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3.2 tdALe] gutEQd
3.2.1 mTORi A& oj¥-9

(Table 2) Baseline Characteristics by mTORi usage

N(%)
mTORi usage after LT p-value
Total
user non-user
N 1,803(100.0) 452(25.1) 1,351(74.9)
Sex
Men 1,411(78.3) 370(81.9) 1,041(77.1) 0.032
Women 392(21.7) 82(18.1) 310(22.9)
Age
Mean + SD 55.0 + 8.2 556 + 7.7 548 + 83  0.053
Median (IQR) 55(51-60) 56(51-61) 55(50-60) 0.052
Type of LT
Deceased 328(18.2) 91(20.1) 237(17.5) 0.217
Living 1,475(81.8) 361(79.9)  1,114(82.5)
ABO-i 420(23.3) 112(24.8) 308(22.8)  0.389
Underlying liver diseases
HBV 1,312(72.8) 351(77.7) 961(71.1)  0.007
HCV 242(13.4) 61(13.5) 181(134)  0.958
Alcohol-related 529(29.3) 110(24.3) 419(31.0)  0.007
Others 55(3.1) 12(2.7) 43(3.2) 0.572
Comorbidity
DM 1,031(57.2) 248(54.9) 783(58.0)  0.251
HTN 998(55.4) 262(58.0) 736(54.5) 0.197
CKD 209(11.6) 72(15.9) 137(10.1)  0.001
Medication hx
HBV Prophylaxis 1,192(66.1) 332(73.5) 860(63.7)  0.0001
Treatment before LT
Resection 210(11.7) 65(14.4) 145(10.7) 0.036
RFA 360(20.0) 104(23.0) 256(19.0)  0.062
TACE 1,319(73.2) 330(73.0) 989(73.2)  0.935
RT 131(7.3) 53(11.7) 78(5.8) <0.0001
Targeted Therapy 21(1.2) 12(2.7) 9(0.7) 0.001
Cytotoxic Chemotherapy 1,213(67.3) 307(67.9) 906(67.1) 0.736
Time to LT after HCC
Mean = SD 26.7 + 40.1 321 + 443 249 + 385  0.002
Median (IQR) 6.8(1.2-35.7) 10.8(1.7-43.5) 5.9(1.0-32.7)  0.001
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Eo FAASE FosAE 23U (p=0.053). mTORi A
4527 = 3709 (81.9%)°] P4 AN, non—-mTORiIT< 1,351
Z 1,041 (77.1%)°] YA 32, mTORIE AFE3 oA YA 3419

H-&o] °F 4.8%p = %*tH(p=0.032).

Zrol 2l ERglel A= mTORi ARETellA] HARAE ZFo]a] S w2 o]
919 (20.1%) = wAETolA  thAh wou, FAACE §o%
ol At (p=0.217). FAqY EUA ko] o F-o] & mTORi
AHE-Ol . Zh7E 24.8%, 22.8% 2 o $t Aol YISt (p=0.389).

ol A 71A HA2R

i

o] AL, mTORIZ AFE3  FoA
HBV(77.7%) 7} F23HA =332 (p=0.007), <32 T A
24.3%% FostA 2FUFH(p=0.007). 1 2 71g 7+ A &

ool w2 mTORi ARG AF-olM = SAHCRE FAT Aol& AT

ok

9tk HBV FAE AMEst > mTORIE ARESH TelA]
73.5%% AFEEHA] 22 T (63.7%)l HlEl AzmAFFHEO] Fo5H
=% (p=0.0001).

kol2l AR A Ag, 9= (p=0.251), 1%
(p=0.197) A= F2g zbolE  HolA  gkokont, ho]A o]
A Egl o7 Add F$E mTORI AHE oA 15.9% % AFE-3HA)

oo F(10.1%) el Hl&] 8284 =4 Y tH(p=0.001).

el ol 1d el ®E IheF ARE P We oAt
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Word TACE(73.2%) 8 AE5A FAA67.3%) A= B+
mTORi AR ofFo] wE AsAIEN FAHCE Fg Ao|7t
AR (P=0.935, 0.736). HFA, Resection, RT, Targeted therapy
SolME 7kold) o]F mTORIE AME3E SAold FoaA £ A=

o]go] et (p=0.036, <0.0001, 0.001). zro]a 3F 7

4z
(T
olo

DA E T 7 BF o 10% HelE SAHoR foetA] Asin

(p=0.608). (Table 2)

(Table 3) Time to event after LT by mTORI usage

N(%)
mTORi usage after LT p-value
Total
user non-user
Survival time before event
HCC Recurrence 122(6.8) 87(19.3) 35(2.6) <0.0001
Mean + SD 102 + 7.7 109 + 7.2 83 + 85  0.089
Median (IQR) 8.0(4.6-14.2) 8.9(5.9-146) 52(1.8-119) 0.028
Renal Impairment 195(10.8) 54(12.0) 141(10.4) 0.371
Mean + SD 1.2 £ 091 1.1+ 09 12 £ 09 0750
Median (IQR) 1.0(0.3-2.0) 1.0(0.4-1.9) 1.1(0.3-20)  0.552
Death 267(14.8) 113(25.0) 154(11.4) <0.0001
Mean + SD 116 £ 95 160 + 86 84 + 88 <0.0001
Median (IQR) 8.3(3.5-19.1)  14.9(8.8-22.5) 4.8(2.2-9.5) <0.0001
Zrolal % ZhkQro]l AES A= 1229 (6.8%)%eH, ol +
A A 71 ool AR B9 1957 (10.8%) o,

APdsE 3= 2679 (14.8%) ATt

mTORi A o3| we zto]4 o]F 7t ojwle Al ARz e

13t

N
o
ol

Hlwekgl=d, mTORIE 30 o] AREsE FollA xhek A
(HCC Recurrence)©] 19.3%% wAE-T (2.6%)°] Hl&l] F2JsHA

=9k (p<0.0001), wA7ZFA ] 7|7rel ¥t =olgke 7tz Z47)

1 SER0E



N2 (IQR: 5.9-14.6), 5.27§1 4 (1.8—-11.9) & mTORi "AFE ol A

8.9
T etA wEA HEFETHP=0.028).

14 ol A7l Aske B oF 11% Wz FAde=

LI

Y
o

o gh Afo]lE Kolx ekt (p=0.371), °|HE A7 TIh

3
mTORi ARG ofFel  #AQlel Hd o 1/HE= vwig W=7
o

eSS (p=0.750). AP A 9A] mTORi A oA 25%=

VARE T (11.4%) el wlE =k ARE(p<0.0001), AFE7A S A=

717k mTORi  AFEFolA  H 16719, 95 14.97€=

]l Abg-Fof] vls] A A YEFSTH(p<0.0001, <0.0001). (Table 3)
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3.3 L2 Outcome® A=A} EA

