E2E CHBHOEE

Grazoprevir 100 mg OB T - T RVR 12 1% DIEALGEME E N Tz, IL2BB D ¥ 1 7 Tl
B S 1L S OB U W ST 5 7205, Genotype 1a BT SVR 355 81 ~ 90% & » R ELO
2% U, Genotype 1b B Cit SVR 4592 ~ 10096 & ¥ » 7o, B8z A1S6T, DI68A/E/K
ML A2,

FIFERICBI L T, 9 <T@ grazoprevir BET § 9%, 3 b o—ABHE 7% TH - #2,Grazopre-
vir [FEAICE B LY YV E LIdE, B Z D AN - 1,
(5) 7 2+ 7 L EJL (Asunaprevir, BMS-650032: 7'1) ZA ML A ¥ —X)

TR AN ARIZTBOT, TAFTVEN600mg | B 2[E+ Peg-IFN/RBV #fHi &, Peg-
IFN/RBV © A48 LT, SVR 34~ 83% & 46% & S i, i K L7 A5 7 L EJk 600 mg,
FH2EEFREREZ DR T &hs, KONARTOMAMBEEEL Sh, —H, TA
FTVENEY I 55 AEND 2HICMA T Peg-IFN/RBV 2 0FH 4 % 4 FIPEHH#RE: (QUAD
study) #EE X, Al Peg-IFN/RBV #8251 5 partial/null responder, 975 B 8k # %
W E LRI B 2B ROBMENE S Y, ¥/ 55 AN 60mg i, TAF TV
EV 200 mg % 1 B 2 [ (Dual A1), &332 1E (Dual A2), Dual Al i< Peg-IFN/RBV %811
(Quad B1), & 2 Dual A2 iZ Peg-IFN/RBV Z38/1 (Quad B2) U, #F 24 Mo iBHun <,
SVRI2 itz h&h 78% (Al), 65% (A2), 95% (B1), 95% (B2) &7 b, 4 FI0FF S BEFL ECEL
TH-7c (B5 )7, b BMTHEORMOALTLE L TRIFAEMITS » /2724 i laBizs o
TR ORH O & CREMEL, Peg-IFN/RBV B4 5 2 Eick b BIFAREI &4 - 7o, T
i, T, BEELENEEMNZORIER TS -/, —7F, Grade3/4 ofIEM & U THEH£Z
DIBHELE D - 7o, BUER T E TEITPTH 5,

2, NSSAMER
(1) 4954 RE )V (Daclatasvir, BMS-790052 : 7' X bJL= 1 ¥ —X)

Genotype 1 B0 C BIHBHERF W ERESHEMICBWTY 2 54 REL 3, 10, 60mg H5W0\3 7
54 & Peg-IFN/RBV & O 48 M50 7 0 b 3 — L2 T, %4 eRVR (extended RVR;
AW E 12ME BT A L ABH LIS WE) 1242, 83, 75, 8% TH -7,

Genotypel E4RUIBWTH 7 57 AEN 20 mg H 512 60 mg & Peg-IFN/RBV 24 # 5 5 1
T A8 MDA TR, &2 5% AENBED eRVR 12 54%TH b, Peg-IFN/RBV BT 13%T5 -
foo Wk LIt & HIZ, TAFTVEN+T 7 55 2 E N+ Peg-IFN/RBV @ QUAD study 2k 4>
TEEhB¥EHTHY, Wil Peg-IFN/RBV EMAEMICH L TRERHRHIMFIhTLE W,

e

| 3) NSsBMEE

{ 1) Sofosbuvir (GS-7977 : Giiead)
SIEILHY 4 W ZiEHE AR U, Genotype 1 50 C BUBHEAT 26 DBEERSS 1 4112357 3 $3 T sofos-



3. DAA #EIFSE (IFN based regimen)

[ BL : DCV+ASV(200mg, 1 H 2 [@l) +Peg-IFN a /RBV, n=20
=] B2 : DCV+ASV (200mg, 1 B 1 [l) +Peg-IFN a /RBV, n=21

100 100

100100

HCV RNA <LLOQ
(9 patients)

