View metadata,

citation and similar papers at core.ac.uk

<
brought to you by .{ CORE

provided by SNU Open Repository and Archive

@creative
C O M O N S E D
JZHEAl 2.0 CHEH21=
olgXte otgliel XAHE M2s FLR0 &l ASSH
o O] HEESS =X, BHE, 8&, BAl, 2 L gtEs £ QSLICH
o OIXA HAEZSS &HE £+ UASLICH
o 0| HEESE dl 2XHO2 0|28 2= UASLIT
s 22 S metok gLt
NEXEA. Hote | MEXE EAIGHHOF SHLICH
o Fot=, 0l H&=22 THOIE0ILE BHES B2, 0l &2 H2& 0/1852xA
S HEGHH LEEHLH O OF LI CH.
o NEAXNZEE YXO 5JIE 800 0|He RHES M2 X LSLILCH
N=AEH OE ol AHele {8 WEo 26t g8sS 2Al ¥&LICH
01212 0| =3 & #2f(Legal Code)= Olaliot)| & H Qs A LICH
Disclaimerl:l._'l

[#)Collection


https://core.ac.uk/display/348670424?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://creativecommons.org/licenses/by/2.0/kr/legalcode
http://creativecommons.org/licenses/by/2.0/kr/

PN} B9 =T
A 7ro)2d FoqAt 9 S22
CYP3A5 A W&
A7 AE BEAAT

A Study of Long—term Survival in
Liver Transplant Donors and Recipients

Associated with CYP3A5 Genotype

2018 d 8 €

Agdstn gst
bt} gl gAts oket A
2 &%



A 7Ho) 2] FoqR D 3|z}
CYP3AS A H | W&
7] AE AT

o] ¥R A FYEEOE AST
2018 d 8 €

}etat oY PALI%E AF
A&
A4 FHA FAERS AFY
2018 @ 8 €
943 2 &4 @)
2919% ol F o (2D

A4 € 2 A T ()




W

B7|HE ghApo Al mpA|ERo

KR
T

7ro] Al (liver transplantation)

ofi

ol

SR

L
RN

tacrolimus

-
R

S

AHg

wAHow

]

7

g

e 5

weh A gAnt ded

2ol 7b Aw, oo

tacrolimus?]

obel thAbsl

AF-EA

o] A7} tacrolimuse 71Q

FEl

F

|

L=S
o

CYP3A4, CYP3A5 1813l ABCBI

A 78 e

2ro] 4

oF4) 74

At 2HY

F Aol CYP3AS FAd @] wE

j2d)
=

Gk

gxpel 714

oA 2004 7LHEl 2006 8L7HA

2]

M=hetary

)
B
gl

oy
bt

NS
B



o
1>

Qo stk ARITISS Fatel B4 ATHH 4, o
= AR, A9 AR, A AR, oFE AR I3 HAA AR TS
4 stk B/ wsEe fadel aeb Ureld Al ReD:
Recipient expresser and Donor expresser, ReDn: Recipient expresser
and Donor non—expresser / RyDe: Recipient non— expresser and

Donor expresser, RyDn: Recipient non—expresser and Donor non—

expresser)d 10d AEES AT T3 FoIxtel F3|AF9
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o]

F= A o7 P-value <0.06E5 EAZO=E
o3t o7 7+F38l 1L, SPSS software (ver 23)2 AFE3FA T}
F4 BFEd FHA ARV Qe delAs W s F
579ollar, FA3 e webA ReDe 107, ReDnv/RaDewt 227 18] 4L
RxDy 2590l leh. 8 #ke] vol= Al ellA FAIA Sz {2akA
927 (p=0.005), Y= Ao EAL A F7F 528 2ot 9tk
zZk e 10d A AMYES ReDewold 50%,
ReDn/RaDet ol Al 4.5% 1830 RaDntollAl 8% ReDewell A © &
AEES ®om FAAOE Fost ztolzt ATt (P=0.001). AlZtel
2 AMES vlasy] fEiA, AR S EE v BoE o,
ReDev 9] A EC] ¥ & 25 g2l & 5 gUdvh Abdel ot
AFRA S AlYs}
v A vlE AP E
adjusted HR = 0.11, p=0.036). HRAQIXZ = Fax o], 18

S& W, ReDp7olA RegDy/RyDeT 3 RyDniell
7}

T34 23k}t (adjusted HR = 0.09, 2=0.043;

i A L) @
¥ el



wZ7|ERe] AR FYstA I o o], Foizte]
Fd8e] wE F I+ (expresserit  (AA, AG, GA)¥ non-—
expresserv (GG)) 9l HA dF vLtv ol £ 14¢4FH 6714
FolstAl gt epATe R, FEAe fFAPe wE T o7
expresseriv ¥} non—expresservo| WE HAHFTEFE 3 o] F
10d B3t O =2A Yebg

A= 71o]2l & tacrolimusE 7|HFO R 3 HAA A=

e

AREEE SApel A, 10d 47 ABEEY tacrolimus® &% - BAH
HALFTEEE A AT o]y & {fd3e e AEES
gels ®oks W, ReDe wol BE F o (ReDnv/RyxDe or RaDy) 9
ARez F8tA Ekor, tacrolimus? €% - HAHE
HAADTFEE g3 B3-S W, 10d FAART|E foletA
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1.1. Zko]H &) A}

Zkol 2 (liver transplantation)< 27|+ (end stage liver
disease, ESLD) &Ate|Al 714 mpx|ato g x84 ¢ Qe o=
Agyelt,  AMA Hx ol 19639 w=r ®IWE] Ao}

G w5 (biliary  atresia)  SANA A|E® FaR! o] Aol=

)
[-'O

S 17l (coagulation disorder) & <13+ FAHXR = F=IZ F&
ol AFgELE! o]F 5o Ayt Frt
S-S A @rA Rsha BE ARETh!
g Sdlell A= 1988 I (Wilson’s  disease) &2 WHA
ZH7- (chronic hepatic failure) o] ©]& 134 oA Fofola] Alx#
s AFeRE, 1994 el Al el gEo]l AeHox
SR A o]F 1999l Al #EF o] A EH o] wAlAe]
gro] 2ol &A= gla, 2000del= =704 #eAlH (Korean
Network for Organ Sharing, KONOS)7} AgE o] 1lo]alo] F&,
HARRY,  HARRAA DA e, TIsAeE oA Ake dA
715 A o] At At dA & oA #E EE Ae AR
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ola = AU he EF AAstL VeAke] AAe 3t
o|Ael= Zog, HAREREH HA e FEo|AE AlBEAL 7=
T HorRE FHEoAS AT & k. HAF 7]FA(brain
death donor) Z%-¥ o]aw= HLE HAF ro]dolzta &kar, ZF
AAE olAstE® HARAF AztolAolgtu: ghvf. AA| 7]FA(living
donor) ZHF-¥ o|A= A5 A rolAoleta s, A 7ol A
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[ Js0-99

[ 10.0-14.9

Bl 150-199 [ |Noactivity transplants
I 200-245 [ | Datanctavailable

Bl 50 [ ] Not applicable * data from the Global Observatory on Donation and Transplantation
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1.4. o) F2 AT

Skl ghola ALASRLS AA 47HAR, v WA E
A7 7H58-A (fulminant  hepatic  failure), 2A E7}53%
+E%F (unresectable  hepatic  tumor) 283 AZHA tja}Eof
A% (congenital metabolic disease)©] QUth* ° 1 % B3I wHpolg|A

+de] 98t A 3F(liver cirrhosis) 2 A 3E<F(hepatocellular

carcinoma, HCC)o] 7} @ttt o)== m=2] 8 A-5-A3gz} o]z}

Alcohol+HCV 4%

HBV-LC/HCC
21.5%

Cryptogenic 1.3%
Wilsan's
disease 0.5% ppc g.3%
AlH 0.5%

Vanishing BD FHF 5%

Chronic granuloma ~ CCC 0.3%
0.3% 0.3%

Malignancy 4%

Re-Tx PSC
08% 0.5%

Korea USA
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£ s+ o
A 7= Aotk o4 A FEL R QlE (interleukin, IL)—2
TEA AZAY FHEZFFA T2 AHEE o] el SR
s S8 AT WAqAAE TIEor ARgEH. AN
At oz ZAlF¥ AAE 7w s 5 dAg9A o¥s
AREskH, ol BIE FHulgela oFEoldntse FHAsE] 9IS
Mz G 7189 dYgdAdleEs ols- Ev AsaWor ARdehs
Zlo|t},