3.3.1 AFg o 7ol M2 3= 54 Hm

(Table 4) Clinical characteristics for Death

N(%)
Death after LT p-value
Total
Yes No
N 1,803(100.0) 267(14.8) 1,536(85.2)
Sex
Men 1,411(78.3) 208(77.9) 1,203(78.3) 0.879
Women 392(21.7) 59(22.1) 333(21.7)
Age
Mean + SD 55.0 + 8.2 56.6 + 9.5 547 + 7.9 0.002
Median (IQR) 55(51-60) 57(52-62) 55(50-60) 0.0001
Type of LT
Deceased 328(18.2) 90(33.7) 238(15.5)  <0.0001
Living 1,475(81.8) 177(66.3) 1,298(84.5)
ABO-i 420(23.3) 70(26.2) 350(22.8) 0.221
Underlying liver diseases
HBV 1,312(72.8) 185(69.3) 1,127(73.4) 0.167
HCV 242(13.4) 43(16.1) 199(13.0) 0.164
Alcohol-related 529(29.3 72(27.0) 457(30.0) 0.356
Others 55(3.1) 10(3.8) 45(2.9) 0.474
Comorbidity
DM 1,031(57.2) 145(54.3) 886(57.7) 0.304
HTN 998(55.4) 162(60.7) 836(54.4) 0.058
CKD 209(11.6) 46(17.2) 163(10.6) 0.002
Medication hx
HBV Prophylaxis 1,192(66.1) 165(61.8) 1,027(66.9) 0.107
Treatment before LT
Resection 210(11.7) 35(13.1) 175(11.4) 0.420
RFA 360(20.0) 61(22.9) 299(19.5) 0.202
TACE 1,319(73.2) 200(74.9) 1,119(72.9) 0.484
RT 131(7.3) 39(14.6) 92(6.0)  <0.0001
Targeted Therapy 21(1.2) 11(4.1) 10(0.7) <0.0001
Cytotoxic Chemotherapy 1,213(67.3) 185(69.3) 1,028(66.9) 0.448
Time to LT after HCC
Mean + SD 26.7 + 40.1 323 + 431 25.7 + 395 0.014
Median (IQR) 6.8(1.2-35.7) 11(1.3-53.1) 6.2(1.2-33.0) 0.083
Survival time (months)
Mean + SD 31.8 £ 92 116 + 95 353 + 1.2 <0.0001
Median (IQR) 35.4(34.5-35.8) 8.3(3.5-19.1) 35.5(35.0-35.8)  <0.0001
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A 1,803%89] thdAF 7he-Hl ghel F 3¢ ol

26778 (18%) oItk APEAFE] A% rolA Al Ht Aol 56.6
(95 57 R AEA] wlE %8k (p=0.002, 0.0001), AE
& APGEO frolg atol= $ATHP=0.879). WARRF IFo]AE wEL-
A} F AFEARe] wlgo] A grolAe] nHls] 18.2%p ol FoiA
EFQlell whE APGEol 2bol7b 21 It (p<0.0001).

HBV Prophylaxis o4, Z7Fo]4]
AR G, 31842 AFE ool wE {Fodt xpelrt §llen,

o2 A WA AR FHES AFEAIM 17.2%%

S
2
o~
r %
[t
i)
r 0
o
I
o
1>
i

AEAF10.6%) ol vlal %2 d&F= Bt (p=0.002).

Zrol2l A 1d ool W ek XE o]HE AFEAfel|A RT
(14.6%), Targeted therapy (4.1%)% A3t gx}o] n]&o] YA}
vl 98 A YeEbtH(p<0.0001, <0.0001). ©] £ v zkek
A5 APAFoME FAZHOR F3 AolE HolA gk
FQHFE ZFol AR o 717k ApAbelA et 32.371€ (p=0.014) &
FostAl i, AE 7S APGTOlM HiE 1L6ME(EH T
8.3/Me) = ATACE 353708, S5 35.570) el vl fF2sHA
#9kth(p<0.0001, <0.0001). (Table 4)

Zto]2] o] mTORiE 309 ol AW

flo
o,
oot
flo

>~
2z
ol
d
=
>,

42.3%% %11 (p<0.0001), CNIS} mTORi 90Y o] #HE HIAEL
AP gtoll A 37 1% = -85k Al =35 (p<0.0001). mTORI A" 7]7F
AFEEo] w7 AR Aol ¢ =91 (p<0.0001), A A Hx

mTORiI HW71A 9] 717ko] G2lstA okt (p<0.0001). (Table 5)
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(Table 5) Death by mTORi treatment pattern

N(%) p-value
Total Death after LT
Yes No
Treatment after LT
mTORi usage (30 days <) 452(25.1) 113(42.3) 339(22.1)  <0.0001
CNI + mTORi (90 days <) 425(23.6) 99(37.1) 326(21.2)  <0.0001
Duration of mTORi prescription
non-user 1,351(74.9) 154(57.7) 1,197(77.9)  <0.0001
<émonths 113(6.3) 52(19.5) 61(4.0)
<24months 140(7.8) 55(20.6) 85(5.5)
>24months 199(11.0) 6(2.2) 193(12.6)
Time to initial mTORi prescription
non-user 1,351(74.9) 154(57.7) 1,197(77.9) <0.0001
<6months 285(15.8) 76(28.5) 209(13.6)
<12months 87(4.8) 24(9.0) 63(4.1)
>12months 80(4.4) 13(4.8) 67(4.4)

3.3.2 Ag JFo] = AR EA Hm

A o=k 1,803% 7hdl gkero]l Adbeh AR 1227 (6.8%)
ojm], AL oo wE HzE zro] AFE FHFAF Aol GlSiTh
ZkQrol At #xbo] 88.5%+¢ BT, AHsHA ok 7 (A
77.5%)° vl FAAOR FosHA FUdtH(p=0.0106). Fto]d FiHF
2 JAy EUA gho]A] ofFe weAE 1k Alde] SAXo=E
fFelgt zfol 7k gtk (p=0.438, p=0.093).

Zrol2l W 7|AHEoR BYPA(MHBV)O] ARR Fxfef|A] 1ol A
o]Fo] 7k Aol {osHA =A  YEREIL(PL0.005), LFEA
A5 Aol WA YeElRtH(p=0.015). = ¢ 3+ 714 A3 2
TR g g FAA FoAdS GE A %Sttt HBV Prophylaxiss

Aeget gape] mlE&E Fhero]l APEFE oM AEetA FE THU
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(Table 6) Clinical characteristics for Recurrence

N(%)
Recurrence after LT p-value
Total
Yes No
N 1,803(100.0) 122(6.8) 1,681(93.2)
Sex
Men 1,411(78.3) 108(88.5) 1,303(77.5) 0.004
Women 392(21.7) 14(11.5) 378(22.5)
Age
Mean + SD 55.0 + 8.2 552 + 6.7 55.0 + 83 0.685
Median (IQR) 55(51-60) 55.5(51-59) 55(51-60) 0.860
Type of LT
Deceased 328(18.2) 19(15.6) 309(18.4) 0.438
Living 1,475(81.8) 103(84.4) 1,372(81.6)
ABO-i 420(23.3) 36(29.5) 384(22.8) 0.093
Underlying liver diseases
HBV 1,312(72.8) 102(83.6) 1,210(72.0) 0.005
HCV 242(13.4) 13(10.7) 229(13.6) 0.353
Alcohol-related 529(29.3) 24(19.7) 505(30.0) 0.015
Others 55(3.1) 0(0.0) 55(3.3) 0.042
Comorbidity
DM 1,031(57.2) 66(54.1) 965(57.4) 0.476
HTN 998(55.4) 63(51.6) 935(55.6) 0.393
CKD 209(11.6) 18(14.8) 191(11.4) 0.259
Medication hx
HBV Prophylaxis 1,192(66.1) 94(77.1) 1,098(65.3) 0.008
Treatment before LT
Resection 210(11.7) 20(16.4) 190(11.3) 0.091
RFA 360(20.0) 32(26.2) 328(19.5) 0.073
TACE 1,319(73.2) 93(76.2) 1,226(72.9) 0.428
RT 131(7.3) 19(15.6) 112(6.7)  0.0003
Targeted Therapy 21(1.2) 5(4.1) 16(1.0) 0.002
Cytotoxic Chemotherapy 1,213(67.3) 91(74.6) 1,122(66.8) 0.075
Time to LT after HCC
Mean + SD 26.7 + 40.1 28.8 + 386 26.6 + 402 0.543
Median (IQR) 6.8(1.2-35.7)  12.9(2.0-40.0) 6.4(1.1-35.3) 0.024
Survival time (months)
Mean + SD 30.8 + 104 102 £+ 7.7 323 £ 88 <0.0001
Median (IQR) 35.3(34.3-35.8) 8(4.6-14.2) 35.4(34.7-35.8)  <0.0001

Ak 71 2w FFAA= RT 2 Targeted

e 2 (p=003,

]
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0.002), °l& ALt ymx] Hze Yl FAZHOZE  Ate
T3t 2olE HolA] okt

et A I golAziAe HWw el Aolrt flglon

SABe = AL Lol 1297082 fFosA ¥ A3t (p=0.024).

