00 90.40
Infection (Y/N) 0.60
Yes 4.30 1.90
No 95.70 98.10
Calcium channel blocker (Y/N) 0.13
Yes 39.10 25.00
No 60.90 75.00
Diabetes mellitus (Y/N) 0.80
Yes 15.20 13.50
No 84.80 86.50
Proton pump inhibitors (Y/N) 0.62
Yes 2.20 5.80
No 97.80 94.60
MMF/MPS (mg/day) 952.17 + 636.27 946.92 + 646.49 0.96
Steroids (mg/day) 5.05+ 0.83 514+ 1.35 1.00
Steroids (mg/kg/day) 0.09 + 0.02 0.10+0.02 0.42
EVL (mg/day) 0.09 £ 0.35 0.10+0.41 0.90
SRL (mg/day) 0.11+0.31 0.06 £ 0.22 0.76
BUN (mg/dL) 19.73 £ 6.65 21.24+7.77 0.40
Scr (mg/dL) 1.34 +0.37 1.33+0.40 0.59
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AST (U/L) 24.98 £ 12.90 24.12 £ 9.16 0.79
ALT (U/L) 27.57 £ 25.97 24.44 + 17.09 0.90
GGT (U/L) 35.20 + 38.59 55.46 + 109.68 0.44
ALP (U/L) 161.26 + 114.01 194.62 + 130.79 0.12
Total bilirubin (mg/dL) 0.59 +0.22 0.56 + 0.28 0.42
Direct bilirubin (mg/dL) 0.12+0.05 0.12 + 0.07 0.50
Albumin (g/dL) 4.59 £ 0.35 452 +0.31 0.17
Total protein (g/dL) 6.94 + 0.50 6.77 £ 0.39 0.03
Hemoglobin (g/dL) 12.53+1.82 12.01+1.72 0.13
Hematocrit (%) 38.89 + 4.89 37.17 £ 4.89 0.09
INR 0.99 £ 0.06 0.97 £ 0.07 0.10

Continuous data are presented as mean + standard deviation (SD) whereas categorical data are expressed
as percentage

* Independent t-test or Mann-Whitney U test, Chi-squared test or Fisher's exact test

dnCo, dose-normalized trough concentrations; dnCo/DW, dosing weight and dose-normalized trough
concentrations; MMF, mycophenolate mofetil; MPS, mycophenolate sodium; EVL, everolimus; SRL,

sirolimus
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# 21 Comparison between CYP3AS5 expressers and nonexpressers (6 months post-op)

Comparison of tacrolimus Co to dose ratio between CYP3A5 expressers and
nonexpressers

CYP3AS expressers CYP3AS5 nonexpressers

6 months post-op (*1/*1 & *1/*3) (*3/*3) value®
(N =46) (N =52)
dnCo (ng/mL)/(mg/day) 1.00 £ 0.47 2.28 £ 1.00 0.00
dnCo/DW (ng/mL)/(mg/kg/day) 54.23 + 22.49 123.75 £ 54.50 0.00
MMPF.MPS (Y/N) 0.38
Yes 80.40 76.90
No 19.60 23.10
EVL (Y/N) 1.00
Yes 8.70 5.80
No 91.30 94.20
SRL (Y/N) 0.71
Yes 15.20 9.60
No 84.80 90.40
Calcium channel blocker (Y/N) 0.49
Yes 32.60 26.90
No 67.40 73.10
Diabetes mellitus (Y/N) 0.71
Yes 15.20 11.50
No 84.80 88.50
Proton pump inhibitors (Y/N) 0.49
Yes 4.30 3.80
No 95.70 96.20
MMF/MPS (mg/day) 925.65 + 581.26 907.31 £ 624.42 0.99
Steroids (mg/day) 454 +1.37 4.23+1.17 0.28
Steroids (mg/kg/day) 0.08 £ 0.03 0.08 + 0.02 0.66
EVL (mg/day) 0.09 £ 0.30 0.06 £ 0.26 0.58
SRL (mg/day) 0.12+0.30 0.06 £ 0.22 0.38
BUN (mg/dL) 19.16 + 5.61 21.39+8.21 0.20
Scr (mg/dL) 1.31+0.46 1.30 £ 0.47 0.91
AST (U/L) 23.80 + 10.87 21.65+ 7.27 0.45
ALT (U/L) 24.93 + 20.06 20.98 + 13.64 0.64
GGT (U/L) 30.65 + 28.32 49.71 +112.42 0.42
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ALP (U/L) 179.13 + 145.58 205.77 £ 197.59 0.39
Total bilirubin (mg/dL) 0.68 + 0.29 0.70+0.32 0.73
Direct bilirubin (mg/dL) 0.15+0.08 0.17+0.14 0.96
Albumin (g/dL) 457 +£0.28 455+ 0.27 0.79
Total protein (g/dL) 7.04 + 0.62 6.87 £ 0.39 0.42
Hemoglobin (g/dL) 12.70 + 2.00 12.62+1.74 0.83
Hematocrit (%) 39.26 £ 5.30 39.24 + 4.89 0.98
INR 0.99 £ 0.07 0.97 £ 0.07 0.15

Continuous data are presented as mean + standard deviation (SD) whereas categorical data are expressed
as percentage

* Independent t-test or Mann-Whitney U test, Chi-squared test or Fisher's exact test

dnC,, dose-normalized trough concentrations; dnCo/DW, dosing weight and dose-normalized trough
concentrations; MMF, mycophenolate mofetil; MPS, mycophenolate sodium; EVL, everolimus; SRL,

sirolimus
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# 22 Comparison between MPS and EVL (on discharge)

Comparison of tacrolimus Co to dose ratio between MPS/Prograf/prednisolone
and EVL/Prograf/prednisolone

On discharge

p-value

MPS/Prograf/prednisolone (N = 15) vs. EVL/Prograf/prednisolone (N = 6)

dnCo (ng/mL)/(mg/day)
dnCo/DW (ng/mL)/(mg/kg/day)
dnCo (ng/mL)/(mg/day)
dnCo/DW (ng/mL)/(mg/kg/day)
ABCB1 (C3435T)

CC
CT/T

ABCBL1 (C1236T)

CC
CT/T

ABCB1 (G2677T/A)

GG

AT/GT/IAGITT

CYP3A4*1G
GG
GA/AA

CYP3A5*3
AA/AG
GG

POR*28
CcC
CT/TT

CYP3A4*18B
TT
CT/CC

HBV (Y/N)
Yes
No

HCV (Y/N)
Yes
No
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MPS EVL
1.11+0.65 1.22 +1.59
58.45 + 32.09 70.00 £ 91.11
1.11+0.65 1.22 +1.59
58.45 + 32.09 70.00 £ 91.11
46.70 16.70
53.30 83.30
20.00 0.00
80.00 100.00
20.00 0.00
80.00 100.00
53.30 50.00
46.70 50.00
53.30 50.00
46.70 50.00
53.30 66.70
46.70 33.30
93.30 100.00
6.70 0.00
6.30 0.00
93.30 100.00
0.00 16.70
100.00 83.30

0.27°
0.30°
0.81°
0.77°
0.34°

0.53¢

0.53¢

1.00°

1.00°

0.66°

1.00°

1.00°

0.29¢

doi:10.6342/NTU201802661



Sex (M/F) 0.33°

Female 66.70 33.30

Male 33.30 66.70
Transplant age (yr) 46.07 £ 9.54 39.33+ 15.19 0.35°
Calcium channel blocker (Y/N) 0.64¢

Yes 46.70 66.70

No 53.30 33.30
Diabetes mellitus (Y/N) 0.28°

Yes 26.70 0.00

No 73.30 100.00
Proton pump inhibitors (Y/N) 0.64°

Yes 53.30 33.30

No 46.70 66.70
Steroids (mg/day) 19.00 + 2.07 20.00 £ 0.00 0.522
Steroids (mg/kg/day) 0.36 £ 0.07 0.35+0.03 0.87°
BUN (mg/dL) 29.48 £18.73 23.65+8.74 0.522
Scr (mg/dL) 151+£1.32 1.52 + 0.68 0.342
AST (U/L) 24.40 £14.27 28.67 + 17.86 0.57"
ALT (U/L) 72.93 £ 92.60 82.17 £ 98.60 0.972
Total bilirubin (mg/dL) 045+ 0.15 0.35+0.06 0.12°
Direct bilirubin (mg/dL) 0.10 £ 0.04 0.08 + 0.01 0.13?
Albumin (g/dL) 3.58 £ 0.42 3.65+0.24 0.71°
Total protein (g/dL) 6.45 + 0.68 5.92 +0.62 0.18?
Hemaoglobin (g/dL) 9.57+1.35 9.58 +1.80 0.99°
Hematocrit (%) 29.29+4.21 29.07 £ 5.09 0.92°
INR 0.97 £ 0.08 0.95+ 0.04 0.47°

Continuous data are presented as mean * standard deviation (SD) whereas categorical data are expressed
as percentage

@ Mann-Whitney U test

b Independent t-test

¢ Chi-squared test or Fisher's exact test

dnC,, dose-normalized trough concentrations; dnCo/DW, dosing weight and dose-normalized trough
concentrations; MMF, mycophenolate mofetil; MPS, mycophenolate sodium; HBV, hepatitis B virus;

HCV, hepatitis C virus
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# 23 Comparison between MPS and EVL (3 months post-op)

Comparison of tacrolimus Co to dose ratio between MPS/Prograf/prednisolone
and EVL/Prograf/prednisolone