Z7] oAl ZAfoll A ARESE WAA|AlE= AlAFo]A] ghAfelA

e

HAAA A cyclosporine?} tacrolimus?}

azathioprine@} corticosteroid (AH Zo] &)ttt

AREE
1900 ] $HHRE A =&

M=o Abg-gol whel, ro]aS W Fxje] AEFS H|eFH o=
Z7Feet.” olo] welt A= cyclosporine EX  tacrolimusE
AHEOIES  WEske= o]z Mol of7le]l FdjAbAl (anti—

= AEae AHERTEE 4w
AElRO|EY B @Ey E:
(3]
-

ol o)A ALgHE Wel

metabolites) =



(£ 1-3] 7l ¥ AMgsHE WAAA TR
25 AAAA A (F27) x3Q FE3
ZA - A S A Cyclosprine Sandimmun Neoral®
Cipol—N®
Tacrolimus Prograf®
Tacrobell®
Advagraf®
S| ALA] Azathioprine Imuran®
Azathioprine®
Mycophenolic acid
Mycophenolate mofetil Cellcept®,
Myrept®
Mycophenolate sodium Myfortic®
Mizoribin Bredinin®
AHZol= Methylprednisolone Solumedrol®
Prednisolone Solondo®
Nisolon®
Deflazacort Calcort®
mTOR A A Sirolimus Rapammun®
Everolimus Certican®
S L kA Anti—thymocyte globulin Thymoglobulin®
IL-2 84 23A Basiliximab Simulect®
Daclizumab Zenapax®
B H=+/ Rituximab Mabthera®
HAAEL A A Bortezomib Velcade®




2.1. ZA557™d A& Al (Calcineurin Inhibitors)

2.1.1. ZAFTH AsA FF7F

AA AFgele ZAH AsfAlol+ tacrolimus®t cyclosporine©]

x2

t}, 7ro]Ale A= tacrolimus”}t cyclosporineo] H|3|A U o]
3

>

]_

F+=d], o]+ tacrolimus® A% o2 & Wynel TS H
cyclosporine 2t} ¢ o] ®ASt L EFstal 7S AFEA

tacrolimus?t FAAFRESo|Y AHZECIE WA AFRESOl a3rt

1, A AES Py SHeAE cyclosporine®tt &¥7F vkl
k3] A7) w o)t} 10

2.1.2. ZAFY A3 A EA

Al AfAES o kAol vlE] AdAoer F2& R
2] 5.9 (therapeutic range)= 7FA7] wj&el A7k (inter—individual)
83 A (intra—individual)  °F&38H4 (pharmacokinetic) %
o2&y &+ 4] (pharmacodynamics) x}o|7} =th!! 2 wala] QAo A=

Azl weh =7 = A% ¥ dF ARGETh

R Y ¥ ¥ (therapeutic drug monitoring) = =& 7§ g5 43}

ek v AASA fAHA FE ARgERY @ s H4
HAAA gH7p ol AFHES (rejection) o] EAE 4= Qla, LV}

=A FAEE, AA £ 59 A5 (nephrotoxicity) v 217,

;B 59 A EA (neurotoxicity) o] WS 9]3o] o 18



2.1.3. ZA7d AAY kgl 9FE A= A

71E AFEAA yol, dHE, JF, 48784 (hematocrit), 7
albumin %, 3t 7|5, ¥4 creatinine %, ©°]2 & 7|3 1¥a
WEokE 5] tacrolimus® dFskel IFE Fo JAE HE vt

Ath? w3 tacrolimus® F¢, BE, Al HjAde] JTFE uwHE=

gp) FEA Bl AL kB Aol FoF oo FeiA

ek

ARl ¥ ANFS A bR sl 9L wAWY Ss

CYP3A5 ke AFo] Wo] BIde= Zox Adex] Qo] CYP3AS5

o)

i)

ok

2

I
[nt

= I3} (encoding) 3= CYP3A4 U CYP3A5S 43|
et 9 A% A W ek iALF Zfol 7t vYERE ¢ lth CYP3ASS)
|82 6986 7] (chromosome 72 99672916 7)) 7}

=
=5
)
rO
(E

o

AollA] GE wWolxl: Ao Z o]y 3 wHo]E <¢ls] RNA splicing



A4 stop codon®] EHo] CYP3A5 A wrdo] ATt ufehi
*3 (6986G) FAES 7k S CYP3AS dibZlse] AHER
tacrolimus® dZ3 %7} ASs 4 9lo] EF3F (wild—type) Q! *1
(6986A) FdHE 7HA #xpHth AL §5F& Fojsof a2
P—gpi= AMX" (membrane)d $A3t o, o]&2A (foreign
substance) & MlE¢ oA oF EHAEFE AAE HIde A8
gkt we okEEo]l  P-gpll 7ol HY] wiEe] oFE
%35 A (first pass metabolism) 2} #He] Qlty. 53] A%

A EC] EAE P-gpis AR FoE el &% WERe F5E

¢

Adste] k&Sl F4 A ANE FHAZIH, 7F AES] P-gp EI
0] FTHA &F: ForA, & A o] EF (bioavailability) &
AaAZlE °9 & 928 o olyd P-gpe AL Al
ABCBI1 734229 t+& A (polymorphism) ¥ 35 o] Qo * ABCBI
T2 @A AFuit gEA YER AF3E FENRSS] oot
Hol QR AAZA 2772 $IA oA 28712 @UA7|HHA
(single nucleotide polymorphism)¢] ®3R3, o]z 11709
ARV FAe oAt FAE upfel P-gpel XS
WA 7ITE?T e AFelA  ABCBI C1236T  (rs1128503) %k
G2677A/T  (rs2032582), 181 C3435T  (rs1045642)7}
ful

g A3 gtk el om 2 st

=

H
e

tacrolimus® °<F&

1o

Hol= oz AYFF(efflux) & HAAIA tacrolimus®] &% *}ol&
Fakgt® webd ABCB1 ol Aol Ae Fdd avE gd o

O 22ko] tacrolimus’t 2 @ sk

]



3. 7oA 9
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3.1. 7to]d] AES

KONOSe| A <=3§3t
w2 ol [%

78.35%, *3A

Al whef

2ro] 4

oAl 89.20%= Wi 86%

AL Zro] Aol

ol/gel,

A 7ko)

70% HAEQL3

n] =7 0] 2 #e] A E] (United Network for Organ Sharing, UNOS) 2]

Felebl o gk @ o)

gAY =W Aol Fo dJdoew AZHEHW 1 AU Fxab

[ 1-4] 3= 4 u]= 7o) e A7)F AES

+2 (%)

271 #3  IKe 14 3d 54 7d od 114
sk YA} 8299 78.35 73.20 70.68 69.76 69.80 64.65
A 93.70 89.20 82.82 80.10 77.79 7556 73.75

AA 91.17 86.65 80.54 77.88 75.82 73.65 71.70

ulxg  HA} - 91.2 82.7 75.0 — —

A - 92.3 88.4 83.8 - - -
SEuele] dd7|HdelA S AS4ES AHE Ay, fgRE
3~5 ol o]AH7]e] AEEoIY A YEES FESIGOoH, X

Q989 v QAT P 19 AR
o] 80% AEYTt [ 1-5].
12 ’—1



Aol FAfolA AELO] Ehow M 10d A AEEE ORE
90%°l 7VEA vebstth 12709 olst ghol2] kel 10| &L
93%= 7Fd =rom, 12714 o]de gof AESEL IHY W
88%% UESTE? Bt ¥ 114 @Al 109 AEES
86% L, 16A] mluke] o2 ghate] A9 10d AEFO] 84.8%%
BuEgor’t Fojzte] o] g FQgh Qclo] Hi=dl, o ATelA
FojAe] Adol =5 E AEE0] Faske AH}E Bt hazard
ratio (HR): 2.3, 95% confidence interval (CI): 1.1-5.6].%

grol2lo] 1A gte] WM A& Aol7t v=dH, ¢34

Ao o2 gxex Fr] AEEo] M Ekew(10d

A AP gAEetw geAEgew  olAwe el

BEgo] 714 k=g, 39 AESo] 60% A=t
EohE Aol kel Eiel wEt AEES 97 A, At
Ty 71X 8@eEe e dxod 39 AEES 80% AEAL,
Jof] wha} AE=go] 2po)z} QA= okoprt



[£ 1-5] S zbo]y &Ate] AEE £4 AAAT 2%

=d o A B B/ AEE
Ahn C, et al. €324 HHso =z ANEE e 1W:92.1%
(2014)% 1%k 7Hel2] (n=126) o 3 88%
e 5:85.8%

e 109: 83.7%

Byun J, et  %Fo]2] Zop(<1270€ 1270 € wivk g} o 1,5,10d: ZF 93%

al. (2014)** 439, =1270€ 1099%) 1270€ oA o} o 14: 92%
(n=152) o 59:90%

e 109: 88%

Park YH, et 3HAIE(HCO) 2 A AYEE(0S) e« 193d:66.7%
al. (2013)%7 @A EH(CCO) o= e 3d: 60%
Q1&g zro] 4l (n=15) e« 54:60%
FAPAYEL(DFS) « 19:60%