95
Wk4 Wk12  EOT

SVRzt

i DCV/ASY & Peg-IFN/RBV $tR#EICL S 4 BITRABEDABDR

B PegIFN/RBVY TOA IV ADEREBZ DD o ImBABENVREHEHRICLTNS
M, 4HEGAICELY, BOSVREERLTWS,

DOV : #OSAF A, ASV: TRFTTUEN, PeglFNRBY : RY A & —T 0/
/X1 2. NVR @ non virological response, SVR : sustained virological response
(LR 17 L U —FBeREE)

buvird0mg %53 2 &, | HORMES50AH T I BHKICIE 3.9 Log DY A VAP £, 8
FEORILOI Y ANV ZREHEF T 5 T &, i LIz X 95 i genetic barrier 5@ 2 & o, F<
DK, 377 H ATOMIC, PROTON, ELECTRON #0# 1l #3{#:, NEUTRINO, FISSON,
POSITRON, FUSION %0 # R ITh N ic, TH & O KMERIT B4 T sofosbuvir iK RBV,
» B Peg-IFN/RBV 28 E N T WL B4 (2 S282T WA R B, H—ZRmAHE L
FIEH L Genotype 2b BHEHI T sofosbuvir Bl THBEMITHONIFEFTH D, genetic barrier ©
ML SR EN,

Genotype 1, 2, 3, 4, 6 OFEMIZHB LT, sofosbuvir 400 mg 12 81 & Peg-IFN/RBV & O
AIc& b UK 36EMD RGT) +XTOBTST%EBA S SVR TH -7 (B N#), Genotype i
BOIENEE O FEIGFEFRICE T, Peg-IFN/RBV LDHFHT 91%D SVR &40, 74X
#09 breakthrough {#4: U9, %7 IL28B LA RICH o M EELZED I, - 1.

Genotype 2 B & 3 BIOWIEFEWRESNICH L TIZ, sofosbuvir & RBV &3 id & 52 IFN &4
FLABICBOT, IFNFHOFEIChMD 59 SVR4 12100%TH H, IFN ICL B iEHEO L
HHE 2 Genotype 2 El & 3 BITIZBSD L H » Foo —H, sofosbuvir I TIE SVR 2 60% T - 72,

EEER 5 Ml #0 NEUTRINO study T, Genotype 1, 4, 5, 6 Bl & 327 fEflI< B4 T sofosbuvir
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100 = i a0

SVRiz (%)

Overall ' GT1 ' GT4 GT5, 6

n/N

Sofosbuvir & Peg-IFN/RBV #f #ELED & Genotype [T T 2 AHE
R (NEUTRINO)

£ Genotype YIEABEICH T S5 12 80 PegIFN/RBY # F OB HER,
#i. Sofosbuwvir (3400 mg % 2B/ BiEE. BAAIC Genolype2, 3ETILA
=7 xOVICEDBEBFOWUELEDEN,

PegFN/RBYV : R A o —Tx 0/ YREY
(30i 19 & U —ERRLEE)

400 mg & Peg-IFN/RBV O HtHI#, &7 Genotype 2, 3 BUTX LT &G IIH @ FISSON study
AT A, sofosbuvir 400 mg & RBV O 12 8188 5 i3 Peg-IFN/RBV Dl 24 M AL
#aiic, NEUTRINO study 2884 % SVRI12 12 Genotype 1, 4, 5, 6 &Kk T90%THbH, i/,
Genotype | B2 T87%, 1la®T092%, 1bETE2%TH -7, 48T 96%, 5RIL 6 BDIEH
BETAEDI 7o, EFSVRIZ ZEK LA (B6 )W, IL28B, & 5 W EIFHZ o B8 1E
WHoo, SVR i, ChSsOERTFMENEE, PPIET L/, FISSON study Tit, Genotype 2,
IBUZ BT, sofosbuvir 400 mg & RBV D4 &, Peg-IFN/RBV OB IZZ I I
{, IRN T & A8 0 LA b ohiih -1, RIEMESRICBEETH b, PIHERI
1~2%Tdh -t B, MR, TIRLEDPTLED -7

M s mmoeme rx

CHIBF e BT DAAs OBIFEIC & b K& {2 Uic . DAA OB IE CEBIFF 4 Y A b X (hepati-
tis C virus ; HCVI NS3/4 7o 57—+, FY A5 —EDEH,, NSSAHREATHSH, 0I5,