3 months post-op MPS EVL p-value
MPS/Prograf/prednisolone (N = 19) vs. EVL/Prograf/prednisolone (N = 6)
dnCo (ng/mL)/(mg/day) 1.61+0.82 1.33+0.62 0.512
dnCo/DW (ng/mL)/(mg/kg/day)  89.87 + 49.82 76.48 = 36.80 0.56%
dnCo (ng/mL)/(mg/day) 1.61+0.82 1.33+0.62 0.46°
dnCo/DW (ng/mL)/(mg/kg/day)  89.87 + 49.82 76.48 = 36.80 0.55"
ABCB1 (C3435T) 0.62°
cC 36.80 16.70
CTImT 63.20 83.30
ABCBL1 (C1236T) 0.55¢
cC 15.80 0.00
CTImT 84.20 100.00
ABCBL1 (G2677T/A) 0.54°
GG 21.10 0.00
ATIGT/AG/TT 78.90 100.00
CYP3A4*1G 1.00¢
GG 52.60 50.00
GA/AA 47.40 50.00
CYP3A5*3 1.00¢
AA/AG 40.10 50.00
GG 59.90 50.00
POR*28 0.66°
cC 52.60 66.70
CTImT 47.40 33.30
CYP3A4*18B 1.00¢
TT 89.50 100.00
CT/CC 10.50 0.00
HBV (Y/N) 1.00¢
Yes 5.30 0.00
No 94.70 100.00
HCV (Y/N) 0.24°
Yes 0.00 16.70

No 100.00 83.30
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Sex (M/F)

Female

Male
Transplant age (yr)

Calcium channel blocker (Y/N)

Yes
No
Diabetes mellitus (Y/N)
Yes
No

Proton pump inhibitors (Y/N)

Yes

No
Steroids (mg/day)
Steroids (mg/kg/day)
BUN (mg/dL)
Scr (mg/dL)
AST (U/L)
ALT (U/L)
Total bilirubin (mg/dL)
Direct bilirubin (mg/dL)
Albumin (g/dL)
Total protein (g/dL)
Hemaoglobin (g/dL)
Hematocrit (%)
INR

57.90
42.10
48.84 + 10.63

31.60
68.40

26.30
73.70

15.80
84.20
5.00+1.44
0.09 + 0.03
22.61+09.16
1.35+0.53
26.53 + 13.20
31.89 + 20.65
0.61+0.25
0.12 + 0.06
445+ 0.43
6.83 + 0.46
1190+ 1.94
37.00 £ 5.53
0.98 + 0.08

33.30
66.70
39.33+15.19

50.00
50.00

0.00
100.00

0.00
100.00
5.00+ 0.00
0.09+0.01
20.68 + 4.82
1.50 £ 0.41
22.33+5.20
20.17 £ 6.65
0.44 + 0.08
0.08 + 0.02
472 +0.34
7.07 +0.37
12.28 + 1.66
37.92 £ 3.54
0.95+ 0.04

0.38°

0.10°
0.63¢

0.29°

0.55¢

0.882
0.882
0.63"
0.54°
0.64
0.122
0.182
0.06
0.18°
0.27°
0.67°
0.71°
0.562

Continuous data are presented as mean * standard deviation (SD) whereas categorical data are expressed

as percentage
@ Mann-Whitney U test
b Independent t-test

¢ Chi-squared test or Fisher's exact test

dnC,, dose-normalized trough concentrations; dnCo/DW, dosing weight and dose-normalized trough

concentrations; MMF, mycophenolate mofetil; MPS, mycophenolate sodium; HBV, hepatitis B virus;

HCV, hepatitis C virus
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# 24 Comparison between MPS and EVL (6 months post-op)

Comparison of tacrolimus Co to dose ratio between MPS/Prograf/prednisolone
and EVL/Prograf/prednisolone

6 months post-op MPS EVL p-value
MPS/Prograf/prednisolone (N = 23) vs. EVL/Prograf/prednisolone (N = 6)

dnCo (ng/mL)/(mg/day) 1.63 + 0.87 1.11 £ 0.27 0.02°

dnCo/DW (ng/mL)/(mg/kg/day) 88.37 + 44.98 62.78 + 13.35 0.03°

ABCB1 (C3435T) 0.63°
cC 34.80 16.70
CTaT 65.20 83.30

ABCBL1 (C1236T) 1.00¢
cC 13.00 0.00
CTaT 87.00 100.00

ABCBL1 (G2677T/A) 0.55¢
GG 21.70 0.00
ATIGT/AG/TT 78.30 100.00

CYP3A4*1G 1.00¢
GG 43.50 50.00
GA/AA 56.50 50.00

CYP3A5*3 0.67¢
AA/AG 39.10 50.00
GG 60.90 50.00

POR*28 0.66°
cC 52.20 66.70
CTImT 47.80 33.30

CYP3A4*18B 1.00¢
TT 87.00 100.00
CT/CC 13.00 0.00

HBV (Y/N) 1.00¢
Yes 4.30 0.00
No 95.70 100.00

HCV (Y/N) 0.21°
Yes 0.00 16.70
No 100.00 83.30

Sex (M/F) 0.39°

Female 56.50 33.30
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Male 43.50 66.70

Transplant age (yr) 46.78 £ 11.93 40.67 £ 13.34 0.28°
Calcium channel blocker (Y/N) 0.67¢
Yes 39.10 50.00
No 60.90 50.00
Diabetes mellitus (Y/N) 1.00°
Yes 17.40 16.70
No 82.60 83.30
Proton pump inhibitors (Y/N) 1.00°
Yes 13.00 16.70
No 87.00 83.30
Steroids (mg/day) 430+1.21 4,17 £ 1.29 0.85?
Steroids (mg/kg/day) 0.08 £ 0.02 0.07 £ 0.02 0.58°
BUN (mg/dL) 21.34 +£9.37 19.55 + 4.54 0.902
Scr (mg/dL) 1.36 £ 0.66 1.27+0.28 1.00?
AST (U/L) 23.39 £ 8.76 23.67 £5.96 0.66%
ALT (U/L) 26.52 + 16.65 21.17+5.71 0.692
Total bilirubin (mg/dL) 0.65+0.24 0.52+0.15 0.33?
Direct bilirubin (mg/dL) 0.14 £ 0.07 0.09 + 0.04 0.06?
Albumin (g/dL) 455+ 0.27 4.55 £ 0.29 0.98"
Total protein (g/dL) 6.91 + 0.46 7.08 + 0.49 0.44°
Hemoglobin (g/dL) 12.85+ 1.27 12.95+ 2.22 0.92°
Hematocrit (%) 39.87 £ 3.70 39.50 £ 6.29 0.85"
INR 0.98 £ 0.07 0.96 £ 0.03 0.512

Continuous data are presented as mean + standard deviation (SD) whereas categorical data are expressed
as percentage

@ Mann-Whitney U test

b Independent t-test

¢ Chi-squared test or Fisher's exact test

dnCo, dose-normalized trough concentrations; dnCo/DW, dosing weight and dose-normalized trough
concentrations; MMF, mycophenolate mofetil; MPS, mycophenolate sodium; HBV, hepatitis B virus;
HCV, hepatitis C virus
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# 25 Comparison between MMF and EVL (on discharge)

Comparison of tacrolimus Co to dose ratio between MMF/Prograf/prednisolone
and EVL/Prograf/prednisolone

On discharge MMF EVL p-value
MMF/Prograf/prednisolone (N = 52) vs. EVL/Prograf/prednisolone (N = 6)
dnCo (ng/mL)/(mg/day) 1.44 +£1.25 1.22 +1.59 0.09?
dnCo/DW (ng/mL)/(mg/kg/day)  77.93 £ 67.03 70.00 £ 91.11 0.10?
dnCo (ng/mL)/(mg/day) 1.44 + 1.25 1.22 + 1.59 0.69°
dnCo/DW (ng/mL)/(mg/kg/day)  77.93 £ 67.03 70.00 £ 91.11 0.79°
ABCB1 (C3435T) 0.39°
CcC 40.40 16.70
CTImT 59.60 83.30
ABCBL1 (C1236T) 1.00¢
cC 9.60 0.00
CTImT 90.40 100.00
ABCBL1 (G2677T/A) 0.32°
GG 28.80 0.00
AT/GT/AG/TT 71.20 100.00
CYP3A4*1G 0.68°
GG 59.60 50.00
GA/AA 40.40 50.00
CYP3A5*3 1.00¢
AA/AG 42.30 50.00
GG 57.70 50.00
POR*28 0.20°
cC 36.50 66.70
CTImT 63.50 33.30
CYP3A4*18B 1.00°
TT 92.30 100.00
CT/CC 7.70 0.00
HBV (Y/N) 1.00¢
Yes 3.80 0.00
No 96.20 100.00
HCV (Y/N) 0.10¢
Yes 0.00 16.70
No 100.00 83.30
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Sex (M/F)

Female

Male
Transplant age (yr)

Calcium channel blocker (Y/N)

Yes
No
Diabetes mellitus (Y/N)
Yes
No

Proton pump inhibitors (Y/N)

Yes

No
Steroids (mg/day)
Steroids (mg/kg/day)
BUN (mg/dL)
Scr (mg/dL)
AST (U/L)
ALT (U/L)
Total bilirubin (mg/dL)
Direct bilirubin (mg/dL)
Albumin (g/dL)
Total protein (g/dL)
Hemaoglobin (g/dL)
Hematocrit (%)
INR