+ 39:53.3%

e 54:53.3%

JinYJ, etal. wA7HF-Ao=® <t AA AEE(0S) e 1d:78.8%
(2012)%° ZrolA (n=160) o 3Y:74.6%
Oh SH, et al. 164 w5t 7ke]2] Fro} 7] (graft) WEE « 14:89.6%
(2010)*! (n=113) « 53:83%

e 104:81.5%

2 ES o 141:92.9%

« 543:86.3%

e 109: 84.8%

Moon Ji, et ZFo]2] o} (1H FAHAESE(DFS) » 143:94.7%
al. (2010)%  ZF3tgk 114 (n=96) o 51:88.7%
e 10: 86%

Hwang S, et A7} 29 Y 7Hxd#3<s  AA AEE(0S) e 14:87.5%
al. (2009)%  ®ke 7to]2] (n=841) e 3:80.6%
Kim DY, et HBV zbd3lo= QI3 404 o4 A e 1d:84%
al. (2007)%  7ro]4 (n=136) o 3:75%
e 54: 46%
404 wlgk A<l o 19:92%
e 34d:86%
e 54:83%

CCC, cholangiocellular carcinoma; DFS, disease free survival,

virus; HCC, hepatocellular carcinoma; OS, overall survival
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3.2.2. =8 3olH AETE 4 APAT
=99 A9 Az 1d AEES 85% o]4olglom 0 Ay

6]. F=lueket

i3
o

€

FARELA polagE AEgo] L
%

12411 glo}e]

rX
o
ot
N
=
2
rO
al
rlr
=
=]

2

=

A=)
2
5

o

o
b
|

&

o
o%
ftlo
tz

%
L 5d AESELS 100% 183 10d gE=Eo)

Argrel 39 AEEo] 61.7%

e
4
)
fau
i)
N
)
i
ol
|o
il
ofl
kr
N
¥0
rlr

B afo] HlEA TR e Aow Ryt HAJY [P (71%) vs.
H G (76%)]1.%° m=oll A 7bd wo] 7ro]2]lS WA H= el A<l

Cezrd o=z 23t 7to]2lo] A9 5 AWEE| 67%% AF oz 7173

l‘

e e Bkt mE ghola] Al MELD 3¢ whetM = AEgof
Zpol 7t Qllidl, 353 o)l #AeME A Frojdo]l AR
ZrolAwt) 5 AEE] tha Ed [AHA kol (81.8%) vs. A
ZFo] 2l (83.3%)1,°Y MELD 27} 304 AEQl #xte] 90Y AEHLS
84.6%, 181 3d AE=EL ¢k 7599

g wmE ASES 1FEE AgE ddd=dH, FEAE

&
CYP3AS 8ol «1/x1 Aol A 5d BEEL 28.6%, *1/+3 SAb=
78.8%, ¥l #3/x3 A= 84.8%E, Wol¥o] = A TolA

QEgol frelal wgeh”
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[£ 1-6] =9 o]y &Ate] AEE £4 AAAT 2%

FuEF sz HIHAE AEE = APLE
Chang CC, et  ZFA X (HCC) HCC/CCC e 14d:90%
al. (2017)* GHAZEG(CCO Y B3 AA FELOS) « 39:61.7%

T ZAEY(HCC)C®  HCC e 141:97.2%
o] A S W AA BEE(09) e 3d:95.1%
(n=710) HCC/CCC o 1d: 80%
FAYAYZESL(DFS) » 39:46.7%
HCC e 1d:97.2%
FAYAYZESL(DFS) » 39:925%
Chok KS, et al. MELD A4 >359 AM A} 7to]A e 1d:88.9%
(2017)%° 9 A zhold (n=672) A7) (graft) =L e+ 3d:87%
e 54:84.8%
A 7ro) Al e 11d:925%
7] (graft) E& « 39:86.9%
e 54:84.8%
AR ko] 2] e 1d:925%
A AES e 34: 86.9%
e 5:81.8%
A ko] 2] e 13d:94.7%
A AES e 343: 88.8%
e 54:83.3%
Ballarin R, et  HBsAg %4 AFA A7) (graft) 4! e 1W:85.7%
al. (2017)4%° FOIAREE 7hola] nke gz PES e 3:82.1%
2} (n=1,408) e 5\:78.4%
Bakula A, et al. 3to]2] Fo} (A% F3Hak A=H e 54:100%
(2016) %4 124) (n=20) e 109: 90%
Zhang Q, et al. HBVZ ¢13F HCCZE Iy 32 =S e 14 79%
(2016)*3 Fulolg A oY HS o 3d:73%
o 7lol4 (n=1,631) e 51 71%
Hg s 34 A28 « 149 84%
e 39:78%
e 54:76%
Stepanova M, HCVEZ ¢lg 7to]2] A5 e 1W:12.5%
et al. (2016)* (n=33,668) o 34:24.2%
e 54:33%
A7 2 e 1d:2.2%
e 3d:4.8%
e 5:17.5%
Kaltenborn A, MELD &7}t 3073 A5 e 90Y: 15.4%
et al. (2015)% zFo]2] (n=454) e 1.5+1.24: 25%
Kato K, et al. 381 CYP3A5 A8  CYP3A5 #1/#1 e 54:28.6%
(2016)*6 AR7} Q= 7ro] 2 CYP3A5 #1/+3 e 5:78.8%
(n=67) CYP3A5 #3/%3 e 5:84.3%

CCC, cholangiocellular carcinoma; DFS, disease free survival; HBV, hepatitis B
virus; HCC, hepatocellular carcinoma; MELD, model for end—stage liver disease;
0OS, overall survival
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2 ATe 20049 7EHH 2006 8E7kA] A distury el A

golale e FEAE tdeR st Y @4 T oAk

TR {FH18 Aol et AE AAsoH |2} Tl A=
T= HAAA QN O R  tacrolimusE X3S olx Ee AF

__rﬁ_
Qe WS A2 s,

Agsteh. Ed FolAs FA E B shbes #49 Put o
A LS B o)y e F EWEOR @ © ool Aga

HAF= A 9] 83

T AR 7Nk A dEdge| g AR o

oS W FEAE FEHE sto] AREs FAHsNeH, A4Y 4

AL7Eel w2t F 578 EASIY. VIE A7 E EdE AAEE

BrretglE W 5% 9
OE WERE

oM 90% ol HAAHS A=

ali
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2.3 °14 AR

FAAE JINYE  TIEerE AWA o)A SR Foiz
T8 [dd (iving—related) E+& Hd < (living—unrelated)], &1 A2
o] Ao AREH b FL (9 =& FH) P oW A7), oA AF9
MELD score®} Child—Pugh class XS %353}

TS o] el dEE ARRE o]y T FA#/F T|HESt
ARk By oFe X5 A
ARl H-7 2ol 71 A

A% st

2.4 HAY AW
Frol 2l S Wb Foixl " FExe] wxgNS AFHSEe] Qiagen

DNA extraction kit(Qiagen, Hilden, Germany)& AF-8-3}l%] genomic
DNAE F=3}9 . o] E polymerase chain reaction—restriction
fragment length polymorphism (PCR—RELP) #X<& %3] CYP3A5
A6986G (rs776746), ABCBI C1236T (rs1128503), G2677T/A
(rs2032582), 2183l C3435T (rs1045642) SNPg #13k9itt. PCR
42 Bioneer Co Ltd.(Daejeon, Korea)°lX oligonucleotideE
o] &3t PCRS ¥4 3t & PCRES GeneAMP PCR System 2400 (Perkin
Elmer, Boston, MA) o|A AF&3Fth. A A% (digested) PCRE 7FA] 1L
HE3} o ElF (ethidium bromide)©] ¥39 o}7}Z~ 7 (agarose gel)

A7 QB Berlel Yol A B

22 .__:rx | _'-.;i_ -l_-li



[ 2-2] 9 2 48] AYrlsst A99AA <E 4 85
i1y ATC code FAEY L5
Z Al AlAl LO4ADO1  Cyclosporine 25, 100mg
LO4ADO0O2 Tacrolimus 0.25,0.5, 1, 2, bmg
S AFA] LO4AAO6 Mycophenolate mofetil 250, 500 mg
Mycophenolate sodium 180, 360 mg
LO4AX01 Azathioprine 50 mg
LO4AX  Mizoribin 25 mg
AEH RO = HO2AB06 Prednisolone 5mg
HO2AB04 Methylprednisolone 4mg
HO2AB13 Deflazacort 6mg
mTOR & A A LO1XE10 Everolimus 0.25, 0.5, 0.75, 1mg
LO4AA10 Sirolimus 1, 2mg
2.5.1 HIAAQY T2EZF
o)Al FElAte] RS tacrolimuset AHRO|EE  ¥EEHeE
o] — X mycophenolic aicd7HA] X33t A5 QWS Wttt o] &