ToFT7—¥ HHEEOMENELEL, DHETIRHCV Genotype IBIZHLTFS 7L EN
(TVR), ¥ A7 L EN (SMV), <=7 L EN (VPR) # Peg-IFN 5 & U RBV & Ol THA[&
LT %, Genotype 2 B L TIX, TVR 4 Peg-IFN & RBV & D fFRI T 2014 4E 9 A8
mahic, 7o77 - FHEROMEATREBIRVBLOLL ST, WRIEHHEEREHR




3. DAA {#FERE (IFN based regimen)

T5IEMRPSHITHE - TWD Vi, YHREFHHO Peg-IFN & RBV & OfHH TiaH#%IEZ
W EHAPLENTELLDBTH S,

IFN X — Z O #E, DAA G T4 & 2 EREHEOME %, 5 5 BIEH5ET 5 45, ISDR (Inter-
feron sensitivity determining region) *' /IRRDR (interferon/ribavirin resistance-determining
region) ® ¥, a7 T I JEERY HEOYANARFOREEZ 5 1EH, IL28BSNP (single
nucleotide polymorphism) % EEEETOEELZIT S, T, IFNFHOPIRBEERESE &
(92), MHAEREZZ EOREMCPWTRBEREEhLT ARG,

1) PegIFNa2b+RBV +557LEL

735 7V EN(TVRIE, MR THHTHIEEAA HCV i3 5 DAA T, B#REEOWDbY
AR~ OHCV 7o 77 —FHH#TH S, bBETS, BREE SRRk S -
720 12 LI Genotype 1 BUC O ABISTH - 7243, 2014 429 A, Genotype 2 i &a@iiaing
7oo A H:E, Peg-IFN & RBV oA 12:8M{FAI L, & S51Z Peg-IFN E RBV O &% X 51
1280, 24 MEMERAT 5, TVRE 1R 7T50mg % | 0 3EASBICESTAH, 51250 mg
T B b 95 (2,250 mg) HAF B, UL, RBV ® TVR EIEHET 5 2 & CRIfEM £
HEEA I EHMERMICH SN TED, Hhh  HHEICXD 1,500 mg (682 ITEREET 2 &
MEFEENTWS (|1 )%, DAETIE DAA EFRMED 5N TS IFN i Peg-IFNa-2b ©
HTH D, iniEEUL, HNBEEREBRTO SVRET3%THY, #8380 Peg-IFN + RBV 48 o
SVR #E50% %2 K& A2 6D TH -7, Und, EHIREHINIEMEREIS MM L, wib#s
LT Peg-IFN + RBVH#HET U - AR A W AHBEALALBEEBRLULLOOREMNERLE
<, —HEL DA N ZMEEHEIL Ui - 7SN T, WIS » Thie (BT ) ™, £/, i
D &L i IFN N— 2 0if#HeE i 7 4 )V ZWF « GEEFOREL 2T 570H, ISDR/IRRDR &
TL28B R 5 LG FRINEE L3 ™ (E8 ). UL LAWEA & LT M, f/MRED 2
EDIMERF D 13/, Stevens-Johnson fEMREE, S HEER EIHTERAZAE (toxic epidermal necrolysis;

PEG-IFNa2b + RBV + TVREHBFEEEDAES ALY Afih 5 & 1= AR O &S

AOHROBR
MM Eb(g/dL) | YSEYY (RBY) | FSTLEN(IVR) |
upe S 2,950 mg %712 1,500 mg
180~ 1405 | KOS 00mg i | KO ARIE (1,500 mg)
12.0 ~ 13.0  00mgEl (1,500 mg)
120K SR AREO TR AT

RBV ® TVRERSRZHEB TS TEMEREZBEE EH I EMBRNICHONTSY,
Egk - ERIEICKY 1500 mg (6£2) ICHBRETH I LMHREENTVS,
(FEEERR)
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% A ’ 88%
100 (96,/109)
, 73%
80 - (92/126)

49%
609 @6
=
o

34%
(11/32)

PR | BIERSHED  BIAMTHAG WA
P+R{48:#) P+R4GE)+T(F5 7 L EN)(12:8)

- Peg-IFN + RBV + TVR OA#NH (1)