57.70
42.30
41.25 + 11.92

57.70
42.30

11.50
88.50

23.10
76.90
19.52 + 2.85
0.36 + 0.07
28.18 + 13.21
1.30 + 0.47
27.48 + 20.13
60.90 + 75.62
0.53+0.21
0.13+0.09
3.75+0.38
6.20 + 0.68
9.61 +1.58
29.18 + 4.80
0.97 + 0.08

33.30
66.70
39.33+15.19

66.70
33.30

0.00
100.00

33.30
66.70
20.00 £ 0.00
0.35+0.03
23.65+ 8.74
1.52 + 0.68
28.67 +£17.86
82.17 + 98.60
0.35+ 0.06
0.08 + 0.01
3.65+ 0.24
5.92 + 0.62
9.58 +1.80
29.07 £ 5.09
0.95+ 0.04

0.39°

0.72°
1.00¢

1.00¢

0.62°

0.832
0.272
0.352
0.45
0.89?
0.72
0.04°
0.10
0.582
0.352
0.97°
0.96°
0.432

Continuous data are presented as mean * standard deviation (SD) whereas categorical data are expressed

as percentage
@ Mann-Whitney U test
b Independent t-test

¢ Chi-squared test or Fisher's exact test

dnC,, dose-normalized trough concentrations; dnCo/DW, dosing weight and dose-normalized trough

concentrations; MMF, mycophenolate mofetil; MPS, mycophenolate sodium; HBV, hepatitis B virus;

HCV, hepatitis C virus
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# 26 Comparison between MMF and EVL (3 months post-op)

Comparison of tacrolimus Co to dose ratio between MMF/Prograf/prednisolone
and EVL/Prograf/prednisolone
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3 months post-op MMF EVL p-value
MMF/Prograf/prednisolone (N = 48) vs. EVL/Prograf/prednisolone (N = 6)
dnCo (ng/mL)/(mg/day) 1.74 + 0.98 1.33 £ 0.62 0.30?
dnCo/DW (ng/mL)/(mg/kg/day)  94.14 + 55.20 76.48 + 36.80 0.53%
dnCo (ng/mL)/(mg/day) 1.74 £ 0.98 1.33 £ 0.62 0.33°
dnCo/DW (ng/mL)/(mg/kg/day)  94.14 + 55.20 76.48 + 36.80 0.45°
ABCB1 (C3435T) 0.40°
CcC 39.60 16.70
CTImT 60.40 83.30
ABCBL1 (C1236T) 1.00¢
cC 10.40 0.00
CTImT 89.60 100.00
ABCBL1 (G2677T/A) 0.32°
GG 27.10 0.00
AT/GTIAGITT 72.90 100.00
CYP3A4*1G 0.67¢
GG 62.50 50.00
GA/AA 37.50 50.00
CYP3A5*3 1.00¢
AA/AG 45.80 50.00
GG 54.20 50.00
POR*28 0.21°
cC 37.50 66.70
CTImT 62.50 33.30
CYP3A4*18B 1.00°
TT 93.80 100.00
CT/CC 6.20 0.00
HBV (Y/N) 1.00¢
Yes 4.20 0.00
No 95.80 100.00
HCV (Y/N) 0.11°
Yes 0.00 16.70
No 100.00 83.30
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Sex (M/F)

Female

Male
Transplant age (yr)

Calcium channel blocker (Y/N)

Yes
No
Diabetes mellitus (Y/N)
Yes
No

Proton pump inhibitors (Y/N)

Yes

No
Steroids (mg/day)
Steroids (mg/kg/day)
BUN (mg/dL)
Scr (mg/dL)
AST (U/L)
ALT (U/L)
Total bilirubin (mg/dL)
Direct bilirubin (mg/dL)
Albumin (g/dL)
Total protein (g/dL)
Hemaoglobin (g/dL)
Hematocrit (%)
INR

58.30
41.70
40.04 + 11.30

27.10
72.90

12.50
87.50

4.20
95.80
5.00+0.89
0.09 + 0.02
19.46 + 5.87
1.30+0.34
23.54 + 12.00
2454 + 24.79
0.58 + 0.26
0.12 + 0.06
452 +0.28
6.81 + 0.45
12.15+1.62
37.93 + 4.58
0.98 + 0.07

33.30
66.70
39.33+15.19

50.00
50.00

0.00
100.00

0.00
100.00
5.00+ 0.00
0.09+0.01
20.68 + 4.82
1.50 £ 0.41
22.33+5.20
20.17 £ 6.65
0.44 + 0.08
0.08 + 0.02
472 +0.34
7.07 +0.37
12.28 + 1.66
37.92 £ 3.54
0.95+ 0.04

0.39°

0.89°
0.35¢

1.00¢

1.00¢

0.952
0.232
0.63"
0.262
0.64
0.44
0.072
0.06
0.29
0.122
0.85°
1.00°
0.372

Continuous data are presented as mean * standard deviation (SD) whereas categorical data are expressed

as percentage
@ Mann-Whitney U test
b Independent t-test

¢ Chi-squared test or Fisher's exact test

dnC,, dose-normalized trough concentrations; dnCo/DW, dosing weight and dose-normalized trough

concentrations; MMF, mycophenolate mofetil; MPS, mycophenolate sodium; HBV, hepatitis B virus;

HCV, hepatitis C virus
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# 27 Comparison between MMF and EVL (6 months post-op)

Comparison of tacrolimus Co to dose ratio between MMF/Prograf/prednisolone
and EVL/Prograf/prednisolone
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6 months post-op MMF EVL p-value
MMF/Prograf/prednisolone (N = 45) vs. EVL/Prograf/prednisolone (N = 6)
dnCo (ng/mL)/(mg/day) 191+1.23 1.11+0.27 0.11°
dnCo/DW (ng/mL)/(mg/kg/day) 103.38+67.50  62.78 + 13.35 0.20?
dnCo (ng/mL)/(mg/day) 1.91 +1.23 1.11 £ 0.27 0.00P
dnCo/DW (ng/mL)/(mg/kg/day) 103.38 £ 67.50  62.78 + 13.35 0.00P
ABCB1 (C3435T) 0.38°
CcC 44.40 16.70
CTImT 55.60 83.30
ABCBL1 (C1236T) 1.00¢
cC 11.10 0.00
CTImT 88.90 100.00
ABCBL1 (G2677T/A) 0.32°
GG 26.70 0.00
AT/GTIAGITT 73.30 100.00
CYP3A4*1G 0.68°
GG 60.00 50.00
GA/AA 40.00 50.00
CYP3A5*3 1.00¢
AA/AG 48.90 50.00
GG 51.10 50.00
POR*28 0.38°
cC 40.00 66.70
CTImT 60.00 33.30
CYP3A4*18B 1.00°
TT 95.60 100.00
CT/CC 4.40 0.00
HBV (Y/N) 1.00¢
Yes 4.40 0.00
No 95.60 100.00
HCV (Y/N) 0.12°
Yes 0.00 16.70
No 100.00 83.30
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Sex (M/F)

Female

Male
Transplant age (yr)

Calcium channel blocker (Y/N)

Yes
No
Diabetes mellitus (Y/N)
Yes
No

Proton pump inhibitors (Y/N)

Yes

No
Steroids (mg/day)
Steroids (mg/kg/day)
BUN (mg/dL)
Scr (mg/dL)
AST (U/L)
ALT (U/L)
Total bilirubin (mg/dL)
Direct bilirubin (mg/dL)
Albumin (g/dL)
Total protein (g/dL)
Hemaoglobin (g/dL)
Hematocrit (%)
INR

55.60
44.40
40.49 + 11.54

26.70
73.30

15.60
84.40

0.00
100.00
439+ 1.43
0.08 + 0.03
20.92+7.29
1.32 +0.42
22.13+11.08
22.11 + 20.33
0.74 + 0.33
0.19+0.14
4,57 + 0.26
6.96 + 0.57
12.33+1.92
38.46 + 5.39
0.98 + 0.07

33.30
66.70
40.67 + 13.34

50.00
50.00

16.70
83.30

16.70
83.30
417 +1.29
0.07 + 0.02
19.55+ 4.54
1.27 +0.28
23.67 £ 5.96
21.17 £ 5.71
0.52+0.15
0.09 + 0.04
455+ 0.29
7.08 + 0.49
12,95+ 2.22
39.50 £ 6.29
0.96 + 0.03

0.40°

0.97°
0.34¢

1.00¢

0.12°

0.832
0.352
0.66°
0.99?
0.212
0.19
0.122
0.012
0.852
0.542
0.47°
0.66°
0.52?