*7] tacrolimus® £ AMFoHe A9 0.06 mg/kg/day,
olzeH e 4% 0.1 mg/kg/day® Al&tetqlon, o]2] & A GH-E
stFo] 29 12717 Ao ® od 1049 % 104 FE

23



Fol8gdtt. Tacrolimus® €52 dAdox AHE HAYTEE
Ziwko g7 FHEelown, o4 2 7|Fte] W& tacrolimus® FHi

HALTsEs ot [ 2-3]3 Zh

mm

gt

[¥ 2-3] 4779 tacrolimus® HA L EX ¥

7\17¢ Tacrolimus #A F%
°o|F 8K MNE8H
o] % 23 13~17 ng/mL 8~13 ng/mL
o]l & 2% ~ 371¢ 8~13 ng/mL 7~10 ng/mL
o0]a & 37/1€¥ ~67/1¥ 5~10 ng/mL 5~7 ng/mL
o]4 & g7]¥ o]x 5 ng/mL 5 ng/mL

Methylprednisolone< <<% A] A& (reperfusion) %o 500
mge AW Fosiela, A FEste] oA F 7d FHel AT
prednisolone® WAttt olFo&m HAFom ZEEto] o]A 7
6/l EAd= TS T3 Mycophenolic acide 385 (white
blood cell, WBC)7} > 3,500 /mm?® T+ 2,500~3,500 /mm’Yd 7l
Z+7} mycophenolate mofetil24 250 mg £+ 500 mgs 1¥9 23]
£33 ™, mycophenolate sodium®. 2+ 180 mg ¥+ 360 mg=
1Y 23] Foak3it.

71} tacrolimus®} 43t Az ztgo] Sty dHA e A=
Fofol HX| kAT, Aoy HHo® AN fAFol|A fluconazoles

ARS8 5 Skl

rr

24 A 21l &



2.5.2 Tacrolimus 8F¥% &34

Tacrolimus® do5E+ dTEE—AIZF XA (area under the

o

blood concentration—time curve)¥ A@WAHo]l it LdHA
] A ¥ 555 (trough concentration, Co) & R3St ds5E SHS
e &S AT tacrolimusE FOoFsH EAE HAskr] A7EA wid

ol 94, & Fof 1AIZE Aol AFskslon, Ha fol= o Wi

Alubeh o}Hek 2o A FAS  AFHsAth. Tacrolimus %

rlr

) A2 §AHAEAH (micro particle enzyme immunoassay) @}
dAFZvtETHE / AFRAH (liquid chromatograph / mass
spectrometry) & ©|&3Fo] A& o, ojw] IMx analyzer®t
tacrolimus II agent (Abbott Laboratories Diagnostic Division, Abbott
Park, IL) &¥]& AF&-sitt

Tacrolimus 5% AEv 444 H (steady state)d -Frt
ksl obiel #EL TZiEel  web AlQEATE AN HE
tacrolimus®] 5H}¢] W72 A ol skSltt.

ke

(D) 1.5 ng/mL X2t} ZAY, 30 ng/mLEY & A-$
(2) A3t 711715 A3 (hepatic impairment) HEE  £AoL
3288 (cholestasis)©] A= A%

(3)  AFwg AnE S 18P AHRE Aust A

[e)
o
(4) a2 £2S mE Bastx a2 (skip dose)
a=h

(5) oz 25 A5 2d 3

ofo
—
o
!
—
B~
>
o)
o
i
12
o2
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2.6 AAF AR

ANAT Aus 492 ANY 9 24

O

ry

T3 g2 ABO @987 AdET (complete blood count) 24 WBC2}
3 2= 211 (hemoglobin, Hb), hematocrit(HCT), &A% (platelet,
PLT), A3 =7 (absolute neutriophil count, ANC) 2} # 3l 2 2 A]
sodium (Na), potassium (K), calcium (Ca), phosphorus (P) &
TAHBAT. 7715l e HALZ A alanine aminotransferase (ALT),
aspartate aminotransferase (AST), alkaline phosphatase (ALP) %
total bilirubin(T.bi) AEE FHsIANL, Al7]sel ths HAFZA
gZ2 2~F 2 (blood urea nitrogen, BUN), d& Fd#olEld (serum
creatinine, Scr), F74 AF7-Ao]¥& (estimated glomerular filtration
rate, eGFR) AXE Sttt Add+ HArer A4, 1H7]e ¥
Ws AFZES FAAAVIE T oA 5 1d oldes 7Y, 144,
1h4E, 3704, 6704, 1270 A3l A8k, olFel+= wid A=
TR s o2 Ay F BE A FelA] vlo]E A FAH HALEFE]
By 2y CY 99 g9 8 @A, HIV, CMV, EBV &9
Y FTE A5 L7 A} (coagulation test) AIAE
T8k oA A A ko] thgh AL, o] 5 T]A A
A e AR HESe] A T Hrhskr] fs A SRV |
AlEE GAHEAFMRI == CT) 23 A5x FHsigleon, Mz

Rt ko] WAS Frkslr] fle AXE AAF A AR st

26 «}ﬁ-: -'"i' 1_l| e
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3 HIUMHT %W BIpy
3.1 B/ 1 A7 (109) BEE
3.1.1 ztol4 &zt A7) AEE £4 T &7
FoAztsl FE|Rke] CYP3AS A3 wE xdFox 3 5sto]

U [ 2419 o] Al o2 R/t

[ 2-4] 7to]d Foixk A F3A} CYP3AS G4 e &+ 57

Group Recipient Donor
Expresser (homozygous) CYP3A5 *1 allele CYP3A5 *1 allele
Mixed (heterozygous) CYP3AS5 =1 allele CYP3A5 +3/+3
CYP3A5 %3/%3 CYP3AS5 *1 allele
Non—expresser (homozygous) CYP3AS5 #3/+3 CYP3A5 #3/*3

5o AT WA AL AolF BAstelq 2 fAFel w@E

(24X 98 = (Hazard ratio, HR) At& W]

W AA A 713 W o] Akl wet wrdE Hx w9
53 (Cox regression analysis with time—varying statin therapy) &
2

Alste] Bl Q¥ E W 959 A7 AE

27 d 2-TH



[ra ST AEA]

Number of new cases for a 10—year
Cl (%) =

Number of total population at risk

D= Number of new cases for a 10—year

(events/1000 person—year) Person—time when at risk for incidence

yEgol JFe vA ol Ak wwede wAEs 99

_>|i
ko
o
o
i
=
e
B
b
)
ol
2
_>‘i
ko
r o
rlo
r2
ol

Tzt Qe i 53
A, oA =AY, A (CYP3A5, ABCBI) 5o i, ZF&A
Q9% 2+ MELD score, Child—Pugh class, prothrombin time, INR

level, neutrophil/lymphocyte ratio(NLR), F+33& (CYP3A5, ABCBI),

tacrolimus JEF% 52 LA E"

S v Y8 29 (Cox‘s proportional hazard model) 2 ©]-&3}¢]
FoyAkel  FERFe] CYP3AS FAFH oA F AT SREE
A1 (hazard ratio®} 95% AlZ]F2F AbE)epditt. WA w=EWg9)
Aywrtor 49 Eyer Fvlw A Ao A S (crude
hazard ratio) & AFEsta, A, A9, o= AH8d, A3y 2 A3 S

2]

9% ¥ oy ®A mge Esel HE o4 ¥ A

fx

o



[ 2-5] AELC 9% vE F Y& @2
Recipient Donor
Age Age
Gender Gender
ABO blood type ABO blood type
Genotypes Genotypes

* CYP3A5 A6986G

* ABCBI C1236T

« ABCBI G2677A/T

* ABCBI C3435T
Graft/body weight ratio
Primary disease

« Hepatitis B

« Hepatitis C

» Alcoholic liver disease

« Autoimmune hepatitis

* Others
MELD score
Child—Pugh scale
Prothrombin time
INR level
Acute cellular rejection

Dose normalized ratio (Cyougn/Dose)
* At post—operative days (POD) 7

« At POD 14

« At POD 30 (1 month)

+ At POD 60 (2 months)
« At POD 90 (3 months)
« At POD 180 (6 months)
« At POD 365 (1 year)

* CYP3A5 A6986G

« ABCBI1 C1236T

« ABCBI G2677A/T

« ABCBI1 C3435T
Graft weight

INR, international normalized ratio; MELD, model for end—stage liver

disease; POD, post—operative days
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3.2 F/MAE 20 A B FHAY CYP345 FAF wE

Tacrolimus £ZFHA F& 24

3.2.1 ¥9& 2 FAe AP wE Tacrolimus & 4
Folat/Faate] fA e wet iR Al w3 10d FA R

717 %<k tacrolimus? FE9  AolE  EAEIQTE EA 3

FARCR {3 Aoz y= A7l el AAFAAE B

Folahl atol7h U 22 Fohulglt,

3.2.2 Z9A2 A WE tacrolimus EE9 xfo] £A

FoAel CYP3AS A& welk F F(CYP3AS *1 alleled}

o

CYP3A5 #*3/#3)°.2 o] FAAZA7|ZF F<F HA  tacrolimus

blet.