AA A @29 He recurrence free 7]17He 30.871 €0, A
A 9] recurrence free 7|7to] Ht 1027ML(FH5 ML) =
npbg (Bt 32.370E, 9l 35470l Bls wi g
e (p<0.0001, <0.0001). (Table 6)

(Table 7) Recurrence by mTORi treatment pattern

N(%)
Recurrence after LT p-value
Total
Yes No
Treatment after LT
mTORi usage (30 days <) 429(23.8) 64(52.5) 365(21.7)  <0.0001
CNI + mTORi (90 days <) 392(21.7) 49(40.2) 343(204) <0.0001
Duration of mTORi prescription
non-user 1,374(76.2) 58(47.5) 1,316(78.3)  <0.0001
<6months 131(7.3) 40(32.8) 91(5.4)
<24months 114(6.3) 22(18.0) 92(5.5)
>24months 184(10.2) 2(1.6) 182(10.8)
Time to initial mTORi prescription
non-user 1,374(76.2) 58(47.5) 1,316(78.3)  <0.0001
<6months 279(15.5) 42(34.4) 237(14.1)
<12months 80(4.4) 17(13.9) 63(3.8)
>12months 70(3.9) 5(4.1) 65(3.9)

ko2l o]F A JoA mTORi 309 o) AFE AL TAFoA
525%% Y3 ¥k (p<0.0001), CNIZF mTORIE 90Y o4
HE APE 94 40292 AdTelA ¥ =%tH(p<0.0001). 7ol
o]F 3d olu] F mTORi A% 7|3k AEst oA 671€ w]rko]
32.8%, 24704 w|wto] 18% % A#etA] ¢ ol vlsl ¥-53] =%k,
AurabA] ok At 7Hed mTORIE AW W 179 b oA 24

5 by
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A2 (p<0.0001). FHZ mTORI HH7kA 9
270 ool mhE A o

wolA o =kar, AEekA] ok wellA= RtolA] o] 1ol HojA

=13

=

=13

o
]_T: =

o
rlo
o>
o

2

Hzx g dre giato]l o weth(p<0.0001). (Table 7)

3.3.3 A7 o4 T AR BE A F4 vw

kol 2] o] el A7) ol/do] AlEA EAE A= 195W o R AA
ARl 10.8% . AT M= FAdol  84.1%%E #FosH
=L (p=0.036), zFto]al AlFe] Ax 49 zgre]a Egloly dHN
YA oFe  wEtAE FAACE {7 HAEA
eFXTH(0.289, 0.918, 0.777). 714 b Aghe] wE zkoly, HBV
Prophylaxis A& off-o] & Aol W= =] kgt thnl o]2]
Gzt AR FelA AFA AE olde] AT #ATE 66.7%E

FY3HA Bk (p=0.005), IY FHES Zol7l gAY Fro]

A1 el w2 3hE A BeME BAATE Aol v
b HAx A S ARFE ol 7hA o] VIEE: A7) o]/l

s Aoy EAACR {o&t# 49k or (p=0.070, 0.147), Renal

dysfunction—free 7|7+ SN HA 120D (95 11€E

o

B9 &rd whd, pdAgTel s H 31470 (S99 35471 =

& Aol & HATH(p<0.0001, <0.0001). (Table 8)
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(Table 8) Clinical characteristics for Renal Impairment

N(%)
CKD after LT p-value
Total
Yes No
N 1,803(100.0) 195(10.8) 1,608(89.2)
Sex
Men 1,411(78.3) 164(84.1) 1,247(77.6) 0.036
Women 392(21.7) 31(15.9) 361(22.4)
Age
Mean £ SD 55.0 + 8.2 556 + 74 549 + 82 0.289
Median (IQR) 55(51-60) 56(51-61) 55(51-60) 0.576
Type of LT
Deceased 328(18.2) 36(18.5) 292(18.2) 0.918
Living 1,475(81.8) 159(81.5) 1,316(81.8)
ABO-i 420(23.3) 47(24.1) 373(23.2) 0.777
Underlying liver diseases
HBV 1,312(72.8) 142(72.8) 1,170(72.8) 0.986
HCV 242(13.4) 24(12.3) 218(13.6) 0.629
Alcohol-related 529(29.3) 54(27.7) 475(29.5) 0.593
Others 55(3.1) 7(3.6) 48(3.0) 0.643
Comorbidity
DM 1,031(57.2) 130(66.7) 901(56.0) 0.005
HTN 998(55.4) 104(53.3) 894(55.6) 0.548
CKD 209(11.6) 0(0.0) 209(13.0)  <0.0001
Medication hx
HBV Prophylaxis 1,192(66.1) 130(66.7) 1,062(66.0) 0.862
Treatment before LT
Resection 210(11.7) 25(12.8) 185(11.5) 0.589
RFA 360(20.0) 41(21.0) 319(19.8) 0.695
TACE 1,319(73.2) 148(75.9) 1,171(72.8) 0.360
RT 131(7.3) 18(9.2) 113(7.0) 0.263
Targeted Therapy 21(1.2) 1(0.5) 20(1.2) 0.369
Cytotoxic Chemotherapy 1,213(67.3) 133(68.2) 1,080(67.2) 0.770
Time to LT after HCC
Mean + SD 26.7 + 40.1 31.6 + 434 26.1 + 397 0.070
Median (IQR) 6.8(1.2-35.7)  10.6(1.1-46.5) 6.5(1.2-33.6) 0.147
Survival time (months)
Mean + SD 28.1 + 132 12 £ 09 314 + 99  <0.0001
Median (IQR) 35.2(33.0-35.8) 1.0(0.3-2.0) 35.4(34.4-358) <0.0001
Zola & sk AVe ol B ool wE mTORI AWES
mTORi  AR§ollA  21.5%%  wARET(24.6%)°1  wla] A4
o7 #:x_"! _'-.;.'2 1 :



et oy EAFoz  Fo o7t Qi (p=0.342), CNIg}
mTORi HE& oFoyx  374¢ o HEFol 185%%

nH ST (23.3%) 0 Blal AA dEpgod #od Aolrh (il

(p=0.131). mTORi AW 717+ 275 ol AT {28k
Zok1 (p=0.002), HZ% mTORi HW7Fxe 7]7keE F23F zfo] =
glet = T (p=0.274). (Table 9)
(Table 9) Renal Impairment by mTORI treatment pattern
N(%)
CKD after LT p-value
Total
Yes No
Treatment after LT
mTORi usage (30 days <) 438(24.3) 42(21.5) 396(24.6) 0342
CNI + mTORi (90 days <) 410(22.7) 36(18.5) 374(23.3)  0.131
Duration of mTORi prescription
non-user 1,365(75.7) 153(78.5) 1,212(754)  0.002
<6months 115(6.4) 17(8.7) 98(6.1)
<24months 144(8.0) 20(10.3) 124(7.7)
>24months 179(9.9) 5@2.5) 174(10.8)
Time to initial mTORi prescription
non-user 1,365(75.7) 153(78.5) 1,212(75.4) 0.274
<6months 280(15.5) 31(15.9) 249(15.5)
<12months 84(4.7) 8(4.1) 76(4.7)
>12months 74(4.1) 3(1.5) 71(4.4)
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3.4 ZF Outcome®] Higt COX H|HAFTEL