Continuous data are presented as mean * standard deviation (SD) whereas categorical data are expressed

as percentage
@ Mann-Whitney U test
b Independent t-test

¢ Chi-squared test or Fisher's exact test

dnC,, dose-normalized trough concentrations; dnCo/DW, dosing weight and dose-normalized trough

concentrations; MMF, mycophenolate mofetil; MPS, mycophenolate sodium; HBV, hepatitis B virus;

HCV, hepatitis C virus
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# 28 Comparison between MMF/MPS and EVL (on discharge)

Comparison of tacrolimus Co to dose ratio between
MMF or MPS/Prograf/prednisolone and EVL/Prograf/prednisolone

On discharge

MMF or MPS/Prograf/prednisolone (N = 67) vs. EVL/Prograf/prednisolone (N = 6)

dnCo (ng/mL)/(mg/day)
dnCo/DW (ng/mL)/(mg/kg/day)
dnCo (ng/mL)/(mg/day)
dnCo/DW (ng/mL)/(mg/kg/day)
ABCB1 (C3435T)

CC
CT/T

ABCBL1 (C1236T)

CC
CT/T

ABCB1 (G2677T/A)

GG

AT/GT/IAGITT

CYP3A4*1G
GG
GA/AA

CYP3A5*3
AA/AG
GG

POR*28
CcC
CT/TT

CYP3A4*18B
TT
CT/CC

HBV (Y/N)
Yes
No

HCV (Y/N)
Yes
No

139

MMF/MPS EVL p-value
1.37+1.14 1.22 + 1.59 0.102
7357+61.30  70.00+91.11 0.112
1.37+1.14 1.22 +1.59 0.77°
7357 +£61.30  70.00+91.11 0.90°
0.39¢
41.80 16.70
58.20 83.30
1.00°
11.90 0.00
88.10 100.00
0.33¢
26.90 0.00
73.10 100.00
0.69¢
58.20 50.00
41.80 50.00
1.00°
44.80 50.00
55.20 50.00
0.39¢
40.30 66.70
59.70 33.30
1.00°
92.50 100.00
7.50 0.00
1.00°
4.50 0.00
95.50 100.00
0.08¢
0.00 16.70
100.00 83.30
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Sex (M/F) 0.39°

Female 59.70 33.30

Male 40.30 66.70
Transplant age (yr) 42.33 £ 11.54 39.33+ 15.19 0.56°
Calcium channel blocker (Y/N) 0.69¢

Yes 55.20 66.70

No 44.80 33.30
Diabetes mellitus (Y/N) 0.59¢

Yes 14.90 0.00

No 85.10 100.00
Proton pump inhibitors (Y/N) 1.00°

Yes 29.90 33.30

No 70.10 66.70
Steroids (mg/day) 19.40 + 2.69 20.00 £ 0.00 0.512
Steroids (mg/kg/day) 0.36 £ 0.07 0.35+0.03 0.30?
BUN (mg/dL) 28.47 £ 14.48 23.65+8.74 0.36%
Scr (mg/dL) 1.35+0.74 1.52 + 0.68 0.38%
AST (U/L) 26.79 £ 18.92 28.67 + 17.86 0.812
ALT (U/L) 63.60 £ 79.14 82.17 £ 98.60 0.782
Total bilirubin (mg/dL) 0.51+0.20 0.35+ 0.06 0.012
Direct bilirubin (mg/dL) 0.12 £ 0.09 0.08 + 0.01 0.09?
Albumin (g/dL) 3.71+£0.39 3.65+0.24 0.70%
Total protein (g/dL) 6.25 + 0.68 5.92 +0.62 0.272
Hemaoglobin (g/dL) 9.60 + 1.52 9.58 +1.80 0.812
Hematocrit (%) 29.20 £ 4.64 29.07 £ 5.09 0.95"
INR 0.97 £ 0.08 0.95+ 0.04 0.40%

Continuous data are presented as mean * standard deviation (SD) whereas categorical data are expressed
as percentage

@ Mann-Whitney U test

b Independent t-test

¢ Chi-squared test or Fisher's exact test

dnC,, dose-normalized trough concentrations; dnCo/DW, dosing weight and dose-normalized trough
concentrations; MMF, mycophenolate mofetil; MPS, mycophenolate sodium; HBV, hepatitis B virus;

HCV, hepatitis C virus
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# 29 Comparison between MMF/MPS and EVL (3 months post-op)

Comparison of tacrolimus Co to dose ratio between
MMF or MPS/Prograf/prednisolone and EVL/Prograf/prednisolone

3 months post-op MMF/MPS EVL p-value
MMF or MPS/Prograf/prednisolone (N = 67) vs. EVL/Prograf/prednisolone (N = 6)
dnCo (ng/mL)/(mg/day) 1.70+£0.93 1.33+0.62 0.322
dnCo/DW (ng/mL)/(mg/kg/day)  92.93 + 53.39 76.48 + 36.80 0.50%
dnCo (ng/mL)/(mg/day) 1.70 £ 0.93 1.33 £ 0.62 0.35P
dnCo/DW (ng/mL)/(mg/kg/day)  92.93 £ 53.39 76.48 + 36.80 0.46°
ABCB1 (C3435T) 0.40°
CcC 38.80 16.70
CTImT 61.20 83.30
ABCBL1 (C1236T) 1.00¢
cC 11.90 0.00
CTImT 88.10 100.00
ABCB1 (G2677T/A) 0.33°
GG 25.40 0.00
AT/GTIAGITT 74.60 100.00
CYP3A4*1G 0.69°
GG 59.70 50.00
GA/AA 40.30 50.00
CYP3A5*3 1.00¢
AA/AG 44.80 50.00
GG 55.20 50.00
POR*28 0.39°
cC 41.80 66.70
CTImT 58.20 33.30
CYP3A4*18B 1.00°
TT 92.50 100.00
CT/CC 7.50 0.00
HBV (Y/N) 1.00¢
Yes 4.50 0.00
No 95.50 100.00
HCV (Y/N) 0.08°
Yes 0.00 16.70

No 100.00 83.30
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Sex (M/F)

Female

Male
Transplant age (yr)

Calcium channel blocker (Y/N)

Yes
No
Diabetes mellitus (Y/N)
Yes
No

Proton pump inhibitors (Y/N)

Yes

No
Steroids (mg/day)
Steroids (mg/kg/day)
BUN (mg/dL)
Scr (mg/dL)
AST (U/L)
ALT (U/L)
Total bilirubin (mg/dL)
Direct bilirubin (mg/dL)
Albumin (g/dL)
Total protein (g/dL)
Hemaoglobin (g/dL)
Hematocrit (%)
INR

58.20
41.80
42.54 + 11.74

31.30
68.70

16.40
83.60

6.00
94.00
5.00 +1.07
0.09 + 0.02
20.35+7.03
1.31+0.40
24.39 + 12.33
26.63 + 23.77
0.59+0.26
0.12 + 0.06
4,50 + 0.33
6.81 + 0.45
12.08 + 1.70
37.66 + 4.84
0.98 + 0.07

33.30
66.70
39.33+15.19

50.00
50.00

0.00
100.00

0.00
100.00
5.00+ 0.00
0.09+0.01
20.68 + 4.82
1.50 £ 0.41
22.33+5.20
20.17 £ 6.65
0.44 + 0.08
0.08 + 0.02
472 +0.34
7.07 +0.37
12.28 + 1.66
37.92 £ 3.54
0.95+ 0.04

0.39°

0.53P
0.39¢

0.58°

1.00¢

0.80?
0.34
0.64
0.232
0.842
0.942
0.082
0.052
0.282
0.14
0.78°
0.90°
0.382

Continuous data are presented as mean * standard deviation (SD) whereas categorical data are expressed

as percentage
@ Mann-Whitney U test
b Independent t-test

¢ Chi-squared test or Fisher's exact test

dnC,, dose-normalized trough concentrations; dnCo/DW, dosing weight and dose-normalized trough

concentrations; MMF, mycophenolate mofetil; MPS, mycophenolate sodium; HBV, hepatitis B virus;

HCV, hepatitis C virus
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# 30 Comparison between MMF/MPS and EVL (6 months post-op)

Comparison of tacrolimus Co to dose ratio between
MMF or MPS/Prograf/prednisolone and EVL/Prograf/prednisolone

6 months post-op MMF/MPS EVL p-value
MMF or MPS/Prograf/prednisolone (N = 68) vs. EVL/Prograf/prednisolone (N = 6)
dnCo (ng/mL)/(mg/day) 181+1.12 1.11+0.27 0.11°
dnCo/DW (ng/mL)/(mg/kg/day)  98.31 + 60.89 62.78 + 13.35 0.19?
dnCo (ng/mL)/(mg/day) 1.81+1.12 1.11 £ 0.27 0.00P
dnCo/DW (ng/mL)/(mg/kg/day) 98.31 + 60.89 62.78 + 13.35 0.00P
ABCB1 (C3435T) 0.39°
CcC 41.20 16.70
CTImT 58.80 83.30
ABCBL1 (C1236T) 1.00¢
cC 11.80 0.00
CTImT 88.20 100.00
ABCB1 (G2677T/A) 0.33°
GG 25.00 0.00
AT/GTIAGITT 75.00 100.00
CYP3A4*1G 0.69¢
GG 58.80 50.00
GA/AA 41.20 50.00
CYP3A5*3 1.00¢
AA/AG 45.60 50.00
GG 54.40 50.00
POR*28 0.40°
cC 44.10 66.70
CTImT 55.90 33.30
CYP3A4*18B 1.00°
TT 92.60 100.00
CT/CC 7.40 0.00
HBV (Y/N) 1.00¢
Yes 4.40 0.00
No 95.60 100.00
HCV (Y/N) 0.08°
Yes 0.00 16.70

No 100.00 83.30
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Sex (M/F)

Female

Male
Transplant age (yr)

Calcium channel blocker (Y/N)

Yes
No
Diabetes mellitus (Y/N)
Yes
No

Proton pump inhibitors (Y/N)

Yes

No
Steroids (mg/day)
Steroids (mg/kg/day)
BUN (mg/dL)
Scr (mg/dL)
AST (U/L)
ALT (U/L)
Total bilirubin (mg/dL)
Direct bilirubin (mg/dL)
Albumin (g/dL)
Total protein (g/dL)
Hemaoglobin (g/dL)
Hematocrit (%)
INR