FURA FEE WA

off
38

3.2.3 FIAY FAF| WE tacrolimus EEY o] 4

TRk CYP3AS AP mEAdE F O FOE o
FAARAZ7| 7 < it tacrolimus® £HRA -2 BA59 T

[ 2-7] 3to]d) Fojx} & F3A9] CYP3AS genotypedl] wWE F

rf

Subtype Genotype
Recipient CYP3A5 Expresser AA, AG, GA
Non—expresser GG
Donor CYP3A5 Expresser AA, AG, GA
Non—expresser GG




1 A wEt

Al

kL,
=
=

<]

A

pra o =

= o

weh A
Fisher’s exact test, Mann—Whitney %+ t—test

2
AT Az Y

1

A 52 FA

Mann—Whiteny

B

—test,

student

=
L.

i
o

o
J_ﬂo

bt

[<]

A1

e}

=

Z 132 SPSS ver 23

Ava

boleh B

°

o=

al

A

A
=

0
4
B
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i
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%o
el

zel
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ze)

ﬁo

%o
TH

n
A4

TAA

xr
TH

TH

i3

Welch

xr
T

T+

Pearson

Zhol Al

Fisher
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A& Kaplan—Meier analysisE AFEsFSG T ARgo o &l
Aol [® 2-5]9 AAE wF QAE T flolA FAHCR Fost
] 9814, Log—rank testE A|&&ta, P-—
A WFE AFsdn. AEE AR oR fost

Hrs BAst Fox/Fsa 49 Lol we 44

< T A=
A8 (stepwise selection) ol @&} P-value

il

TE  EQlsta
0.05% 7|F22 F249]
multiple Cox regression modelS =3t}

P—value <0.055 EA A o7 {23 HyzE HAAsyTt.

>
ofl

2
N

Va3 A CYP3AS 383l we tacrolimus

T B4

= Kruskal—Wallis AA<

AL B U

3] B35 o, AFFEAS Mann—Whitney Utest® A3 8}% o).
T3 TR CYP3AS FRPI FEAe] CYP3AS #A
59 Zol= Mann—Whitney U

B3
we}l tacrolimus £HFH Y

test® Abgstol A EAjshgict.

=
32



A7 AT 2

A1 gol4 B9 QTR =4

25E 2006 8d7HA Madistag el A
ol A& Wk 3 F A 9 ASTFEel wet F 5789 $hAt
thatol FA RS AFsglth. Foiakel At CYP3AS FAE el
e 7 5 A¥, expresser?l FolAoAIA 7]FHS expresser
T3 A= 109, non—expresser! FoJxfo A 7]EHEE non—
expresser A= 269, 18]3 expresser HIAFAA 7| EHES
non—expresser 8 A¢} non—expresser HoJAFAIA 7] E=HFS

expresser 3l A= ZH2F 8@ ¥ 139o|uY; [% 3 —1].

[ 3-1] TR/ A CYP3A5 #4384 & F

Donor
*1 /%1 *1/%3 *3/%3 Total (%)
Recipient *] /%1 1 (1.8) 1 (1.8) 2 (3.6) 4 (7.2)
*1/%3 1 (1.8) 7 (12.3) 11(19.2) 19 (33.3)
*3/%3 0 9 (15.6) 25 (43.9) 34 (59.5)

Total (%) 2 (3.6) 17 (29.7) 38 (66.7) 57 (100)

B
ofN
rx
o,
i
o

7780 FoARtel FE|Ake] AteA 54 W ABCBI
A= oS [ 3-2]19 #o)

Jo
2
oft
o
M
1%
g

rlr
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E 3-2] A% & 159 A7IH R

Characteristics ReDe ReDx / RnDE RxDN P-value
Number of patients 10 22 25
Donor
Male, n (%)* 8 (80) 15 (68.2) 17 (68) 0.860
Age (yr)* 28.8 + 8.6 32.6 £+ 9.7 28.6 £ 8.8 0.307
(17 - 44) (17 -52) (18 =50)
Body weight (kg)” 60.3 £ 12.6 65.3 * 10.7 69.0 £ 13.7 0.176
(46.1 - 89.9) (50.9 - 87.1) (50.5-97.8)
ABCEBI1 genotype
1236 CC 1 (10) 3(13.6) 4 (16) 0.450
1236 CT 7 (70) 8 (36.4) 13 (562)
1236 TT 2 (20) 11 (50) 8 (32)
2677 GG 0 6 (27.3) 5 (20) 0.104
2677 GT/GA/AT 8 (80) 8 (36.4) 16 (64)
2677 TT/AA 2 (20) 8 (36.4) 4 (16)
3435 CC 3 (30) 8 (36.4) 8 (32) 0.185
3435 CT 6 (60) 7 (31.8) 15 (60)
3435 TT 1 (10) 7 (31.8) 2 (8)
Recipient
Male, n (%)* 8 (80) 18 (81.8) 19 (76) 0.911
Age (yr)” 494 £ 6.7 44.6 £ 9.7 526 £ 7.2 0.005
(38 = 57) (19-62) (35 -65)
Body weight (kg) * 63.4 £ 10.1 67.7 £ 10.2 675 £ 9.5 0.471
(50.2 - 80.3) (46.7 - 86.3) (49.3 - 86)
BMI” 225 T 2.1 215 £ 2.6 21.6 £ 2.0 0.456
(19.4 - 25.8) (17.5-27.7) (18.1 - 25.6)
Primary disease®
HCC 8 (80) 10 (45.5) 14 (56) 0.189
Hepatitis B 8 (80) 14 (63.6) 20 (80) 0.393
Hepatitis B + HCC 8 (80) 9 (40.9) 10 (40)
Hepatitis C 0 1 (4.5) 3(12) 0.511
Alcohol liver disease 1(10) 209.1 2 (8) 1.000
Autoimmune hepatitis 1(10) 3 (13.6) 0 0.165
Others 0 2 (9.1 0 0.311
Comorbid diseases®
Hypertension 2 (20) 2 (9.1) 3(12) 0.756
Diabetes mellitus 1 (10) 4 (18.2) 5 (20) 0.904
MELD score® 277 £ 7.5 26.8 £ 6.7 276 £ 6 0.890
(19 - 40) (15 - 40) (18 - 40)




Characteristics ReDE ReDx / RnDE P-value
Recipient
Child—Pugh”
A (5—6 points) (%) 1 (10) 0.665
B (7—9 points) (%) 4 (40) 0.253
C (10—15 points) (%) 5 (50) 0.553
Donor type”
Living—related 9 (90) 0.204
Living—unrelated 1(10)
GRWR (%)* 13 £ 0. 0.268
(0.8-1.4)
Laboratory”
Hematocrit (%) 30.1 £ 4.6 0.204
(25.4 -40.9) (22.6 - 44.4) (25.1-41.2)
Albumin (mg/dL) 3.4 £ 05 0.801
(2.8 -4.6)
T.Bil (mg/dL) 12.0 £ 12.9 0.608
(1.8 -36.7) (31.7-29.1)
AST (IU/L) 1255 * 97.3 175.8 £ 240.1 97.3 £ 92.2 0.331
(58 - 320)
ALT (IU/L) 137.5 £ 228.66 253.4 £ 521.66 127.2 £ 198.4 0.464
(36 - 786)
Scr (mg/dL) 1.4 £ 0.7 0.822
(0.6 -3.4)
GFR (ml/min/1.73 m? 70.1 £ 33.9 0.616
(20.3-118.9) (11.9 -115.5) (11.9 - 146.1)
ABCEI1 genotype
1236 CC 4 (40) 0.202
1236 CT 5 (50)
1236 TT 1 (10)
2677 GG 1 (10) 0.561
2677 GT/GA/AT 7 (70)
2677 TT/AA 2 (20)
3435 CC 7 (70) 0.078
3435 CT 2 (20)
3435 TT 1 (10)