3.4.1 Abdel dig COX H|HAEED

COX Proportional Hazard 52 &3 ZFlo]z] o]% A9

HAFAAE gQlst A}, rold] AlH AFo] 1AM FIFEFE ARl
st 9)38o] 3%(95% CI : 1.01—-1.05) =7}st= 2L (p=0.0002)
Q15

FRCE gL, = ARAR ol Ry A Zho]Ad A ARl g
6

93n7F 61% (95% CI; 0.30—0.50) & §-235tA4 7438k o)

3.31), 4.47(95% CI 2.44-8.17) & F2aA =4 el

Zrol 2l o]Fe] mTORi AW offo] wE fdne 49, mTORi
AS e 79 2.24(95% CI 1.75-2.85), mTORi¢ CNIS 90Y
o] WE3 H$ 1.92(95% CI 1.49-2.46)% 18n|7} =4 el
mTORI AW Aol gle ol vl 6719 o]tz AW vk oA
4.84(95% CI 3.53-6.63), 2470€ ols} A% w2 olx 3.61(95%
CI 2.65-4.91) #19°] 57t oy, mTORI & 2471€ Z33sto] A&

=

[¢]

S APgel o 93o] 75%(95% CI 0.11-0.56) {2k
Aaskgith. zrol4] o] HE mTORI AFS7EA 2] 7]zke] &2 oA
2.45(95% CI 1.86—-3.23), 12704 o]uiql 4% 2.43(95% CI 1.58-—
3.73) % Sldol FstA FIHAH
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s By B A&sla, sid sk 8l Afolel]  FAA
Aadol EAlskeE A9 7T Q) sk FRA BPAAL p ko]l d
2o s AYsiolth Eak F 2919l Fro]a] o] ok A Fef dish
=40 7+ gol 7o ARTBA EA FPorw. 727 I wE o

mTORi ¥ B = ®BAI 723 (Adjusted 1)oA= dFo] 14
S7te s 3ol 2%(1.01-1.04) S7Fskar, WHARRE ko] e ns)
A zrol Aol A Apde]  did $13o]l 59%(0.31-0.53) F2]3HA
Aastder ko2l A 7k N8R RTE v 39 1.84(1.29-2.62),
¥4 #HAlgerA] (Targeted therapy)E W ¢ 3.24(1.74-
6.03) 02 Fo A ¥£3al, mTORIE AFE3HA] @& ol Blsf ALg-3
ol A ARgel gk f13o] 1.91(1.49-2.45) %2 =%

mTORi¢} CNI W& olf-& R 23 (Adjusted 2) o4& mTORI

g olel AuwAel 25 ML fAROM, okl W g

v 7F 1.62(1.25-2.10) 22 52 5A =34k

% mTORi A% 717+ B8 ¥ (Adjusted 3) oA & 3rold] AlH
Aol 1Al TSR Abdel  wid f¥el  3%(1.01-1.04)
S7beklar, HAbAE ghol A o] nls] A A|gro]A A Aol gt $lE o]
62% #asFATH(0.29-0.50). zrol2 A Mok AEE RTE 3 A¢
1.80(1.26—2.57), ¥4 Al 3&<A (targeted therapy) A &5E 3t
37 2.87(1.54-5.35)%2 ARgel it gl FoeA Frhekl
mTORI X 55 A¥eHA & 7o & 671L olatz AME-SH FollA
3.96(2.86—-5.48), 24714 ols} A T2 LolA 3.39(2.47-4.65) %
fFostA 1ol Frtshedch wbdel 2470192 ZHste] A7)z AE-d
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A5 Abdel digk f18e] 79%(0.09-0.46) FFadhE Aoz =yt
A7) 9]

23 (Adjusted 4) o= UM A AL mTORI AFE 717HE HARNS

npxgto g2 mTORI HEx AW

ol fAgon, ARE APSA e ol wa) 6L olue] o]

A% Aol dig 9de] 2.00(1.51-2.66), 1271<

-

ARE AA

il

ojtffell AlZHet - 2.15(1.39-3.34) Z F3HAl =tk 47 2o
giste] AICE wRlwalgls o, zro]2 o]% F mTORI AW 7|+
A Ed 39 AIC7F 7HE ol Abdel digh ®HAYE EEe

Aedshe dol B myuc Agsta @& 4 ek (Table 10)
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(Table 10) COX PH model for risk factors for Death

Crude Adjusted 1 Adjusted 2 Adjusted 3 Adjusted 4
HR (95% Cl) p-value HR (95% Cl) p-value HR (95% Cl) p-value HR (95% Cl) p-value HR (95% Cl) p-value
Sex
Men 0.96(0.72-1.29) 0.805
Women ref
Age 1.03(1.01-1.05) 0.0002 1.02(1.01-1.04) 0.003 1.02(1.01-1.04) 0.003 1.03(1.01-1.04) 0.001 1.03(1.01-1.04) 0.003
Type of LT
Deceased ref ref ref ref ref
Living 0.39(0.30-0.50) <0.0001 0.41(0.31-0.53) <0.0001 0.40(0.31-0.52) <0.0001 0.38(0.29-0.50) <0.0001 0.41(0.32-0.54) <0.0001
ABO-i 1.19(0.90-1.56) 0.219
Underlying liver diseases
HBV 0.81(0.63-1.06) 0.119
HCV 1.28(0.92-1.77) 0.140 1.07(0.77-1.49) 0.695 1.08(0.77-1.51) 0.647 1.05(0.75-1.47) 0.774 1.06(0.76-1.48) 0.745
Alcohol-related 0.89(0.68-1.16) 0.383
Others 1.28(0.68-2.41) 0.440
Comorbidity
DM 0.88(0.69-1.12) 0.284
HTN 1.26(0.99-1.61) 0.064 1.05(0.81-1.36) 0.701 1.06(0.82-1.37) 0.657 1.00(0.78-1.30) 0.987 1.05(0.81-1.36) 0.694
CKD 1.66(1.21-2.29) 0.002 1.03(0.73-1.45) 0.863 1.04(0.74-1.46) 0.829 1.09(0.77-1.54) 0.621 1.01(0.72-1.43) 0.936
Medication hx
HBV Prophylaxis 0.80(0.62-1.02) 0.074 0.80(0.61-1.04) 0.094 0.81(0.62-1.05) 0.110 0.84(0.65-1.09) 0.192 0.79(0.61-1.03) 0.079
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(Table 10) COX PH model for risk factors for Death (Cont.)