BB, EREREEBTOSVRETIINTHY, KD PegIFN + RBV 48 38
MO SVRES S0%EXE LD LD TH . Lhd, RERBIIAERS S
PEL, Wiia#E LT PegIFN + RBY BEET—ELE D A W AHBBIEE Lo TR L
B DOBENBRHR, —~ESH DA JNADBEC LD - EGHHICIL, SRR
ME-L T,

P : PegIFN, R:RBY (U/XE U}, SVR : sustained virological response

TVR: ¥5 7L EN

(ERERMEHRAESILY)

wE WA
B T

Peg-IFN + RBV + TVR OIg#EHT (2) (LELKHE, n=46)

PegIFN + RBY + TVR DiAHRAR(, FEATHR. BEEF (L28B), T4/ I ARF (ISDR,
IRRDR) (CB#ET 5.

PeglFN: RS o—T7 0>

RBV: UnREY >

TVR: 7357V EN

iSOR : interferon sensitivity deiermining region

{RROR : inferferon/nbavirin resistance-determining region
GLUBAHERBRMLY)



3. DAA#FEEE (IFN based regimen)

mest ) via

l,mmg/ggf E 10g/Day

Y oomg

(=)

FS5TLEN (TVR) IC& B EEERBIGITRZIE (TEN)
Peg-IFN + RBV + TVRAMEFIC TEN £5E L/-EH. mPSL, PE, MGAEICLYMBLEIBIA AL
BIREL L,

TVR: F5T7LEN, PeglfN: R 5 ~T7x0, RBV: UNRKEY Y, mPSL: AFILTL KzvVDO
PE : MEFIMFNE, VIG: RIES/OTY FHERE, PSL: 7L Kz=vOr, TEN : loxic epidermal necrolysis
QUBRKZFRERLY)

TEN), HHBEIELERR (drug induced hypersensitivity syndrome ; DIHS) 7% FREEAENE
QHEASHI SN T D, THATRHEPIEE S U T 5 2 & | & DBEDIL SN, BIhyIC 2IFR
YMEMH T 5 R THHEE & o ToAEMSTEEORIBMEFSATH S,

MELT HHERRIC TEN OREM SR U (E9 )™, WEEGERIE P ¥ RERINAE & TRt LR fH)
L hESERMRD oM TH S, COEME—RD 7o 77— FHEHEE LT boceprevir
MH BN, ENRRETH 5.

/3/; Peg-IFN o:-2a £7=(3 Peg-IFNa.-2b + RBV + SMV

YATUVEN(SMV) 2, KBEREEZ 20D BB THLO NS34 T u 77 —¥HEHTS
b, W—RICEES L F S UWERMRELEH S Eh, REUAER 707 74 VEF LTS,
T4 5 TVR TAH SN A BETEMESEPAND - FERERIEEAET L, 4, TS
07 7 AEEB—REERE - TH Y, BRMCRE—IR T o7 7 - FHREHICHT s
RAEHFODHCVICLEHTHS (E 10,

BIfREEMT o7 A o, DBETRTVRO LI BAHHBMRLEWSODES, HET



BB CRBLORE

(%)
100 — 96.6

88.6 89.8 97

153
SMV | PBO | SMV

SMV SMV SMV |SMV{12#)| SMV

(12:#) (12:) | (248) | (1238 | (128) | +PR48 | (124

o)l HijFa WiEasE | wiml | WA | i

iEpat e PHRE | il | Resf | PR
CONCERTO 1 CONCERTO 2 CONCERTO3 CONCERTO 4

01 Peg-FN + RBV + SMV Oi&#RST (BIRBEEREER)

AT E I (simeprevir; SMV) [, KIBIRIGE#F &2 Wb 3BT HO NS4 JOF7 —YREE
THY, F—-HEICHEIEBESRVARNRERED.