55.90
44.10
42.62 + 11.96

30.90
69.10

16.20
83.80

4.40
95.60
4.36 + 1.35
0.08 + 0.03
21.06 £ 7.99
1.33+ 051
22.56 + 10.31
23.60 £ 19.16
0.71+0.31
0.17+0.12
456 + 0.26
6.94 + 0.53
1251+ 1.74
38.93 £ 4.90
0.98 + 0.07

33.30
66.70
40.67 + 13.34

50.00
50.00

16.70
83.30

16.70
83.30
417 +1.29
0.07 + 0.02
19.55+ 4.54
1.27 +0.28
23.67 £ 5.96
21.17 £ 5.71
0.52+0.15
0.09 + 0.04
455+ 0.29
7.08 + 0.49
12,95+ 2.22
39.50 £ 6.29
0.96 + 0.03

0.40°

0.71°
0.38¢

1.00¢

0.29°

0.772
0.362
0.89?
1.00°
0.30?
0.45
0.15
0.022
0.702
0.512
0.56°
0.79°
0.482

Continuous data are presented as mean * standard deviation (SD) whereas categorical data are expressed

as percentage
@ Mann-Whitney U test
b Independent t-test

¢ Chi-squared test or Fisher's exact test

dnC,, dose-normalized trough concentrations; dnCo/DW, dosing weight and dose-normalized trough

concentrations; MMF, mycophenolate mofetil; MPS, mycophenolate sodium; HBV, hepatitis B virus;

HCV, hepatitis C virus
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31 Comparison between MMF and MPS (on discharge)

Comparison of tacrolimus Co to dose ratio between MMF/Prograf/prednisolone

and MPS/Prograf/prednisolone

On discharge

MMF

MPS

p-value

MMF/Prograf/prednisolone (N = 52) vs. MPS/Prograf/prednisolone (N = 15)

dnCo (ng/mL)/(mg/day) 1.44 +1.25
dnCo/DW (ng/mL)/(mg/kg/day) 77.93 + 67.03
dnCo (ng/mL)/(mg/day) 1.44 +1.25

dnCo/DW (ng/mL)/(mg/kg/day) 77.93 + 67.03
ABCB1 (C3435T)

CC
CT/T

ABCBL1 (C1236T)

CC
CT/T

ABCB1 (G2677T/A)

GG

AT/GT/IAGITT

CYP3A4*1G
GG
GA/AA

CYP3A5*3
AA/AG
GG

POR*28
CcC
CT/TT

CYP3A4*18B
TT
CT/CC

HBV (Y/N)
Yes
No

HCV (Y/N)
Yes
No

40.40
59.60

9.60
90.40

28.80
71.20

59.60
40.40

42.30
57.70

36.50
63.50

92.30
7.70

3.80
96.20

0.00
100.00

145

1.11+0.65
58.45 + 32.09

1.11+0.65
58.45 + 32.09

46.70
53.30

20.00
80.00

20.00
80.00

53.30
46.70

53.30
46.70

53.30
46.70

93.30
6.70

6.70
93.30

0.00
100.00

0.362
0.382
0.32°
0.28°
0.66°

0.37¢

0.74°

0.66°

0.45°

0.24°

1.00°

0.54°¢
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Sex (M/F)

Female

Male
Transplant age (yr)
Posttransplant days
Infection (Y/N)

Yes

No

Calcium channel blocker (Y/N)

Yes
No
Diabetes mellitus (Y/N)
Yes
No

Proton pump inhibitors (Y/N)

Yes

No
Steroids (mg/day)
Steroids (mg/kg/day)
BUN (mg/dL)
Scr (mg/dL)
AST (U/L)
ALT (U/L)
GGT (U/L)
ALP (U/L)
Total bilirubin (mg/dL)
Direct bilirubin (mg/dL)
Albumin (g/dL)
Total protein (g/dL)
Hemaoglobin (g/dL)
Hematocrit (%)
INR

57.70
42.30
41.25+11.92
15.00 + 7.85

13.50
86.50

57.70
42.30

11.50
88.50

23.10
76.90
19.52 + 2.85
0.36 + 0.07
28.18 £ 13.21
1.30 £ 0.47
27.48 + 20.13
60.90 + 75.62
57.27 £ 92.40

153.50 + 130.42

0.53+0.21
0.13+0.09
3.75+0.38
6.20 + 0.68
9.61 +1.58
29.18 + 4.80
0.97 + 0.08

66.70
33.30
46.07 £ 9.54
14.60 + 3.68

13.30
86.70

46.70
53.30

26.70
73.30

53.30
46.70
19.00 + 2.07
0.36 + 0.07
29.48 + 18.73
151+131
24.40 + 14.27
72.93 £ 92.60
64.00 + 123.37
148.53 + 85.65
0.45+0.15
0.10+ 0.04
3.58 + 0.42
6.45 + 0.68
9.57+1.35
20.20+4.21
0.97 + 0.08

0.53°

0.16°
0.852
1.00¢

0.45°

0.21°

0.05°

0.512
0.722
0.76°
0.572
0.582
0.612
0.822
0.89?
0.10°
0.312
0.14
0.25°
0.85°
0.82°
0.99?

Continuous data are presented as mean = standard deviation (SD) whereas categorical data are expressed

as percentage
& Mann-Whitney U test
® Independent t-test

¢ Chi-squared test or Fisher's exact test
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dnC,, dose-normalized trough concentrations; dnCo/DW, dosing weight and dose-normalized trough
concentrations; MMF, mycophenolate mofetil; MPS, mycophenolate sodium; HBV, hepatitis B virus;
HCV, hepatitis C virus

147

doi:10.6342/NTU201802661



=+
~

32 Comparison between MMF and MPS (3 months post-op)

Comparison of tacrolimus Co to dose ratio between MMF/Prograf/prednisolone

and MPS/Prograf/prednisolone

3 months post-op

MMF

MPS

p-value

MMF/Prograf/prednisolone (N = 48) vs. MPS/Prograf/prednisolone (N = 19)

dnCo (ng/mL)/(mg/day) 1.74 £ 0.98
dnCo/DW (ng/mL)/(mg/kg/day) 94.14 + 55.20
dnCo (ng/mL)/(mg/day) 1.74 £ 0.98

dnCo/DW (ng/mL)/(mg/kg/day) 94.14 + 55.20
ABCB1 (C3435T)

CC
CT/T

ABCBL1 (C1236T)

CC
CT/T

ABCB1 (G2677T/A)

GG

AT/GT/IAGITT

CYP3A4*1G
GG
GA/AA

CYP3A5*3
AA/AG
GG

POR*28
CcC
CT/TT

CYP3A4*18B
TT
CT/CC

HBV (Y/N)
Yes
No

HCV (Y/N)
Yes
No

39.60
60.40

10.40
89.60

27.10
72.90

62.50
37.50

45.80
54.20

37.50
62.50

93.80
6.20

4.20
95.80

0.00
100.00
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1.61+0.82
89.87 + 49.82

1.61+0.82
89.87 + 49.82

36.80
63.20

15.80
84.20

21.10
78.90

52.60
47.40

42.10
57.90

52.60
47.40

89.50
10.50

5.30
94.70

0.00
100.00

0.672
0.88?
0.62°
0.77°
0.84¢

0.68°

0.76¢

0.46°

0.78¢

0.26°

0.62¢

1.00°
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Sex (M/F)

Female

Male
Transplant age (yr)

Calcium channel blocker (Y/N)

Yes
No
Diabetes mellitus (Y/N)
Yes
No
Proton pump inhibitors (Y/N)
Yes
No
Steroids (mg/day)
Steroids (mg/kg/day)
BUN (mg/dL)
Scr (mg/dL)
AST (U/L)
ALT (U/L)
GGT (U/L)
ALP (U/L)
Total bilirubin (mg/dL)
Direct bilirubin (mg/dL)
Albumin (g/dL)
Total protein (g/dL)
Hemaoglobin (g/dL)
Hematocrit (%)
INR

58.30
41.70
40.04 + 11.30

31.20
68.80

12.50
87.50

2.10
97.90
5.00+0.89
0.09 + 0.02
19.46 + 5.87
1.30+0.34
23.54 +12.00
2454 + 24.79
50.44 £ 96.75
203.46 + 148.86
0.58 + 0.26
0.12 + 0.06
452 +0.28
6.81 + 0.45
12.15+1.62
37.93 + 4.58
0.98 + 0.07

57.90
42.10
48.84 + 10.63

31.60
68.40

26.30
73.70

15.80
84.20
5.00+1.44
0.09 + 0.03
22.61+9.16
1.35+0.53
26.53 + 13.20
31.89 + 20.65
56.95 + 102.51
182.84 + 92.39
0.61+0.25
0.12 + 0.06
445+ 0.43
6.83 + 0.46
11.90 + 1.94
37.00 £ 5.53
0.98 + 0.08

0.97°

0.01°
0.98°

0.27°

0.07°

0.68?
0.39?
0.10°
0.982
0.262
0.012
0.55
0.932
0.962
0.932
0.882
0.672
0.59°
0.49°
0.68?