BMI, body mass index; GRWR, graft weight to weight ratio; HCC, hepatocellular carcinoma
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Tk @Adol R @459, 78.9%), °lA Al H
49.2M (A 874D Ak Al 2 FIlAFE] dolE AlLE vwA|
ool distel AFCE FF Aozt gl AT AAYE
& o], Mann—Whitney A}E AALS E3lo] el Ay A

=
e yol7h FAA R fostA vE S AT [% 3 -3]

[¥ 3 —3] Mann—Whitney £4& E3F A2 A3 zpo] AEEA

Group P—-value
REDE, Vs REDN/RNDE 0.003
ReDEg, vs RnDy 0.004
ReDn/RaDr vs RyDy <0.001
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Hat AE717> ReDe, ReDyv/RaDg, RaDytellA Z42F 2,644,
3,584 83 3,395¢E ReDewolA 7FE #a oE F+ 9
AE712E fFAFsEI T

zb o TelAel 10d 4 AP ES ReDeweld 50%,
ReDn/RaDeell Al 4.5%, 18]31 RaDy oA 8% & ReDeellA o &
AFgS Hlon FAHSE fost Aozt vk mEIE Foiatst

s el FAge  wmeEb  AEEs Fdd Egs ),

expresserwol A28l  AEEO] non—expresservHt AEEO] O
shokty [3 3-5]. Alte]l wmE APGES Hluwstr] fEiA, AR

HFA 4 (incidence rate) & B3] BSOS A$ol%, ReDpw# ReDy,
RxDg, RvDyioll A 71.4/1,000 person—year, 4.6/1,000 person—year

83 8.7/1,000 person—year® AtEE o] RiDpwol WAEo] ¢

Fe AL #A T 5 AT [E 341,

(£ 3-4] #AFe] HE *73 LYES

REDE REDN / RNDE RNDN P—value

Cumulative incidence 5 (50.0) 1 (4.5) 2 (8) 0.001
for 10 years (n, (%))
Incidence rate 71.4 4.6 8.7

(/1,000 person year)

F-43g o E AEES I RS W, Agto] EESFE
AEEL Ax A5 3L, expresserdolAe  AEES] non—
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[£ 3-5] Al @& #3438 2 73 LAE

1 year 3 year 5 year 10 year

Group ReDe 0 1 (10) 3 (30) 5 (50)
ReDn/RxDe 0 0 0 1 (4.5)
RxDx 1 (4) 2 (8) 2 (8) 2 (8)

Recipient Expresser 0 1 (4.3) 3(13) 6 (26)
Non—expresser 1(2.9 2 (5.8) 2 (5.8) 2 (5.8)

Donor Expresser 0 1(5.3) 3(15.8) 5 (26.3)

Non—expresser 1 (2.6) 2 (5.2) 2 (5.2) 3 (7.8)

[ 3-6] Ttold F AFg&RLS] FA A AP £4

Group Sex Age Primary disease MELD Cause of death
ReDe M 52 HBV—-LC/HCC 40 HCC recurrence
F 57 Chronic HBV 40 Liver cancer
M 54 HBV-LC/HCC 25 HCC recurrence
M 56 HBV/HCC 27 HCC recurrence
M 54 HBV-LC/HCC 25 Traffic accident
ReDx M 46 ALD-LC 28 Liver cirrhosis
RxDe F 60 HBV-LC/HCC 20 HCC recurrence
M 46 HBV-LC/HCC 23 HCC recurrence

ALD: Alcoholic liver disease, ARD: Acute respiratory disease
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1 A9 ABCBI C1236T
o] Fo3t JFS v A Fow Yelgy [% 3-T7]. CYP3AS
TG mE TS EFSkE 7ol 9Fo] expresser &oIARS}
non—expresser &%Z}, 18]3 expresser T8 A2} non—expresser
T AzEe] Abdel] dist SFEAS APERS W Foizkel SRt
B st ¥ mAA Eepdvk(Frea HR: 0.29, 95% CI: 0.07-
1.19; &l # HR: 0.21, 95% CI: 0.04-1.06). wed<Eo] tf3dt v g
APEE BHASHA & 438 vl#E 998 % (crude HR) & ReDeol
H] 314 ReDy/RaDe 2 RyDyold 2+2F 0.08(95% CI: 0.01-0.64) 2}
0.14(95% CI: 0.03-0.71D)°]om, EAAc=E Fosdtt(44 P
=0.018). A2 FAdoA 3k 2ozt AUR™ FaAFe] o]} o]
el FEFE WA= AR AW ABCBI C1236T 43, 18t

Ak T dFo] SAHCE FoshA kst
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[£ 3-7] BEE ¥

Log—rank Log—rank
Variables P-value Variables P—value

Donor gender (Female) 0.741 MELD score 0.661
Donor age (yr) 0.550 10.0-19.9

<30 20.0-29.9

30-39 230.0

40-49 Donor type 0.731

=50 Group by CYP3Ab5 0.001
Recipient gender (Female) 0.728 ReDr
Recipient age (yr) 0.377 ReDn/RyDg

<30 RxDn

30-39 Donor CYP3AS 0.066

40-49 6986 AA/AF

=50 6986 GG
Primary disease 0.203 Recipient CYP3AS 0.038

Hepatitis B + HCC 6986 AA/AG

Hepatitis B 6986 GG

Hepatitis C Donor ABCB1

Alcoholic liver disease C1236T 0.465

Autoimmune disease G2677A/T 0.305

Others C3435T 0.685
Acute cellular rejection Recipient ABCB1

<1 year 0.850 C1236T 0.012

<5 year 0.529 G2677A/T 0.167

<10 year 0.629 C3435T 0.239
Past—medical history

HTN 0.014

DM 0.174
Child—Pugh class 0.970

A (5-6 points)

B (7-9 points)

C (10-15 points)

.
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3.2. o B4 9 Cox regression model =&

oot s A4S dde® dX (forward) AR OR v

Aoz Yebgoy wekQls RASAE CYP3AS A3 wah =

[£ 3-8] Z@QQE B dHPF/OHF F4S T APE
Univariate Multivariate
HR 95% CI HR 95% CI
Group ReDe (reference) (reference)
ReDn/RyDe 0.08  0.01 — 0.64 0.09 0.01 - 0.93
RxDn 0.14 0.03 -0.71 0.11 0.01 - 0.87
Recipient 1236 CC (reference) (reference)

ABCBI1 1236 CT 0.17 0.02-0.69 0.33 0.05-2.44

1236 TT 0.22 0.04-1.20 1.34 0.15-11.94
Recipient Age 1.07 0.98-1.18 1.08 0.95-1.23
Recipient PMH HTN 5.07 1.20-21.37 4.38 0.82 —23.32

HFAow =Y Edo up=Zw RpDgol| H]3] RegDn/RaDei3
RyDaitd BAHE A 35 = 242 91%9 89%= #HA3sHs o,

B sAACRE Fosdth (P =0.043 B 0.036).
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A 34 5A3 WE Tacrolimus®] £FEA 55 B4

1. F9A/FIAY TP UE §FEY HAETTE vl
3 AA A 579 Aol tacrolimusE
AbEElt. 1 = 299 3ake= AR 71EESE  cyclosporines
Abgs e, e o4 F7]el cyclosporine®  AHE-8HTHIL
tacrolimus® WAL, hE 82 tacrolimusE AFE-Strirt o] 4
T 1,5009 Al Aol cyclosporinel.® WA TE T3 39 dxl=
284 tacrolimus¢! Prograf®o]t} Tacrobell®2 Alg3tr7 8%

FAS HAo 7 My A A Advagraf®@ o ® W7 se] AFE-3FI T
Tacrolimus® HADZFEEE o2 § 7|gtel] meh A7l
gl ARzt =Zx He A7 e,
HAL T S 71 Aol7E stk 28y 3R/ F8Ae] CYP3AS

2438 F3to] wE tacrolimus %9 zto] 4 Ax 109 FAH A=

ki
g

i

&

713k &<kl Al ol A tacrolimus 2] |3 HAw
555 (Co/dose/weight) &= ZEAAOZE F23t ZpolE& HYT
FARE  EE J1EE RubvwelAd P B SRR
HAALFTEEE B3lor, ReDewd &FEAY HALFTEmcl Hls
2~39 4%, ReDyv/RaDewe §FEA HAIFsol wvlsf 1~2H)

e =k (1" 3 -2].