PBO: F54HK, SMV: AT L EN. PR: PeglFN/RBY

(EIREEMFRE AR L Y)

% 5 IFN & Peg-IFN a-2b ® %18 5% Peg-IFN a-2a b {EMFHETH 5. M 7H:E, TVR &FH
B, Peg-IFN/RBV iomA 12 #MOFAI L, & 512 Peg-IFN/RBV % 12 8MEM ¥ 5, 72, TVR
LR, BMELRET, MIMOREAEIZIE U T, Peg-IFN/RBV @ 2 FIGHANIMNZ & &1
24 M, b 3N O 12 BT MAG 48 BMEHT 5 2 & bAETH 5. SMV {2 100
mgdE 1 H 1 ARG TH 5 0FEEHBBIIHE » T 5, BEERBOBEKSLERLTED,
TVR B, Wiaseh s & Mlid 2 54, IFN OFHUC & S T HOERSRERLT0 5 (&2 7%,
2014 4F 10 ABAE, bHBETET ZFTVENASVIES 7 5 5 ZEM(DCV) DDA X 5 IFN
7 ) —Oi&IEER, PEREHENICE £ SEIRZ I L TN, Peg-IFN + RBV + SMV #
W E LTSN T AW (231 — 1, psT~500%&1~3),
3] PegIFNa-2b + RBV +/X=7 L EJL

NRZFVEN(VPR) i SMV [, B0 T o5 7 —FHER 2B hIERTH 505,
SMV S R¥EREME T o7 » A UHRED (B11), $4bB, SMV i QSOR/K MiEZER &2
55, VPR TRIOERIIMEITZ S0, £, BEEMR b HHAHIENF T VPR o6
MUBIIREINTHAILELS, 6l9% OO SVR MERK RSB ONTINS &3 ¥, &
DT Eh DS, HTEHEHATIE Peg-IFN @-2b & RBV T VPR % 24 I § 5 Z EM@Ew 5hic,



3. DAAHFBUE (IFN based regimen)

7’!:!7‘? -—tﬂﬂiﬁkiﬁ'% HCV ﬁﬁtﬁgﬁ‘:@flﬁ Gais— 5’)

AISGS '

(% - ) EEEBICBVTEDONLTOF T —YHEBSEICH TS HOV FEERERF UL,
(C. Sarrazin et al : J Hepatol S88-S100, 2012 & U /ER)

P<0.061 100%
(%) (Miettinen and Nurmineno %) (96) (19/ ?9) 9%
100 4 §3.7% 100 4 pom 100 4
& &
(82/98) 92.0% 76.9% m%ﬁ?
80 - 80 - (23/25 s04 01 e
55.1% 55.29¢
3 60 (54/98) 60 4 60 - {16/29)
§
w1 40+ 40 4 40 4
20 4 20 4 20 4
] ‘ . o (4/6) 0
37 27 ‘é‘ﬁ“‘i&& TR » oS ;‘a&ﬁﬁsfﬁ] =2
PeRiEE DEMEE Wi 7v- ?x}b—ﬁ RIS+

, Vanlprevu' EmEl ﬁﬁﬁ Lo (SVRLE)
= EGRAEET HCOV RNA S —EE B RE{E/L B4, AMM 12:8F CTIC HCV RNA BEDE 4715 2 Log IU/mL Ll ED
b
FIETRE T HOV RNA HS—EE B RS UF. AEIB 12 BETICHCVRNAEDEDH 2 Log lUmL RO
REH
T b= ZI— DA ji A5 breakihrough
(R=FUVENVERBFRERLY)



®2W CLFNOBER

Vaniprevir IR I4A552 et &
BER (BEREMOBETEHEED)

(1) BHERRRE

%&tm#?%&ﬁ% # : 288 4
RIfEF SR 287 4
| %m%ﬂ@(%) ' 99.7%
(2)mﬁm@mm<%ﬁ$1mw¢twwﬁméﬁﬁ)
| . MR oEH , O RERM %
s J: 0 y fﬂ?{zﬁ% : f 84 29.2
COfm , s 63 21.9
e ; : 43 14.9
ﬁziﬁﬁ% T ' 214 74.3
GBS o 47 16.3
AR L 29 10.1
T o 60 20.8
LA e 29 10.1
Bls , o 96 33.3
E] P2 55 19.1
: @ﬁ: 64 222
g«& ﬁ%ﬁ%ﬁ&&&%ﬁ&@&% 271 94.1
Y 67 23.3
TG BB ELHE - 31 10.8
EGHBREE 72 25.0
: 91 316
211 73.3
54 188
218 5.7
‘ «%7’:1 E L ' 95 33.0
IFRRRER D : ; 126 43.8
/M * : 88 30.6
pREEL 30 104
am&ﬁﬁy 114 396
ﬁ%sxv%&%@ 96 333
Wk 82 285
,%Mm%$x6%ﬁﬁ%%$ 112 389
69 24.0
165 57.3
B 63 21.9
: % ! : e _— 127 44.1
ﬁ%ﬁ% <=gik'f]f, 58 20.1
- RIRfE 5 T 41 14.2
PEREE, mms & Uﬁn‘m% 56 19.4
&maxJ&Tmﬁw% ) , 217 75.3
BEE 91 31.6
%o%ﬁ 2 90 31.3
B s 90 313
{’Emli 1 fﬁll:)% 1 EWJ?}?J o t~ w:.
MedDRA ver.16.0
24 BERERODF -2 HEEND.