Crude Adjusted 1 Adjusted 2 Adjusted 3 Adjusted 4
HR (95% Cl) p-value HR (95% Cl) p-value HR (95% Cl) p-value HR (95% Cl) p-value HR (95% Cl) p-value
Treatment before LT
Resection 1.14(0.80-1.63) 0.469
RFA 1.20(0.90-1.59) 0.222
TACE 1.10(0.83-1.44) 0.521
RT 2.36(1.68-3.31) <0.0001 1.84(1.29-2.62) 0.0008 1.88(1.32-2.68) 0.0005 1.80(1.26-2.57) 0.001 1.84(1.29-2.62) 0.0008
Targeted Therapy 4.47(2.44-8.17) <0.0001 3.24(1.74-6.03) 0.0002 3.36(1.80-6.26) 0.0001 2.87(1.54-5.35) 0.0009 3.18(1.70-5.97) 0.0003
Cytotoxic Chemotherapy 1.09(0.84-1.41) 0.514
Time to LT after HCC 1.00(1.00-1.01) 0.014 1.00(1.00-1.00) 0.400 1.00(1.00-1.00) 0.349 1.00(1.00-1.00) 0.932 1.00(1.00-1.00) 0.336
Treatment after LT
mTORi usage (30 days <) 2.24(1.75-2.85) <0.0001 1.91(1.49-2.45) <0.0001
CNI + mTORi (90 days <) 1.92(1.49-2.46) <0.0001 1.62(1.25-2.10) 0.0002
Duration of mTORi prescription
non-user ref ref
<6months 4.84(3.53-6.63) <0.0001 3.96(2.86-5.48) <0.0001
<24months 3.61(2.65-4.91) <0.0001 3.39(2.47-4.65) <0.0001
>24months 0.25(0.11-0.56) 0.0007 0.21(0.09-0.46) 0.0001
Time to initial mTORi prescription
non-user ref ref
<6months 2.45(1.86-3.23) <0.0001 2.00(1.51-2.66) <0.0001
<12months 2.43(1.58-3.73) <0.0001 2.15(1.39-3.34) 0.0006
>12months 1.35(0.77-2.38) 0.301 1.31(0.74-2.31) 0.360
Model fit: AIC (Smaller is better) 3770.528 3781.932 3666.304 3771.946
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3.4.2 Aol Ag COX H|HHTED

COX Proportional Hazard =22 F3f o] 3 ZFeF Autke]
AAJAAE AT Ay, G ATeEe] 2.14 (95% CI 1.23-
3.73)E FYA mae FAd Aol FolA e FE, A
=YX gro] 2] Ay ofFo wE A fj¥n]ol= Fesk xfolrt gl

BEZtHe] Qe AF A 3ol 85% (95% CI 1.15-2.99)

Prophylaxis& Al&st A-¢, A g&d¥7F 1.66 (95% CI 1.09-
2547 §o8A Z7rsEtE (p=0.018). o] AlHo] ZwHiAgo=w

Wy AAdel AUd A AWIPel Ik Aol Aot

Zkol2l ol 1| el et #E AzE v A dRe
SAACE ot AL A Wyt FAHA= dgtort RT
A7 2.57(1.57-4.19), %4 AXNFYAEE W AL
4.53(1.85-11.08) A fdo] FofstAl F7Fatd .

kol o]F WAAARZ mTORIE AH&3 7
3.65(2.56-5.20), CNI ¢} mTORiE W& A g olgo] gl
ol H)E] 2.40(1.67-3.45) 02 387t Z716k9 k. mTORIS 24
Wz ok o] wlEl 6712 olstE AW W oA 9.49(6.33—
14.22), 6~2470€ AW wE oA 4.66(2.85-7.61)F H0]
ST o, 2409 =Hste] AW wbe A Ade] g $3o]
77%(0.06-0.96) FAshs d3E Hebdllth. mTORI "ARE ol vl &)
mTORIE W27 AJ2HgE Ftof A Zheh Adke] dfsh 91gdo] 3.79(2.55—
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5.64)% 7F =7 YEFSET)

mTORi AFE o5 (Adjusted 1)E X G thidd X4 Ayl ojA o
Hlsll EAdell A Adte] ost $3o] 1.85(95% CI 1.05-3.26)°=
oAl =okar, 39y EAx] 7h

20D Z7iekth. 714 zHdske] BEzFAQ A9 1.27(95% CI

_,d
)
>,

Me e A5 1.36(95% CI 0.92—

0.75-2.15)% ¥311 <93 7+ Ao Q= A HgInrt

32%(0.42—-1.10) <7 YEeRST. o] $ HBV Prophylaxis& A|3)gt

W

AL 9¥nE= 1.66(95% CI 1.09-2.54) 2 =gkt}. o]2l Al Ao whA

O:

AAZo] Qg AL 2&u7F 1.40095% CI 0.85-2.30) % =&
EAAC R FostA = ottt Thold] A 7k A

1}
e B oW RS AdsHet= Agel dg "ol w2
B!

ki
i

, B BAACE Fos A= 43t mTORIE 30¢Y
ol AFE3E o]Ho] Q= TRTF ARETolA ZFo]d] o] Qb Ak

3k 91¥n)7F 3.21(95% CI 2.23—-4.61) 2 F23FA =4 Yebwo).

CNIg} mTORi®] WE %5 BT =F(Adjusted 2)°IA+,
mTORi AR o9} Akl 2/l52] Agn7E AL, W8]

ore ol wlel WeE Fold Ael thd 7L 2.07(95% Cl

mTORI AW 717HE ®BAs 23 (Adjusted 3) ol = oI nl3|
Aol EnzE 1.83(95% CI 1.03-3.22)% #FY3hA =%,
o]9]e] QoAM= frolgh ztolE g1 4 vk ARE A PSHA
ok el ulE 6719 oldt AR oAl AlEel gk $1@u|vt

8.11(5.34-12.30), 24704 o]t ARE3E oA 4.30(2.62-7.07) =
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= yEbst o, Wi ® 2470 23 AREE ZelMd= A idnvt

79%(0.05—0.85) Fradhs 2oz vreRRt

His 671d ofufel wh-E ARe w2 oA Aol oigh f1mnvt
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oZ
e
rlo
By
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rlr
N
o1
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<L
il

3.4(2.26-5.10), 12704 ©]
fFo)atAl A ek

4709 vl B R AICE vustile o, 3WAl =g (Rto]4
o] mTORi9 & AW 7oA 7Hd A et t& 2gol Blg
b Aol gt Advg o] 9kt (Table 11)
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(Table 11) COX PH model for risk factors for Recurrence

Crude Adjusted 1 Adjusted 2 Adjusted 3 Adjusted 4
HR (95% Cl) p-value HR (95% Cl) p-value HR (95% Cl) p-value HR (95% Cl) p-value HR (95% Cl) p-value

Sex

Men 2.14(1.23-3.73) 0.008 1.85(1.05-3.26) 0.034 1.87(1.06-3.30) 0.0305 1.83(1.03-3.22) 0.038 1.87(1.06-3.29) 0.031

Women ref ref ref
Age 1.01(0.98-1.03) 0.565
Type of LT

Deceased ref

Living 1.08(0.66-1.76) 0.769
ABO-i 1.42(0.96-2.09) 0.078 1.36(0.92-2.01) 0.126 1.36(0.92-2.01) 0.124 1.24(0.84-1.84) 0.282 1.35(0.91-2.00) 0.133
Underlying liver diseases

HBV 1.85(1.15-2.99) 0.012 1.27(0.75-2.15) 0.368 1.31(0.78-2.20) 0314 1.28(0.76-2.15) 0.361 1.30(0.77-2.20) 0.327

HCV 0.79(0.44-1.40) 0.422

Alcohol-related 0.58(0.37-0.91) 0.017 0.68(0.42-1.10) 0.114 0.66(0.41-1.07) 0.094 0.74(0.45-1.19) 0.211 0.69(0.43-1.13) 0.139

Others - -
Comorbidity

DM 0.87(0.61-1.24) 0.439

HTN 0.87(0.61-1.24) 0.441

CKD 1.40(0.85-2.30) 0.191 1.31(0.78-2.18) 0.307 1.37(0.82-2.29) 0.224 1.36(0.81-2.28) 0.250 1.21(0.72-2.04) 0.467
Medication hx

HBV Prophylaxis 1.66(1.09-2.54) 0.018
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(Table 11) COX PH model for risk factors for Recurrence (Cont.)