43 A =TH @



600

# .
' . g:g'gf B Expressed
500 - .
- # # p <0.001 I Mixed
o
' Non-expressed
= 400
E ¥ * *k
3 # # #
% 300 ‘{ # A Kk # #
Q ok
; . [ R X
=
g 200 ‘{ # [
©
2 I
E N i i i i i i i i i
o i il bl il ] [
TAC_7 days TAC_14 TAC_1 TAC_ 2 TAC_3 TAC 6 TAC_1 year TAC_2 year TAC_3 year TAC_4 year TAC_5 year TAC_6 year TAC_7 year TAC_8 year TAC_O year TAC_10
days month month month month year
POD | 7days l4days | 1month | 2months | 3months | 6months |  lyear 2year 3year 4year Syear Gyear Tyear 8year 9year 10year
ReD 8578+ 7808+ 6331+ 66.74+ 5038+ 6358+ 6149+ 6451+ 8220+ 975+ | 10621+ | 6625* 8384+ 7536+ | 10027+ | 788+
£F 216 2837 1857 5600 250 1481 1949 277 2537 871 13560 1382 2309 1259 3242 22
ReDn/ | 13094+ | 15431+ A0+ 11348+ | 10744+ | 10687+ | 12890+ | 14972+ | 15754+ | 13262+ | 12950+ | 12381+ | 11187+ | 12890+ | 12503+ | 15628+
RnDe 5049 13836 3H52 6998 241 3175 6209 659% 6571 6668 4837 5021 4805 4753 7342 6165
RuD 19620+ | 28539+ | 21812+ | 13690+ | 13453+ | 19224+ | 19389+ | 20922+ | 20009+ | 17635+ | 17936+ | 19110+ | 16792+ | 19663+ | 20752+ | 20819+
NN 10624 18961 316.75 8728 5019 14066 7831 9595 7346 7706 7034 7785 617 277 13132 13842
P <0001 <0001 <0001 0001 <0001 <0001 <0001 <0001 <0001 0003 0002 <0001 0003 <0001 0015 0005

[2"¥ 3-2] 289 WE tacrolimus? €£FHA HAAIZEL v
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ReDn/RaDed 9] AF o] & 9dA 5% (P =0.336)5 A3t L} A
F24 #ATFEYE FAACE {23 2ol7F %lal, ReDn/RaDe 3

[e)
o
0.118)% Age vwx 717re] folat Aol7h ATk iAoz,
RiDsT 7 RDNEE Blaal wore w, A4 109 #4 #2775

ol xpol7k Atk [ 3 -9].

[ 3-9] CYP3A5°] W& tacrolimus® £FEH FE AIFEA
ReDe vs ReDv/RnDe ReDg vs RvDn - ReDn/RoNE vs RyDy

TAC_7 days 0.035 <0.001 0.016
TAC_14 days 0.002 <0.001 0.001
TAC_1 month 0.003 <0.001 0.004
TAC_2 month 0.003 0.001 0.153
TAC_3 month <0.001 <0.001 0.103
TAC_6 month <0.001 <0.001 <0.001
TAC_1 year <0.001 <0.001 0.004
TAC_2 year <0.001 <0.001 0.064
TAC_3 year <0.001 <0.001 0.032
TAC_4 year 0.023 0.006 0.013
TAC_5 year 0.023 0.008 0.007
TAC_6 year <0.001 <0.001 <0.001
TAC_7 year 0.042 0.002 0.018
TAC_8 year 0.002 <0.001 0.002
TAC_9 year 0.336 0.024 0.016
TAC_10 year 0.009 0.002 0.118
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2. FAA/FHAL REF HE EJFEF AAEITFE v

2.1. 39 F3Y BE EFRAY AAIFTEE v

ToiAte] CYP3AS FA¥E& u8d TP wE tacrolimus
FEO] Aol A A, o)A & xV|HH 10d FAHE A 7z Eet
expresserw (x1/#13}  *1/+#3) Kt} non—expressera (x3/#3)A4 ¢
=2 g9RA HAIEFFE(Co/dose/weight) S HPow, o] =

1445H 6d7MA= F 3 FAFCZE {93t zolE R [%

w

—10].

[ 3-10] ¥R CYP3AS BE@H WE §3FRY 55

POD *1/+1 and *1/*3 *3/%3 P—value
7 days 126.29 = 66.84 167.19 £ 98.45 0.126
14 days 149.65 £ 164.66 229.55 £ 173.43 0.002
1 month 107.15 £ 106.93 182.86 £ 267.57 0.018
2 months 88.16 £ 54.58 127.92 £ 85.95 0.024
3 months 92.91 £ 60.94 124.48 £ 49.61 0.006
6 months 81.66 £ 32.28 163.03 £ 121.81 <0.001
1 year 91.40 £ 53.68 171.86 £ 78.46 <0.001
2 year 114.57 £ 69.81 184.42 £ 92.25 0.019
3 year 125.26 £ 54.60 185.15 £ 77.11 0.007
4 year 118.47 £ 75.07 159.67 £ 76.70 0.017
5 year 117.78 £ 91.61 160.67 £ 69.52 0.022
6 year 96.77 £ 33.88 165.94 £ 79.13 0.001
7 year 111.22 £ 37.73 141.97 £ 75.03 0.130
8 year 128.33 £ 55.41 162.01 £ 75.17 0.167
9 year 130.78 £43.43 167.90 £ 124.17 0.232
10 year 143.60 £ 68.52 180.84 = 119.33 0.305
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2.2. A FHF g EFRY HAEFFE v
FE| 2] CYP3AS 43S 13
2R HAIFTE5E(Co/dose/weight) 4 Az}, Fogxte] Ao}

7R 2 AA A )13 10d E<kel] expressery® (x1/x1 2

b

#H3o] wWE tacrolimus

x1/«3) BTt} non—expresserit (x3/%3) ol A = =2 g%HF
HADFTEEE

HAEZ=5E 10d A7 % £

iz
x2
=
e
o
Hd

o7+ tacrolimus® £HR A

k)

o % Foskltt [ 3-11].

[ 3-11] 3RS CYP3AS A WE LA &

POD AA, AG, GA GG P-value
7 days 100.17 £ 41.40 191.59 £ 97.47 <0.001
14 days 102.99 £ 42.82 27417 £ 194.79 <0.001
1 month 75.73 £ 25.01 201.64 £ 280.46 <0.001
2 months 92.66 £ 75.65 130.81 £ 78.59 0.002
3 months 85.25 = 42.45 133.38 £ 54.81 <0.001
6 months 88.04 £ 33.24 170.92 £ 128.71 <0.001
1 year 100.89 £ 59.65 175.00 £ 79.45 <0.001
2 year 111.58 £ 67.00 203.25 £ 93.80 <0.001
3 year 126.09 £ 71.62 190.24 = 67.88 <0.001
4 year 116.60 £ 74.10 164.65 £ 75.53 0.006
5 year 121.98 £ 90.13 165.17 £ 65.38 0.004
6 year 102.74 £ 58.27 171.78 £ 73.02 <0.001
7 year 95.87 £ 46.48 156.19 £ 68.53 0.001
8 year 97.84 = 35.01 186.20 £ 66.71 <0.001
9 year 106.06 = 74.07 189.77 £ 113.57 0.005
10 year 118.19 £ 58.13 200.77 £ 118.20 0.001
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A 47 =0 U

B ATE Sl HxE oA Folx 9 FERte] AP el ot
F71(10d) AEES BT AF2A, 7180l CYP3A5 A8 e
o2l & AETEo] wWIERE ofyEt AU|HOoRLE HEv= S
At olg gt AT Eo] TE olf F Uz Tkl FEAte
A8l wel tacrolimus®] thAlZE el JHQIZE okE w=E o Afol7t
sk 21 FAT U

oAF1He A ol A 109 AEES 84.2%=,
KONOSE] FARtg oA waxst =y gto]2 3k F A (ko)A
2] Z71(11d) AEEA 73%° KTk Egon, Ul e 71Tl
H
u}
715HhE expresser TEAES] AFEE(B0O%) O] T 3 Hlasko]
7P e eyt 29y wolxtel FEAke fAde o

ZF7F X oA expresser H9A2} non—expresser &9 ARZF T

B 10W AEE(83.7%) 77 FAFE AAIT. CYP3A5 AR

Ius Y7o AEES B3PS u, expresser & Aol

N K

ru

rir
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N
b

expresser T8|A8} non—expresser A AES] {93 A}
Ad Az wFolE o, Foztel FEAe] NEA FAE
TR = FHH
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84.3% =
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A7 A
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AE 17% vs ¥ AT 16%).* Pruthi J
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1dA el 5%,
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1

3ol 11%% vrept o]

2ro] 4

ATl A 7078 9]