(KT ENEREREERLY)



3. DAA#£FEEHE (IFN based regimen)

HERZ2 150 mg H 7 EbAE LE 300 mg( 2 47 7€A), | B 20iET 5, THABEM G0,
TVR % SMV i et UTEL « BB, FTHLZEOFBHENETEHEEATLS (&S ),

v IFN RX— A M DAAs ff D Fp

C BRI 46iRT I DAA MBI L, AR EREeM, FEED 545812 IFN 7Y — G HEk
LA EEDbNS, LU 20144 10 ABLE, DAA A DkHEER, IFN Rdikiam s, IFN
FEEICIR S, IPN 8 M EIHE 20 REB I IFN R— X OERBFNTS—BIRTH 5, L, L IFN
OB DAA OEGTH AL ROMEEHTET 20 EEMNH 5, T4bH ASV +
DCV i&# T3, NS 7o 77 —YHEH TH 5 ASV iz d 3 DI6SV  NS5A M TH 5 DCV
D YIH, 5V IOMEMNS B &, BERINTAEBETION, HELERMS > THIFN £
BT A ETOUA N AR EMEFTE S EAMNH D, i, HHEERKS LEHIC DAADAD
HIEEAT D LSO BHEEREZBRT 2 WiEN S H, FREELERZHEGT 5 iEEd)s
%, L EAEB MR T 077 — CHMH ASV B0 D168V ZE 5, A IFN L HFAMED S
NTHSSMV IS bBEE 3 L, NSSA-YI3H ZER#k~D DCV A 13 L3IM Hi k&1 4 5 7]
fEtEAH 5%, BHED & T A NS HHEZERIZER OIRIEN L {723 &89 | SE THEAEM A OB LR
HoN5 T ENFMSN TSN, NSSA PG 68 AL, &k TRERIIDbR
DT 22 EMPSMITH >TSS, /2, IFN 20401 b RENMHIMENS 2 LOFR S
HHM, —EORRRIBOATEoT4HOEETH 5,

HAE TPN X— 20 DAA Uik, R TE 5 DAA T o F 7—ElEHDALTH D, TVR,
SMV, VPROSHEICHE6h B, D5 5 Genotype 2 iICHEIENH SO TVR I TH B, i
TVRIZ 1 §Ed 7 b O¥REH RNV, AREENTETSH 5, SMV i Peg-IFN a-2b 44
59 Peg-IFNa-2a & bPFHAMETH 5 L, BBEPLHERET, YIWIOERIEHITIE L T, Peg-IFN
& RBV @ 2 RIPERINIM % & 51z 36 MM, & 48 BMMiEHEI 5 & L0HHET H 5. VPR AR
LI’ O Peg-IFN/RBV & 24 MMOHHS 2 2 EMTRETH D, BFKEILBRETH S, SO &
HSILENEFNOHEROERAEITIIFENMH D, ChoZBMLTALEI ENMETH S,
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Aim: Liver fibrosis is a risk factor for hepatocellular carci-
noma (HCC), but at what fibrotic stage the risk for HCC is
increased has been poorly investigated quantitatively. This
study aimed to determine the appropriate cut-off value of
liver stiffness for HCC concurrence by FibroScan, and its clini-
cal significance in hepatitis B virus (HBV), hepatitis C virus
{HCV) and non-B, non-C {NBNC) liver disease.

Methods: Subjects comprised 1002 cases (246 with HCC
and 756 without HCC) with chronic liver disease (HBV, 104;
HCV, 722; and NBNC, 176).