Crude Adjusted 1 Adjusted 2 Adjusted 3 Adjusted 4
HR (95% Cl) p-value HR (95% Cl) p-value HR (95% Cl) p-value HR (95% Cl) p-value HR (95% Cl) p-value
Treatment before LT
Resection 1.49(0.92-2.41) 0.103 1.14(0.69-1.86) 0.611 1.18(0.72-1.93) 0.518 1.16(0.70-1.90) 0.568 1.14(0.70-1.87) 0.601
RFA 1.45(0.97-2.17) 0.071 1.13(0.74-1.71) 0.577 1.12(0.74-1.70) 0.596 1.35(0.89-2.05) 0.163 1.09(0.72-1.66) 0.679
TACE 1.18(0.78-1.79) 0.443
RT 2.57(1.57-4.19) 0.0002 1.59(0.95-2.68) 0.078 1.72(1.02-2.89) 0.041 1.53(0.90-2.58) 0.115 1.56(0.92-2.62) 0.097
Targeted Therapy 4.53(1.85-11.08) 0.001 2.38(0.95-5.96) 0.064 2.58(1.03-6.47) 0.044 2.05(0.81-5.22) 0.132 2.47(0.97-6.26) 0.058
Cytotoxic Chemotherapy 1.43(0.95-2.14) 0.088 1.19(0.78-1.82) 0.422 1.17(0.77-1.80) 0.461 1.09(0.71-1.68) 0.681 1.24(0.81-1.90) 0.315
Time to LT after HCC 1.00(1.00-1.01) 0.470
Treatment after LT
mTORi usage (30 days <) 3.65(2.56-5.20) <0.0001 3.21(2.23-4.61) <0.0001
CNI + mTORi (90 days <) 2.40(1.67-3.45) <0.0001 2.07(1.43-3.00) 0.0001
Duration of mTORi prescription
non-user ref ref
<6months 9.49(6.33-14.22) <0.0001 8.11(5.34-12.30) <0.0001
<24months 4.66(2.85-7.61) <0.0001 4.30(2.62-7.07) <0.0001
>24months 0.23(0.06-0.96) 0.043 0.21(0.05-0.85) 0.028
Time to initial mTORi prescription
non-user ref ref
<6months 3.79(2.55-5.64) <0.0001 3.40(2.26-5.10) <0.0001
<12months 5.18(3.02-8.90) <0.0001 4.52(2.59-7.89) <0.0001
>12months 1.57(0.63-3.90) 0.337 1.35(0.54-3.37) 0.526
Model fit: AIC (Smaller is better) 1740.249 1764.676 1671.219 1737.347
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3.4.3 A7]5 o]/l ¥ COX HlHATRL

COX Proportional Hazard =22 F3f 7ol 3 AlgA A7
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Bl A o] T W VIZko] 2471€°] He Afele Rt

76%(95% PI1 0.10—0.56) #AAst o, FAX SR {33t

mTORi AH§ o] (Adjusted 1)E RBAsH ohwigr 4] A3, ofdo
vl FdelA AFA Al7s oldo] WA ffdo]l 1.48(95% CI
1.01-217) % FoatA =kar, zrold Aol 97t e B
AFu7F 1.51(95% CI 1.12-2.03)2 F9&A =34tk mTORIE
AFEEE ol A AREEA] ke el mlE]l A7) o] Aol i3t
AFol 17%(0.59-1.17) kot TAXH SR {oJstA = &t

CNI®t mTORi®] WE %5 w3 2 (Adjusted 2)IM=

oo wla] PFAelA (1.49(95% CI 1.02—2.19)), ©°]& A]|H

39 P& 2-T} @

L



ok
ofo
ol
ol
)
§2
flo
Ml
=
R
ol
ok
ofo
o
Al
=
=
>
~
olr
-
o
i3
oZ,
Ho

ot
o

mTORI AH§ 7]%ts BAS R (Adjusted 3)olAe A ©E
Y5 np7HAE g ol AY o] AlFel "ert A" A9 o]
T A7l ol Aol g f1dol SUFR A, mTORI A& WA
ke ol w2470 Zdste] AUIE AW W Ae 2l7]s Ast
B abge] gk 9do] 77% HYsHA HidteE Ao
#1520 tH(95% CI 0.09-0.56).
rol2l & mTORI HzxE  AHE AZIZHAIY 7|3k HASH
23 (Adjusted 4)olM= HZE mTORI AFE7HA 9] 7]7te] #E4=

o4 olF A7 Ast W ARA waAe] i 9% B Faets

40 .__;rxq _'-.‘I_':I_ -l_-ll



(Table 12) COX PH model for risk factors for Renal Dysfunction

Crude Adjusted 1 Adjusted 2 Adjusted 3 Adjusted 4
HR (95% Cl) p-value HR (95% Cl) p-value HR (95% Cl) p-value HR (95% Cl) p-value HR (95% Cl) p-value
Sex
Men 1.49(1.01-2.18) 0.043 1.48(1.01-2.17) 0.045 1.49(1.02-2.19) 0.042 1.49(1.01-2.19) 0.043 1.49(1.01-2.19)
Women ref ref ref ref ref
Age 1.01(0.99-1.03) 0.263
Type of LT
Deceased ref
Living 0.95(0.66-1.37) 0.786
ABO-i 1.05(0.76-1.46) 0.754
Underlying liver diseases
HBV 1.00(0.73-1.37) 1.000
HCV 0.90(0.58-1.37) 0.612
Alcohol-related 0.91(0.67-1.25) 0.574
Others 1.17(0.55-2.50) 0.677
Comorbidity
DM 1.53(1.13-2.05) 0.006 1.51(1.12-2.03) 0.007 1.51(1.12-2.03) 0.007 1.50(1.11-2.02) 0.008 1.51(1.12-2.03)
HTN 0.92(0.70-1.22) 0.566
CKD - -
Medication hx
HBV Prophylaxis 1.03(0.76-1.38) 0.866
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(Table 12) COX PH model for risk factors for Renal Dysfunction (Cont.)

Crude Adjusted 1 Adjusted 2 Adjusted 3 Adjusted 4
HR (95% Cl) p-value HR (95% Cl) p-value HR (95% Cl) p-value HR (95% Cl) p-value HR (95% Cl) p-value
Treatment before LT
Resection 1.14(0.75-1.73) 0.556
RFA 1.07(0.76-1.51) 0.690
TACE 1.17(0.84-1.62) 0.353
RT 1.34(0.83-2.18) 0.231
Targeted Therapy 0.43(0.06-3.08) 0.401
Cytotoxic Chemotherapy 1.05(0.78-1.42) 0.761
Time to LT after HCC 1.00(1.00-1.01) 0.067
Treatment after LT
mTORi usage (30 days <) 0.84(0.60-1.18) 0.308 0.83(0.59-1.17) 0.292
CNI + mTORi (90 days <) 0.74(0.52-1.07) 0.107 0.74(0.51-1.06) 0.096
Duration of mTORi prescription
non-user ref ref
<6months 1.39(0.84-2.29) 0.201 1.38(0.83-2.27) 0.212
<24months 1.23(0.77-1.96) 0.386 1.22(0.77-1.94) 0.404
>24months 0.23(0.10-0.56) 0.001 0.23(0.09-0.56) 0.001
Time to initial mTORi prescription
non-user ref ref
<6months 0.98(0.66-1.44) 0.900 0.98(0.66-1.44) 0.906
<12months 0.84(0.41-1.71) 0.631 0.81(0.40-1.65) 0.561
>12months 0.34(0.11-1.06) 0.063 0.34(0.11-1.06) 0.063
Model fit: AIC (Smaller is better) 2855.695 2853.899 2840.124 2855.559
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3.5 Z} Outcome©°ll W3t Kaplan—Meier Curve

3.5.1 mTORi A& oJ&o] w}& KM Curve

(figure 2) Kaplan—Meier Curve by mTORi usage
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mTORIE AHE o%-o] W& KM curve AHE3H3At

e
o
ro
o

gtola) o] 3w oy Abgel tist @AW= mTORI ARE el
frelatAl E9kar (HR: 2.05, 95% CI: 1.61-2.62, p<0.0001), 3t
Aol Bk AERE mTORI AR oM FelshAl =347 et
(HR: 3.63, 95% CI: 2.54-5.18, p<0.0001).