Eis

9

sl

Holt}h, Vivarelli M

=
=

steroid

o]
=

cyclosporine®  azathioprine

Aoz

W}, azathioprine©|t}

o

o

cyclosporine =%

cyclosporine®l] 2]
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T
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ol
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AT AR
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Cyclosporine®} &2 ZHAIF77¢ A
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4vgo] RgDpwr o=,
el AEE QIsk AFEEO] ReDevold FostAl =gk, o]t
SA=olA  tacrolimus®] HAIFTEEES Wl Aier= Fod
ztol7b e ol sk RUHHES Sl oA F 7|3te] wet
233 AAYTEE Sdetes s £AFV] wEoE Bl
a8y AAEF =7 AT ste R SR8 HAIdT Rl
szl sk &% 3 fFYE Aolrb AT =, CYP3A4S
expresser »9Z9} expresser FE| Aol A= tacrolimus® A}
w=7] wlEe] 12A1F Ao HxIE o =EEr] feiA we
f2Fo] o %" WhH  non—expresser &9%x 9 non—expresser
Fa A E E4 A §HORE EX JAYFTFL ZEEsTh
olg{gt tacrolimus® x=EFS H7ME F e ARV EFRA
HAdST o, 8HEY HALT LI HeFE o= w=E|
Ead ouEh® 0 F F4 SAY diAbr wEo R s A9

Aol FIkekA HH AdAor w2 879 tacrolimus’t EQ35H

f

O% Qsfle] @ ¢k tacrolimusel] o] = Aojr) 12 o7 98
Tl E o)A § 7UAFEH 10847k ReDewt 2 RauDe/ReDy 2
ol el fFoshA B SR AANLTEEE B, CYPIAS
GA 30| tacrolimus® o] 9SS w| X1, tacrolimuse Qo]

o SERS LS



¥ & ReDeoll A tacrolimus®] =Fo] Az oz Apdo|7tx] JaFS
T Ao® FAE F Ut

Tacrolimus® 2 78] CYP3A48} CYP3A5% tAbsw >0 &
CYP3A s91&8nE 1F CYP &49 30% o< AASE=R, do4l
G20 gow nusgds W AW CYP3A &is HelA 7 wrh
uepA 7E FoRte] CYP3AS A&l wel A s Fe=
et do 2

AT T2 tacrolimus® =2 w®lwd Ay o]y F

!

o Aker 4= Q1o o] tacrolimus® = 2o

271k oyt AU o Foate] CYP3AS ¥l uwel

TIFERAY HAALTEEIE 7T 2olE BT d2elX ¥ HE Kato

olr
1o
2
-

o5& expresseri (A 3|2 & F 3y o] *1

H
gy J4s 7= B9 o]d £ 3yt tacrolimus® SFHA

HAAHF 5= non—expresseri (FoIAel  FEA BEF #3/+3
FAEE 7= Dl wblE SAFCE Wdesd, ol Foixke

do
[
oflt
o
*
—
~
*
it

2 #1/x3%0 SAEelM BHFERAY HAALTEETL

th

aeu, o4 AFelt o] Yol s HEHA 2® 4
A

AL, Zrelld  thAbE = k= ¢fol olv] &R AYAEE 7*

hrHo R ol oo ol HpHIE, ko] CYP345 A
g o 2= tacrolimus? *»EFS EF AWE F= du. 59
tacrolimus= A A3 (lipophilicity) o] oF  Hlw2] 2%
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A Qlo] tacrolimus® Y=} A= FE|AS] CYP3AS &4 A
met s Stk 2 AFeARE FoIxET ofyer SRk
CYP3A5 380l wel 3R AAITFE7F o]2] & A 7|7k A

Fogk zfol7} QlSltt. ol= 7IEel FudlA 38 Ji E 59 Aot
AdAsh+= A=z, FHAR7IF FF ReDevolA  tacrolimus?
SRy HAYTEE7F e FA438 ol nls] 7P weked

ReDn/RaDetoll A& ReDewtell Hl8l ok =9k31, RuDnwellA & 71
ST oleld ATARER vRelR W oA ol
kel CYP3AS B33 A &% W A8 CYP3AS 54 /0]

R tacrolimus® rmZFof #olsts Aow A4 4 9o

3, tacrolimus® =¥ #AAHE T UE X ITE kRO
Aoty Tacrolimusy A2 Fold & dxFo=m A%

FIAEE AA HEHOR Fo7tA Hidl, olw 20 I AE
U ¥l p—gp’l tacrolimusE AX BoZ HE (efflux) A1A AXE U
tacrolimus® TEE TAAIZIth P—gp7t #d e shato = &9
ANGF A o] TketRE dF w7t oA ek SR
AR FsE7t #F2eA  HAd. ABCBIS p-gpEs AW 3EE
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Abstract
A Study of Long—term Survival in
Liver Transplant Donors and

Recipients Associated with
CYP3A5 Genotype

YongHwan Kim
College of Pharmacy, Clinical Pharmacy

The Graduate School

Seoul National University

Liver transplantation (LT) is the ultimate option for the patients
suffering from end—stage hepatic failure. LT is divided into two types,
which are cadaveric and living donor transplantation and the number
of LT has been increased every year. The immunosuppressants were
initiated to prevent a rejection. Among them, tacrolimus was used
more often than cyclosporine. Tacrolimus was metabolized by
several genotypes such as CYP5A4, CYP3A5 and ABCEI. The 10
year overall survival of LT patients were more than 80% in Korea
and the overall survival was different by CYP3A5 genotype according

to the study conducted by Kato H et al.
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There were several studies to investigate the survival according
to CYP3A5 but there was no study to examine the long—term survival
as well as to identify the risk factors, which could influence the long—
term survival in LT patients. Therefore, this study was aimed to
investigate the long—term survival in LT patients based on the
CYP3A5 and to identify the factors, which could be associated with

long—term survival.

This study was a retrospective study of donor and recipient who
performed LTs based on electronic medical records at Seoul National
University Hospital from July 2004 to August 2006. Demographic
characteristics, transplantation, disease, genetic, drug and lab test
information were collected through electronic medical records. The
primary outcome is to examine the overall survival based on the 3
groups based on the CYP3A5 genotypes (RgDg: Recipient expresser
and Donor expresser, ReDx: Recipient expresser and Donor non-—
expresser /RyDg: Recipient non— expresser and Donor expresser,
RnxDn: Recipient non—expresser and Donor non—expresser). In
addition, the difference in the dose—normalized concentration of
tacrolimus according to donor/recipient CYP3A5 genotypes were
analyzed. The Kaplan—Meier analysis and cox proportional hazard
function were used to analyse the incidence rates among the groups

mentioned above. FP—value <0.05 was considered statistically
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significant and SPSS software (ver 23) was used.

A total of 57 LT patients were collected for the analysis. There
were 10 patients in the RgDg group, 22 patients in the RgDx /RnDe
group, and 25 patients in the RyDn group according to genotypes. The
recipients’ age was significant different between 3 groups (P=0.005),
the rest of the baseline characteristics were not different statistically.
In terms of the overall survival according to genotypes, the RgDg
group (50%) had a higher cumulative incidence than other groups
(ReDn /RxDe (4.5%) and RxDx (8%)) and it was statistically
significant (P=0.001). Moreover, the incidence rate was higher in
ReDe group than other groups. The adjusted hazard ratio after
adjusted for recipients’ age, comorbidity (hypertension) and
recipient ABCBC1236T in the RgDg group was lower than ReDn/RxDr
group or RxDn group (adjusted HR=0.09, P=0.043 and adjusted

HR=0.11, P=0.036).

When the tacrolimus dose —normalized trough concentration was
compared between groups according to genotypes, the RgDg,
ReDn/RaDe and RyDy groups were statistically significantly different
during a 10—year follow—up period. In addition, the dose —normalized
tough concentration of the two groups (expresser (AA, AG, GA) and

non—expresser (GG)) according to the donor genotype were
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significant different from 14 days after operation until 6 year after
transplantation. Similarity, the dose—normalized trough
concentration according to recipient’s genotype were also different

between them for 10—year follow—up period.

This study was the first to analyze the 10—year long—term
survival rate and the tacrolimus dose—normalized trough
concentration in patients using immunosuppressants based on the
genotypes after LT. The survival rates of the two groups RgDg group
compared to ReDn/RnDe or RuDy group were statistically significantly
different and the tacrolimus dose—normalized trough concentration
was also different through the 10—year follow—up period. Based on
the results of this study, further study is required to establish optimal
tacrolimus exposure targets to reduce the incidence rate of acute
rejection and mortality according CYP5A5 genotype, as the
tacrolimus exposure was high and the survival rate was lower in

expresser group.

Keywords : Liver transplantation, Genotypes, Long—term survival,
Risk factor
Student Number : 2016—25458
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