Continuous data are presented as mean + standard deviation (SD) whereas categorical data are expressed

as percentage
@ Mann-Whitney U test
® Independent t-test

¢ Chi-squared test or Fisher's exact test

dnC,, dose-normalized trough concentrations; dnCo/DW, dosing weight and dose-normalized trough

concentrations; MMF, mycophenolate mofetil; MPS, mycophenolate sodium; HBV, hepatitis B virus;

HCV, hepatitis C virus
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# 33 Comparison between MMF and MPS (6 months post-op)

Comparison of tacrolimus Co to dose ratio between MMF/Prograf/prednisolone
and MPS/Prograf/prednisolone

6 months post-op MMF MPS p-value
MMF/Prograf/prednisolone (N = 45) vs. MPS/Prograf/prednisolone (N = 23)
dnCo (ng/mL)/(mg/day) 191+1.23 1.63+0.87 0.572
dnCo/DW (ng/mL)/(mg/kg/day) 103.38 + 67.50 88.37 + 44.98 0.73%
dnCo (ng/mL)/(mg/day) 1.91+1.23 1.63 + 0.87 0.33°
dnCo/DW (ng/mL)/(mg/kg/day) 103.38 + 67.50 88.37 + 44.98 0.34°
ABCB1 (C3435T) 0.44¢
CcC 44.40 34.80
CTImT 55.60 65.20
ABCBL1 (C1236T) 1.00¢
cC 11.10 13.00
CTImT 88.90 87.00
ABCBL1 (G2677T/A) 0.66°
GG 26.70 21.70
AT/GTIAGITT 73.30 78.30
CYP3A4*1G 0.78°
GG 60.00 56.50
GA/AA 40.00 43.50
CYP3A5*3 0.45°
AA/AG 48.90 39.10
GG 51.10 60.90
POR*28 0.34¢
cC 40.00 52.20
CTImT 60.00 47.80
CYP3A4*18B 0.33°
TT 95.60 87.00
CT/CC 4.40 13.00
HBV (Y/N) 0.99°
Yes 4.40 4.30
No 95.60 95.70
HCV (Y/N)
Yes 0.00 0.00

No 100.00 100.00
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Sex (M/F)

Female 55.60
Male 44.40
Transplant age (yr) 40.49 £ 11.54

Calcium channel blocker (Y/N)

Yes 27.70

No 73.30
Diabetes mellitus (Y/N)

Yes 15.60

No 84.40
Proton pump inhibitors (Y/N)

Yes 0.00

No 100.00
Steroids (mg/day) 439+ 1.43
Steroids (mg/kg/day) 0.08 £ 0.03
BUN (mg/dL) 20.92 + 7.29
Scr (mg/dL) 1.32+£0.42
AST (U/L) 22.13+11.08
ALT (U/L) 22.11 + 20.33
GGT (U/L) 45.40 + 101.95
ALP (U/L) 225.62 + 220.68
Total bilirubin (mg/dL) 0.74 £ 0.33
Direct bilirubin (mg/dL) 0.19+0.14
Albumin (g/dL) 4,57 + 0.26
Total protein (g/dL) 6.96 + 0.57
Hemaoglobin (g/dL) 12.33+1.92
Hematocrit (%) 38.46 £ 5.39
INR 0.98 + 0.07

56.50
43.50
46.78 + 11.93

39.10
60.90

17.40
82.60

13.00
87.00
430+1.21
0.08 + 0.02
21.34 £ 9.37
1.36 + 0.66
23.39 £ 8.76
26.52 + 16.65
47.26 + 93.71
198.61 + 125.38
0.65+ 0.24
0.14 + 0.07
455+ 0.27
6.91 + 0.46
12.85 + 1.27
39.87 £ 3.70
0.98 + 0.07

0.94°

0.04°
0.29°

1.00¢

0.04°¢

0.772
0.282
0.89?
0.75
0.222
0.022
0.70?
0.942
0.412
0.19
0.72°
0.932
0.19°
0.27°
1.00°

Continuous data are presented as mean + standard deviation (SD) whereas categorical data are expressed

as percentage
@ Mann-Whitney U test
® Independent t-test

¢ Chi-squared test or Fisher's exact test

dnC,, dose-normalized trough concentrations; dnCo/DW, dosing weight and dose-normalized trough

concentrations; MMF, mycophenolate mofetil; MPS, mycophenolate sodium; HBV, hepatitis B virus;

HCV, hepatitis C virus
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# 34 Comparison between MMF/MPS user and non-user (on discharge)

Comparison of tacrolimus Co to dose ratio between

MMF or MPS/Prograf/prednisolone and Prograf/prednisolone

On discharge

MMF or MPS/Prograf/prednisolone (N = 67) vs. Prograf/prednisolone (N = 17)

dnCo (ng/mL)/(mg/day)
dnCo/DW (ng/mL)/(mg/kg/day)
dnCo (ng/mL)/(mg/day)
dnCo/DW (ng/mL)/(mg/kg/day) 73.57 £ 61.30
ABCB1 (C3435T)

CC
CT/T

ABCBL1 (C1236T)

CC
CT/T

ABCB1 (G2677T/A)

GG

AT/GT/IAGITT

CYP3A4*1G
GG
GA/AA

CYP3A5*3
AA/AG
GG

POR*28
CcC
CT/TT

CYP3A4*18B
TT
CT/CC

HBV (Y/N)
Yes
No

HCV (Y/N)
Yes
No

154

MMF/MPS No MMF/MPS p-value
1.37+1.14 0.86 + 0.32 0.052
73.57 £ 61.30 49.17 £19.84 0.162
137+1.14 0.86 £ 0.32 0.00P
49.17 £19.84 0.01b
0.70¢
41.80 47.10
58.20 52.90
1.00°
11.90 11.80
88.10 88.20
0.54¢
26.90 17.60
73.10 82.40
0.70¢
58.20 52.90
41.80 47.10
0.30°
44.80 58.80
55.20 41.20
0.41°
40.30 29.40
59.70 70.60
1.00°
92.50 94.10
7.50 5.90
1.00°
4.50 0.00
95.50 100.00
0.00 0.00
100.00 100.00
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Sex (M/F)

Female

Male
Transplant age (yr)
Posttransplant days
Infection (Y/N)

Yes

No

Calcium channel blocker (Y/N)

Yes
No
Diabetes mellitus (Y/N)
Yes
No

Proton pump inhibitors (Y/N)

Yes

No
Steroids (mg/day)
Steroids (mg/kg/day)
BUN (mg/dL)
Scr (mg/dL)
AST (U/L)
ALT (U/L)
GGT (U/L)
ALP (U/L)
Total bilirubin (mg/dL)
Direct bilirubin (mg/dL)
Albumin (g/dL)
Total protein (g/dL)
Hemaoglobin (g/dL)
Hematocrit (%)
INR

57.70
40.30
42.33 £ 11.54
1491+ 7.11

13.40
86.60

55.20
44.80

14.90
85.10

29.90
70.10
19.40 + 2.69
0.36 + 0.07
28.47 + 14.48
1.35+0.74
26.79 + 18.92
63.60 + 79.14
58.78 £ 99.16

152.39 + 121.26

0.51+0.20
0.12 + 0.09
3.71+0.39
6.25 + 0.68
9.60 + 1.52
29.20 + 4.64
0.97 + 0.08

41.20
58.80
43.59 + 12.43
12.41 + 2.37

5.90
94.10

47.10
52.90

5.90
94.10

23.50
76.50
20.00 £ 0.00
0.36 + 0.04
29.26 + 10.04
1.36 + 0.42
22.65+ 13.70
57.59 + 57.53
53.65 + 92.93
137.12 + 98.62
0.55+0.17
0.14 + 0.07
3.74 +0.45
6.28 + 0.95
10.29 + 1.69
30.98 £ 5.03
0.95+ 0.06

0.17¢

0.69°
0.302
0.68¢

0.55°

0.45°

0.77°

0.272
0.29?
0.35
0.372
0.56°
0.62?
0.922
0.822
0.332
0.132
0.59?
0.92°
0.132
0.17°
0.522

Continuous data are presented as mean = standard deviation (SD) whereas categorical data are expressed

as percentage
& Mann-Whitney U test
® Independent t-test

¢ Chi-squared test or Fisher's exact test
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dnC,, dose-normalized trough concentrations; dnCo/DW, dosing weight and dose-normalized trough
concentrations; MMF, mycophenolate mofetil; MPS, mycophenolate sodium; HBV, hepatitis B virus;
HCV, hepatitis C virus
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# 35 Comparison between MMF/MPS user and non-user (3 months post-op)

Comparison of tacrolimus Co to dose ratio between
MMF or MPS/Prograf/prednisolone and Prograf/prednisolone

3 months post-op MMF/MPS No MMF/MPS p-value
MMF or MPS/Prograf/prednisolone (N = 67) vs. Prograf/prednisolone (N = 14)
dnCo (ng/mL)/(mg/day) 1.70 £ 0.93 1.38 £ 0.67 0.292
dnCo/DW (ng/mL)/(mg/kg/day) 92.93 + 53.39 81.28 + 41.95 0.572
dnCo (ng/mL)/(mg/day) 1.70 £ 0.93 1.38 + 0.67 0.23°
dnCo/DW (ng/mL)/(mg/kg/day) 92.93 + 53.39 81.28 + 41.95 0.45°
ABCB1 (C3435T) 0.21°
cC 38.80 57.10
CTaT 61.20 42.90
ABCBL1 (C1236T) 0.81°
cC 11.90 14.30
CTaT 88.10 85.70
ABCB1 (G2677T/A) 0.50¢
GG 25.40 14.30
ATIGT/AG/TT 74.60 85.70
CYP3A4*1G 0.86°
GG 59.70 57.10
GA/AA 40.30 42.90
CYP3A5*3 0.72°
AA/AG 44.80 50.00
GG 55.20 50.00
POR*28 0.36°
cC 41.80 28.60
CTaT 58.20 71.40
CYP3A4*18B 0.97¢
TT 92.50 92.90
CT/CC 7.50 7.10
HBV (Y/N) 1.00¢
Yes 4.50 0.00
No 95.50 100.00
HCV (Y/N)
Yes 0.00 0.00