A71% ol Aol thE 9¥ulE mTORI AFE oA 19% 9

weroy {9k AolE Holx ekttt (HR: 0.81, 95% CI: 0.58—1.14,

p=0.231). (figure 2)

3.5.2 mTORi + CNI ¥§ &% W& KM Curve

s, A, ola Al Ad, ol FiF, Ay EUXA o] AgRE
B3 & 7ho]A o] mTORi 9F CNI HE oo & KM curves
AbE3FSI T

kol 2l o]F 3| oy Abgel oist 91@H]= mTORigH CNI &+
ol FsA =%eH (HR: 1.76, 95% CI: 1.37-2.26, p<0.0001),
ZFe: Aol ik $¥u]E= mTORI+CNI & FolAd 93k
=9H(HR: 2.38, 95% CI: 1.65—3.42, p<0.0001). 7ro]A o]F 3
ol o] A7ls o] Al tig $1¥H = mTORI + CNI W& ellA
28% © kot fo8k Zols Holx A9drh(HR: 0.72, 95% CL:

0.50—-1.03, p=0.074). (figure 3)
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(figure 3) Kaplan—Meier Curve by mTORi + CNI combination usage
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3.5.3 mTORi A& 7]7¢o] W& KM Curve

(figure 4) Kaplan—Meier Curve by duration of mTORi usage
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7kol 2] & 7} event outcome (AFE, 1HE A, A7]5 o]Ah) A
s, AW, 1rold AlE dH, 1told FR/, a3y EUA o]y oFE

7ol o] mTORiI AFE 7|7te] W& KM curve

Zrol2) o] % 3¢ ol Abel tigh 99nl= mTORIE 6704 vRt

AbESE el mlE] 247012 vk AFESE oA 24%(95% CI 0.51—

o

L11) sskoy gAdem fFofshAs odstal, 24708 o) AR

AN
oA 95%(95% CI 0.02—0.11) Yo} @@ 717k ALg&= Ao

gt 3ol fFostAl Fasts AoE AT (p=0.156, <0.0001).

ZkolA o]F 3 ojuf 7k AEe] tidt Bl mTORIE 671€
Rk AREE el wls 2470E wRE AREEE ellA 53%(95% CI
0.27—-0.79) w3kar, 24704 o] ARESE ol 98%(95% CI 0.01—
0.09) Yol 2@ 77t ARGEFE Al gk o]l {osHA

of Al7ls ol EAel did fivl=

mTORIE 670 wwk ARGSE ol wlal 24704 vivk ARESE LoflA]

A

8%(95% CI 0.48—1.77) “3kovt Fosix= ogkal, 24704 o]
AFE3E oA 82%(95% CI 0.07—0.50) Yo} @@l 7|7+ Apgehs:

e

L

A71s o A i@ 91dol  fFofskAl fHadte o=

kel ¥ 9 th(p=0.803, 0.0009). (figure 4)
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3.5.4 mTORi AF& A& Al7]o] W& KM Curve

(figure 5) Kaplan—Meier Curve by initiation timing of mTORi
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7ko]l2] & 7+ event outcome (AP, 1HE A A17]F oA Al
s, AW, 1rold AlE dH, 1told FR/, a3y EUA o]y oFE

BAS 5 Zbo]2 o]% mTORi ARG A2 Al7]el w& KM curve

HESHAL. W, ALE ol Ane 9w AaA Ag FFel e
Bl AR A Qs (b 4521, 2He Al 4297, A7)

Zkol 2] o]F 3 oy Apde] gk H¥HE mTORIE 6701€ ol
Al 2EE el Hlal] 1270 ol AlEEE ellA 2%(95% CI 0.62—
154 & Ytoy FAACE {FoshA] sttt told & 12774
o]%e] mTORI AH&& A& A9 50%(95% CI 0.28—-0.91)
2kl ol BAAOE §oaelth(p=0.914, 0.023).

Zkol 2] o] % 3 oy Alte] thgk $1¥ ¥ mTORIE 7hol4] 671€
ojuffel]l Alztet ol wHls 12719 olul Alzkek A 1.36(95% CI

0.77-2.38) & |2 o2 FoskR ¢Sk, zholdl 127149

Hir
32
|o
=
of
g

o] %o mTORI A& Al&st A9 AT Yol 63%(95% CI 0.15—

0.93) FAIAo = FostA AAasAtH(p=0.290, 0.035).

kol o] % 3¢ offell AlV|E ol Aol widh f1dvl= 6714
ofuf  AlFE el wls) 1270E oWl Al FelM 14%(0.40-
1.88) % S¥gtovy FAAoR FoshA] ¢kgtal, ko] 127§4E o] %
mTORIE  AF&st7] A& A% Ag87E 70%(0.09-0.99)

dadded ol FAACE FsAt(p=0.711, 0.048). (figure
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3.6 mTORi AF&o] %o u}

(figure 6) mean GFR changes before and after LT
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3.6.2 mTORi AFg-ojFo] W& GFR W3} $A

(Table 13) Generalized linear mixed model for GFR by mTORi usage

Timing of GFR test Lo
Test x medication p-value

Pre-LT Post-LT Pre LT ~ Post LT
mTORi usage
Yes 889 + 339 734 + 288 -15.5 + 3.73 <0.0001
<0.0001
No 932 + 1.93 72.0 + 1.63 -21.2 + 212 <0.0001

Zrol2l & #4l WA mTORI Aol wE A7]s W3k
FFE FAstr]l Slete], AR E o] &sle] Fho] oA
24714 oluf ol AJH I 7P 7Rk GFR AR Aol ol $-
3¢ ojul GFR ZHAF A¥r 2% Q= oA 285% (A4 tiAAk
1,803%" % 15.8%)& AAskivh g i zho]4 olF XA
At 5 zkeld Al H/$ GFR AAF A3E BT 7K A Sl

Bgow, o4 F 3d o] [zl Astgel 23] o4 e AF A%

vpAut Aakghg WA 1ol4 F mTOR Abgel We o2 A%



GFRE] #}o]l= AntslAld &3 5 & (Generalized linear mixed model) &

o] g-3to] 2AjeHg,

e

0|2 o]% 73.4% 7tAF WA, mTORIS Agelx e wolAi

Y

o]4] o] el GFRel 93.22 mTORi Ab&Fel Bls) th4 Egkont

B

o]2] Fof= 72.00% US WA HAasu. 74 7 7rola AlHS
71% 0% GFRY W3lES mTORi AHE oA —15.5, u|AFE Lol A]
—-21.22 mTORIZE A3 oA GFRE Zr4A ZFo] ©] Ao}k o +

REolA ghold /5] GFR el Aole A

HU
= .