No 100.00 100.00
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Sex (M/F)
Female
Male

Transplant age (yr)

Infection (Y/N)
Yes
No

Calcium channel blocker (Y/N)

Yes
No

Diabetes mellitus (Y/N)

Yes
No

Proton pump inhibitors (Y/N)

Yes
No
Steroids (mg/day)

Steroids (mg/kg/day)

BUN (mg/dL)
Scr (mg/dL)
AST (U/L)
ALT (U/L)
GGT (U/L)
ALP (U/L)

Total bilirubin (mg/dL)
Direct bilirubin (mg/dL)

Albumin (g/dL)

Total protein (g/dL)
Hemoglobin (g/dL)

Hematocrit (%)
INR

58.20
41.80
42.54 + 11.74

3.00
97.00

31.30
68.70

16.40
83.60

6.00
94.00
5.00 +1.07
0.09 + 0.02
20.35+7.03
1.31+0.40
24.39 + 12.33
26.63 + 23.77
52.28 + 97.67
197.61 + 134.89
0.59 + 0.26
0.12 + 0.06
450+ 0.33
6.81+ 0.45
12.08 + 1.70
37.66 + 4.84
0.98 + 0.07

28.60
71.40
41.64 +12.09

7.10
92.90

21.40
78.60

14.30
85.70

0.00
100.00
5.71+1.82
0.10+0.03
22.05 £ 9.56
1.41+0.35
25.14 + 6.97
30.29 + 20.04
42.50 *+ 58.53
171.07 + 104.33
0.66 + 0.28
0.14 + 0.08
4,78 + 0.31
7.06 + 0.55
13.58 + 1.85
40.82 £ 5.35
0.98 + 0.06

0.04¢

0.80°
0.44¢

0.54°

1.00¢

1.00¢

0.062
0.702
0.50?
0.30°
0.17¢
0.23%
0.682
0.582
0.39¢
0.46°
0.012
0.13%
0.00°
0.03°
0.79°

Continuous data are presented as mean * standard deviation (SD) whereas categorical data are expressed

as percentage

& Mann-Whitney U test

® Independent t-test

¢ Chi-squared test or Fisher's exact test
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dnC,, dose-normalized trough concentrations; dnCo/DW, dosing weight and dose-normalized trough
concentrations; MMF, mycophenolate mofetil; MPS, mycophenolate sodium; HBV, hepatitis B virus;
HCV, hepatitis C virus
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# 36 Comparison between MMF/MPS user and non-user (6 months post-op)

Comparison of tacrolimus Co to dose ratio between
MMF or MPS/Prograf/prednisolone and Prograf/prednisolone

6 months post-op MMF/MPS No MMF/MPS p-value
MMF or MPS/Prograf/prednisolone (N = 68) vs. Prograf/prednisolone (N = 11)
dnCo (ng/mL)/(mg/day) 1.81+1.12 1.30 £ 0.64 0.18%
dnCo/DW (ng/mL)/(mg/kg/day) 98.31 + 60.89 76.15 + 39.64 0.332
dnCo (ng/mL)/(mg/day) 1.81+1.12 1.30 + 0.64 0.14°
dnCo/DW (ng/mL)/(mg/kg/day) 98.31 + 60.89 76.15 + 39.64 0.25°
ABCB1 (C3435T) 1.00¢
cC 41.20 45.50
CTaT 58.80 54.50
ABCBL1 (C1236T) 0.62°
cC 11.80 18.20
CTaT 88.20 81.80
ABCBL1 (G2677T/A) 1.00¢
GG 25.00 18.20
ATIGT/AG/TT 75.00 81.80
CYP3A4*1G 1.00¢
GG 58.80 63.60
GA/AA 41.20 36.40
CYP3A5*3 0.75°
AA/AG 45.60 36.40
GG 54.40 63.60
POR*28 0.18°
cC 44.10 18.20
CTaT 55.90 81.80
CYP3A4*18B 1.00¢
TT 92.60 90.90
CT/CC 7.40 9.10
HBV (Y/N) 1.00¢
Yes 4.40 0.00
No 95.60 100.00
HCV (Y/N)
Yes 0.00 0.00

No 100.00 100.00
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Sex (M/F)
Female
Male

Transplant age (yr)
Calcium channel blocker (Y/N)

Yes
No

Diabetes mellitus (Y/N)

Yes
No

Proton pump inhibitors (Y/N)

Yes
No

Steroids (mg/day)
Steroids (mg/kg/day)

BUN (mg/dL)
Scr (mg/dL)
AST (U/L)
ALT (U/L)
GGT (U/L)
ALP (U/L)

Total bilirubin (mg/dL)
Direct bilirubin (mg/dL)
Albumin (g/dL)

Total protein (g/dL)
Hemoglobin (g/dL)
Hematocrit (%)

INR

55.90
44.10
42.62 + 11.96

30.90
69.10

16.20
83.80

4.40
95.60
436 £ 1.35
0.08 + 0.03
21.06 £ 7.99
1.33+0.51
22.56 £ 10.31
23.60 + 19.16
46.03 + 98.54
216.49 + 193.16
0.71+0.31
0.17+0.12
4.56 + 0.26
6.94 + 0.53
1251+ 1.74
38.93 + 4.90
0.98 + 0.07

27.30
72.70
40.27 £ 12.24

18.20
81.80

0.00
100.00

0.00
100.00
4,77 £ 0.75
0.08 + 0.02
19.33+5.20
1.35+0.35
25.00 £ 6.03
27.36 £ 13.31
36.45 + 50.73
209.82 + 147.28
0.83+0.35
0.19+0.11
4,70 £ 0.37
7.17+0.60
14.03 + 1.75
42.43 + 4.47
0.97 + 0.07

0.08°

0.55P
0.49°

0.35°

1.00¢

0.222
0.98%
0.91°
0.57¢
0.052
0.08?
0.89°
0.762
0.29°
0.61%
0.09?
0.152
0.01°
0.03°
0.882

Continuous data are presented as mean + standard deviation (SD) whereas categorical data are expressed

as percentage

@ Mann-Whitney U test

® Independent t-test

¢ Chi-squared test or Fisher's exact test

dnC,, dose-normalized trough concentrations; dnCo/DW, dosing weight and dose-normalized trough

concentrations; MMF, mycophenolate mofetil; MPS, mycophenolate sodium; HBV, hepatitis B virus;

HCV, hepatitis C virus

161

doi:10.6342/NTU201802661



% 37 BTACE®FipM 2 A7 7 ABERFT (RE PRI

Authors Year Gene polymorphisms Clinical factors Ethnicity N
Hesselink et al. 168 2003 CYP3A4*1B N/R Asian: 6 64
CYP3A5*3 Black: 9
ABCB1 C3435T Caucasian: 49
Thervet et al.1"® 2003 CYP3A5*3 N/R All Causasian 80
Haufroid et al.1™ 2004 CYP3A5*3 N/R All Causasian 50
ABCB1 C3435T
ABCB1 G2677T/A
ABCB1 C1236T
Tsuchiya et al.1%8 2004 CYP3A5*3 N/R All Japanese 30
MacPhee et al.}™ 2005 CYP3A5*3 N/R Black: 23 180
Caucasian: 119
Middle Eastern: 12
South Asian: 26
Mourad et al.1!? 2005 CYP3A5*3 N/R All Causasian 85
ABCB1 C3435T
ABCB1 G2677T/A
ABCB1 C1236T
Zhang et al.*® 2005 CYP3A5*3 N/R All Chinese 118
ABCB1 C3435T
Zhao et al.'™ 2005 CYP3A5*3 N/R All Chinese 30
162
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Akbas et al.3V7

2006

ABCB1 C3435T

N/R

All Turkish

92

Fredericks et al.1%3

2006

CYP3A5*3
ABCB1 C3435T
ABCB1 G2677T/A
ABCB1 C1236T

N/R

All Caucasian

206

Haufroid et al.17*

2006

CYP3A5*3
ABCB1 C3435T
ABCB1 G2677T/A
ABCB1 C1236T

N/R

All Caucasian

19

Mourad et al.®

2006

CYP3A5*3
ABCB1 C3435T
ABCB1 G2677T/A
ABCB1 C1236T

Scr, CIT, HLA mismatch, Hct, Hb,
TP

All Caucasian

59

Roy et al.1?®

2006

CYP3A4 (8 polymorphisms)
CYP3AS (7 polymorphisms)
MDR1 (5 polymorphisms)

N/R

All Caucasian

44

Kuypers et al.?0

2007

CYP3A4*1B
CYP3A5*3
ABCB1 C3435T
ABCB1 G2677T/A

Patient survival, graft survival,
Scr, Alb, Hb, steroid dose, MMF
dose, AUC

All Caucasian

95

Op den Buijsch et al 31

2007

CYP3A4*1B
CYP3A5*3
ABCB1 C3435T

Hb, Het, ALT, Alb, Scr, AUC

All Caucasian

63
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ABCB1 G2677T/A

ABCB1 C1236T
Renders et al.’ 2007 CYP3A5*3 AUC All Caucasian 134
ABCB1 C3435T
ABCB1 G2677T/A
ABCB1 C1236T
ABCC2 (3 polymorphisms)
Loh et al.3® 2008 CYP3A5*3 Alb, Scr, Hb Chinese: 14 18
ABCB1 C3435T Malay: 3
Indian: 1
Quteineh et al.® 2008 CYP3A5*3 Age of donor, living donor, HLA | Caucasian: 124 136
ABCB1 C3435T mismatch, CIT, DGF, one-month | African ethnic: 12
ABCB1 G2677T/A AR, hyperimmunization
Tirelli et al 320 2008 CYP3A5*3 N/R All Caucasian 26
Chen et al.?% 2009 CYP3A5*3 AR, histopathologic changes, Scr | All Chinese 67
Jun et al.?® 2009 CYP3A4*6 AR, CR All Koreans 185
CYP3A4*18
CYP3A5*3
CYP3A5P1*3
ABCB1 C3435T
ABCB1 G2677T/A
Satoh et al.?** 2009 CYP3A5*3 Donor sex, donor age, dialysis | All Japanese 41

duration, dialysis modality, HLA

164
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mismatch, cause of ESRD,
subclinical AR, Scr, Alb, Hct

Singh et al 3% 2009 CYP3A5*3 Donor sex, donor age, HLA | All North Indians 73
CYP3A4*1B mismatch, Scr
Kuypers et al.3?2 2010 CYP3A5*3 DGF, donor Scr, CIT, WIT, | Caucasian: 273 304
BPAR, NODAT, 1-year survival North African: 24
Hispanic: 3
Asian: 2
African: 2
Min et al .2 2010 CYP3A5*3 Donor sex, donor age, dialysis | All Koreans 62
ABCB1 C3435T duration, HLA mismatch,
ABCB1 C1236T PRA>50 %, donor  type,
basiliximab, AUC, TCR, AMR
Rong et al.*7 2010 CYP3A5*3 N/R All Chinese 63
ABCB1 C3435T
Zhang et al 2% 2010 CYP3A5*3 HLA mismatch All Chinese 78
de Jonge et al.** 2011 CYP3A5*3 AR, DGF, NODAT Caucasian: 267 298
POR*28 North African: 24
Hispanic: 3
African: 2
Asian: 2
Elens et al.3% 2011 CYP3A5*3 Donor type, HLA mismatch, PRA, | Caucasian: 164 185
CYP3A4*22 induction therapy Asian: 9
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Black: 8

Other: 4

Elens et al . 2011 CYP3A5*3 Scr All Caucasian 49
CYP3A4*22

Ferraris et al.3% 2011 CYP3A5*3 Donor type, HLA mismatch, AR, | All Caucasian 48

CR

Miura et al.?® 2011 CYP3A5*3 AST, ALT, Alb, T-bil, Scr, AUC | All Japanese 136
CYP3A4*1G

Provenzani et al.2% 2011 CYP3A5*3 N/R All Caucasian 50
ABCB1 C3435T
ABCB1 G2677T/A

Shi et al 2011 CYP3A4*18B (*1G) N/R All Chinese 22
CYP3A5*3
ABCB1 C3435T
ABCB1 G2677T/A
ABCB1 C1236T

Singh et al 3% 2011 ABCB1 C3435T N/R All Indians 75
ABCB1 G2677T/A

Tavira et al.3?’ 2011 16 gene polymorphisms N/R All Caucasian 400

Cho et al.?® 2012 CYP3A4*4 HLA mismatch, donor type All Koreans 70

CYP3A4*5
CYP3A4*18
CYP3A5*3
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ABCB1 C3435T

ABCB1 G2677T/A
ABCB1 C1236T
Gervasini et al.& 2012 CYP2J2 Scr, duration of dialysis, CIT, | All Caucasian 103
CYP2C8 HLA mismatch, PRA, DGF
CYP3A4*1B
CYP3A5*3
ABCB1 C3435T
ABCB1 G2677T/A
ABCB1 C1236T
Kim et al.? 2012 CYP3A5*3 Patient survival, graft survival, | All Koreans 132
ABCB1 C3435T Scr, Alb, Hct, steroid dose, MMF
ABCB1 G2677T/A dose
ABCB1 C1236T
Ro et al.? 2012 CYP3A5*3 Donor type, donor sex, induction | All Koreans 249
therapy, HLA mismatch
Chen et al .21 2013 CYP3A5*3 Donor type, HLA mismatch, Scr | All Chinese 120
Elens et al.3%8 2013 CYP3A4*22 N/R All Caucasian 185
Han et al.1?® 2013 CYP3A5*3 Donor type, Scr, Alb, Hb, Hct, | All Koreans 80
ABCB1 C3435T AST, ALT
ABCB1 G2677T/A
ABCB1 C1236T
Niioka et al.2* 2013 CYP3A5*3 AST, ALT, Hb, Scr, T-bil All Japanese 97
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ABCB1 C3435T

Tavira et al.32°

2013

CYP3A4*1B
CYP3A4*22
CYP3A5*3

N/R

All Caucasian

206

Zuo et al 183

2013

CYP3A4*1G
CYP3A5*3

Hb, Hct, RBC, TP, AST, ALT, T-
bil, BUN, HTN, Post-op days

All Chinese

161

Elens et al.1%2

2014

POR*28
CYP3A5*3

N/R

All Caucasian

184

Kurzawski et al.330

2014

CYP3A4*1B
CYP3A4*22
CYP3A5*3
ABCB1 C3435T

AR, viral infections, NODAT

All Caucasian

241

Li et al.?62

2015

CYP3A4*1G
CYP3A5*3
ABCB1 C3435T
ABCB1 G2677T/A
ABCB1 C1236T
NR1I2

AST, ALT, Scr, AR

All Chinese

159

Stefanovic et al.232

2015

CYP3A5*3
ABCB1 C3435T

Donor type, Scr, Ure

All Serbians

53

Zhu et al.?%

2015

CYP3A4*18B (1G)
CYP3A5*3
ABCB1 C3435T

Ure, Scr, Alb, transaminase, T-bil,
Hb, Hct, MMF, Pred

All Chinese

216

168
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ABCB1 G2677T/A

ABCB1 C1236T

Chen et al.?2 2016 CYP3A5*3 N/R All Chinese 194

Genvigir et al %3 2016 CYP3A4*1G Donor age, donor sex, donor type, | Causisian: 72 151
CYP3A5*3 donor’s ethinicity, CIT, DGF, | Intermediate: 53
CYP3A5*1D BPAR African: 18
ABCB1 C3435T Other: 8
ABCB1 G2677T/A
ABCB1 C1236T

Jannot et al.?% 2016 CYP3A5*3 CIT, cause of donor death White: 162 229
POR*28

Kravljaca et al.?® 2016 ABCBL1 C3435T Donor type, HLA mismatch, AR, | All Serbians 91
ABCB1 G2677T/A DGF
ABCB1 C1236T

Yaowakulpatana et al.3 2016 CYP3A5*3 HLA mismatch, donor type, donor | All Asians 164

age, DGF, PRA, CIT

Yousef et al 3% 2016 CYP3A4*1G Donor type All Middle easterns 137
CYP3A5*3

Lloberas et al.33 2017 CYP3A4*22 CMV, HLA mismatch, donor type, | All Caucasians 272
CYP3A5*3 induction therapy

Soda et al.3% 2017 CYP3A5*3 Alb, AST, ALT, Cre, T-bil, WBC, | All Japanese 38
ABCB1 G2677T/A Hct, Neu

Zhang et al 3% 2017 CYP3A5*3 Hct, T-bil, AST, ALT All Chinese 83
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Asempa et al.3¥"

2018

CYP3A5*3

KDPI, CIT, HLA mismatch,
cPRA, induction therapy, years on

dialysis

All African Americans

106

CIT, cold ischemia time; WIT, warm ischemia time; DGF, delayed graft function; BPAR, biopsy-proven acute rejection; CR, chronic rejection; TCR, T cell-mediated

rejection; AMR, antibody-mediated rejection; cPRA, calculated panel reactive antibody
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%038 Z BREMES REAIHEFFF 2 R (IndnCo)

Significant variables and the coefficient of determination at three time points by multivariate linear regression with stepwise method (In

dnCo)
On discharge * 3 months post-op 6 months post-op

Variables R?

CYP3A5*3 0.36 0.36 0.45
ABCB1 C3435T 0.05 NS 0.02
ABCB1 G2677T/A NS 0.05 NS
Transplant age (yr) 0.03 0.02 NS
MMF/MPS (Y/N) NS NS 0.04
MMF/MPS (mg/day) 0.04 NS NS
Steroids (mg/day) NS 0.03 0.03
Total bilirubin (mg/dL) NS 0.06 NS
Direct bilirubin (mg/dL) NS NS 0.02

dnCo, dose-normalized trough concentrations; MMF, mycophenolate mofetil; MPS, mycophenolate sodium

3exclude 2 patients receiving ciprofloxacin, n=96
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% 39 = BREFES %8 A F TS 2 R? (IndnCo/DW)

Significant variables and the coefficient of determination at three time points by multivariate linear regression with stepwise method (In

dnCo/DW)
On discharge * 3 months post-op 6 months post-op

Variables R?

CYP3A5*3 0.38 0.35 0.47
ABCB1 C3435T 0.04 NS NS
ABCB1 G2677T/A NS 0.04 NS
Transplant age (yr) NS 0.03 NS
Sex (M/F) NS 0.06 NS
MMF/MPS (Y/N) NS NS 0.04
Steroids (mg/day) NS 0.03 0.03
Total bilirubin (mg/dL) NS 0.04 NS
Direct bilirubin (mg/dL) 0.03 NS 0.02
Hematocrit NS NS 0.03

dnCo, dose-normalized trough concentrations; MMF, mycophenolate mofetil; MPS, mycophenolate sodium

gexclude 2 patients receiving ciprofloxacin, n=96
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