989 21 (p<0.0001, p<0.0001), F  Alole] GFR %

H
|
1o

ZFolm FAA R F28thH(p<0.0001). (Table 13)
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rolal & ol A4 9] golden standardi= tacrolimus (TAC) 2}
mycophenolate mofetil (MMF), steroid (ST)E 7|4¥te =2 3l+=
oo enior, TAC 9 MMF7F 2440w AREH7] Alzhd o] %
R HAAAA AHE HH”el= & Wyl itk olF 2

shotA|l A gE & HAdddA g7 dS5H mTORI HA A A

2

PR

sirolimus¢}  everolimus”7}  Z&7i%e] 1 &3te] oy Yt}
A7NHQot, o7 = G RN ATAoR ALHI e
A7goltt. 53] mueAe 7tol2] Aol A e mTORi AHE dlolH 7}
oAl T3l FAHA oot 37F el Feist
ATARE ALt = gk 548 Fis] vk et volE = A9

Sl Aol
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s

S = T

o

2 A= ko] o]F o] 71A] complication FAol

o2

A& Aoz ZYgEHUE MEE HIAA A everolimusZ} = el A
Aoz AREEHT] AFeE o] %, Fd oFA|Y] AFEAAR wE FQ

Zrola) o % gl JdFs g Sl A Real world A HolE k=

= Aol Selgt vl wE, ko ® FhojAlE Wk tfdAte

A BAEY AS gRE 2015d6] H glo]d FolT we

248 mTORi 2k¥AQl everolimusES AFE3F Z o7 ey Qi)

AP E(12.1%) (STHEAATYE, 2020) BEue= AMgEC] oA =
etk AFEZEA Y] 717k Ee 10.270E (S8l SV E
APEAES] A o helA 1d olufel AR
mTORIE  ARESE oA Az oz AFgEol  #FosHA =7
e o, AFEZEA 9] 7IREE mARE R o8kl Al (B
1670  vs. 8.4701€¥; p<0.0001, =94 14.97€¥ vs. 4.87¥;

<L
et

Row Sl

p<0.0001). ¥H=EHS B3 & mTORI AFET2 HRE 1.91 (95% CI
1.49-2.45)2 mTORi AFgoIFo] ug} Fo3 Aol7F AR O,

FAE 2470 E ol #;MFTL AL F¢ HRS 0.212 (95% CI

Ir

0.09-0.46) A7)k AHEE 8219 A9l o5l 9 @u7h Fash

WF AW AR, 71E AFANAE mTORI AHgolite] me A
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ot Jel oigk Adute dAyAdse] ExHAY. mTORD Aol
et Ak 9ol WEs] AAHNEE Hiud o
Ao, (Kang et al., 2021) thi-F2] ATolA = mTORI AFg-of 9
o2 e Aol Fold Afols FRlHA oy AV BE
a3 59 oE d4H ool lae B (Lee et al, 2021;
Lin et al., 2017; Saliba et al., 2020; Sung et al., 2021)

gor FolAs w2 @IS ddeR s 2 A9
FZEAE Y ALEC] 6.8%%, mTORIF A oA
o3l wie E=A UEETh gtelA 5 ek
AL7AA ] 71k H 1027018 (S99 8.0/ ® diFE 14
O FAHUH

e oA %E mTORI AFES]FE7E A 3Ss 7}

o
)
=
2
i3
ok
o

O

S/ e Aoz #ElFE o (HR 3.21 (95% CI 2.23-4.61)),

& AQAAA ] 717FE mTORi AFEo] w|Abg+to] vl 71

oz FHgy (B 10.970€E vs. 8.370€; p=0.089, T+

5.2701¢; p=0.028). T3 A @3 vb7FAI 2 mTORI

ARE 71Zke]l AFE APRe] Aol BALFe] wdlE A Fachs
Aol &S FASATHHR 0.21 (95% CI 0.05-0.85)).

ol Y A Siol w2 @Sl A A ;b v

Gge vA 5 Qi el AW A 98 2913, gHol4 o
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Nogueras Lopez et al., 2020; Saliba et al., 2018; Sung et al., 2021)

7ol 24l Ao A= mTORi

sh

i E.gtt

s

A]

w7}

o g7

-
R

o] E ol A

Al

il

X

o

1)
~
)

Hololth, wabd ¢4 BE At event WA

F71H 0% o]

ko3
T

217

st

°o]-&

mTORi A&

stof =

E

ol

o7
o

ojiy

™
N

o] 7}4 (GFR

7h

AA L] AHGOo R AVs

ol o
= 7

o v& 4

=
[

I

71Zbell whet AfEAl Al71s o)/l

% (GFR

5 HE

Babe] 417]
AL o

ol
=

FXS

—

0

¢

w2} 217]

g8 ol

CNI2}¢]

jad)
=

mTORi AFg o+

SRS

2]
717ke] A 4%), mTORi AHE A%

Ao w2

o

mTORi AFE 7]3tef| wh2} (&

AR o (ghe] 4

o

= 14

mTORI

<
T

o]

o
R84

15 31Tt

=

ko]
At

ARg 713E0]

tel  mTORi9]

H| &

o) O
S

]

A} 23]

=
=

mTORI

57



AHE717k0] 2470€0] He AS Al7ls 2 3ol 0.32 (95% CI
0.09-0.56, p=0.001) & w]-$ G-9)&tA] 7FAast Ao T

mTORi AFE A2 Al7]o] webM =, mTORI AFEHS BE 1A
mTORi PIAME-Te] Hlgte] 2l7]s o) oA $do] #ists 4TS
wolzl stglo, ARE AR A7 =E&SE U wAYnt

DasteE ATS ®Hdrk £33 mTORiIY A& A717F zrolal 1d
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Abstract

Outcomes and risk factors after
liver transplantation for patients
with hepatocellular carcinoma

Eunji Tak
Department of Public Health Science
The Graduate School of Public Health

Seoul National University

Background : Liver transplant(LT) is known as the most ideal
treatment option for early stage hepatocellular carcinoma (HCC)
patients, as it can completely remove and replace the baseline liver
disease. In Korea, almost 50% of liver transplant patients has HCC
at baseline.

However, almost 15—20% of HCC—LT patients experience tumor
recurrence within 5 years after L'T. The survival rate significantly
decreases in the patients with HCC recurrence. Furthermore, many
LT patients experience renal dysfunction due to the life—long usage
of 1mmunosuppressive agents after LT. Recently introduced
immunosuppressant — mammalian target of rapamycin inhibitors
(mTORi)— may be effective in preserving renal function in LT

recipients while preventing HCC recurrence.

Aim : This study aimed to assess the outcomes and risk factors

after LT in patients with HCC, and investigate whether the use of
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mTORI affects long—term outcomes after LT.

Methods : This study analyzed Korean adult LT recipients data
from National Health Insurance System (NHIS) database who had
previously diagnosed HCC and got liver transplantation between Jan
2015 and December 2017. We retrospectively evaluated the
incidence and risk factors for survival, recurrence, renal
dysfunction outcomes within 3 years after L'T. And also analyzed
the effectiveness of mTOR inhibitors in LT recipients. Cox
multivariate proportional hazards model was used to determine the

risk factors for outcomes.

Results : A total of 1,803 adult LT recipients with HCC were
included in the study cohort (living donor L'T (LDLT); n= 1,411,
deceased donor LT(DDLT); n=392). mTOR inhibitor was used in
452 (25.1%) patients. The incidence of death, HCC recurrence,
renal impairment within 3 years after LT were 267 (14.8%), 122
(6.8%), 195 (10.8%), respectively. Incidence of death and HCC
recurrence were higher in mTORI patients group. However, Cox
multivariate analysis indicated that the duration of mTORi (>24
months) significantly associated with lower risk of all events. The
timing of mTORI initiation was also significant risk factor for renal

impairment. GFR changes after LT was lower in mTORIi group.

Conclusion @ This study demonstrated that The risk of the death
and HCC recurrence was higher in mTORI group in previously
diagnosed HCC patientsHowever, long term use of mTORi could be
beneficial to prevent renal impairment after L'T. Further study is
needed to evaluate long term effectiveness of mTORi usage in

-
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HCC—LT patients.

Keywords : hepatocellular carcinoma, liver transplant, recurrence,
renal dysfunction, immunosuppressant , mTOR inhibitor
Student Number : 2017 —-28380
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