Results: Liver stiffness was significantly greater in all groups
with HCC, and the determined cut-off value for HCC concur-
rence was more than 12.0 kPa in those with HCV, more than
8.5 kPa in those with HBV and more than 12.0 kPa in those
with NBNC. Liver stiffness of more than 12.0 kPa was an inde-

pendent risk factor for new HCC development in HCV. For
HCV, risk factors for HCC concurrence were old age, male sex,
low albumin, low platelets and liver stiffness, while for HBY
they were old age, low platelets and liver stiffness, and for
NBNC they were old age, elevated o-fetoprotein and liver
stiffness.

Conclusion: Liver stiffness cut-off values and their associa-
tion with HCC concurrence were different depending on the
etiology. In HCV, liver stiffness of more than 12.0 kPa was an
independent risk factor for new HCC development. Collec-
tively, determining the fibrotic cut-off values for HCC concur-
rence would be important in evaluating HCC risks.

Key words: FibroScan, hepatocellular carcinoma, liver
fibrosis

INTRODUCTION

EPATOCELLULAR CARCINOMA (HCC) is the
fifth most common cancer in the world and the
third most common cause of cancer deaths.! HCC,
accounting for 90% of primary liver cancer, is a global
clinical issue.? For improvement in the prognosis of
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HCC, curative therapy following early detection is
important. To this end, it is critical to identify high-risk
groups for HCC and perform appropriate surveillance in
the clinical practice of chronic liver disease. It has been
postulated that hepatitis virus infection, old age, male
sex, alanine aminotransferase (ALT) elevation, liver
fibrosis, and low albumin (Alb), low platelets (Plt) and
o-fetoprotein (AFP) elevation are risk factors for HCGC;
however, liver fibrosis is the most important risk factor
irrespective of its etiology.’¢

To date, liver fibrosis has been evaluated by liver
biopsy, but it is associated with several problems such as
invasiveness, sampling errors, semiquantitation and
diagnostic differences among pathologists. With the
development of FibroScan (Echosens, Paris, France)
using transient elastography, it has become possible to
quantitate liver elasticity non-invasively.” The diagnostic
accuracy of FibroScan for liver fibrosis has been recog-
nized widely for various chronic liver diseases with the
exception of some liver conditions such as congestion,
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severe inflammation or cholestasis in which liver fibro-
sis might be overestimated with FibroScan.®'? The risk
for HCC is evaluable based on liver stiffness measured
by FibroScan in cases with hepatitis B virus (HBV) and
hepatitis C virus (HCV).""" Nevertheless, in most
reports the risk for HCC was only indirectly evaluated
based on the value for liver cirrthosis as measured by
FibroScan. Liver stiffness related to HCC has not been
directly evaluated. Furthermore, the utility of FibroScan
in evaluation of the risk for HCC has not been eluci-
dated in non-B, non-C (NBNC) liver disease.

In this study, liver stiffness in patients with chronic
liver disease was quantitatively measured and liver stiff-
ness related to HCC occurrence was elucidated sepa-
rately in cases with HCV, HBV and NBNC liver disease
for investigations of its clinical utility.

METHODS

Patients

HE SUBJECTS COMPRISED 1002 patients with

chronic liver disease whose liver stiffness was mea-
sured by FibroScan consecutively at the University of
Yamanashi Hospital between January 2010 and Decem-
ber 2012. Informed consent had been obtained for
measurement of liver stiffness before the modality was
approved by the national insurance in October 2011. The
HCV group (722 cases including 66 sustained virological
response [SVR] cases), HBV group (104 cases) and NBNC
group (176 cases) were defined as HCV antibody posi-
tive, hepatitis B surface antigen (HBsAg) positive, and
HBsAg negative and HCV antibody negative cases,
respectively. Both HBsAg and HCV antibody positive
cases (n=3) and HIV co-infection cases (co-infection
with HBV, n=1) were excluded. HCC cases included
those with a history of HCC. Among the 1002 cases with
chronic liver disease, 246 had HCC and 756 were
without HCC. Of those without HCC, 470 hepatitis C
cases were followed up by abdominal ultrasonography,
contrast computed tomography (CT) or ethoxybenzyl
(EOB) contrast magnetic resonance imaging (MRI) every
3-6 months. HCC was diagnosed by contrast ultrasonog-
raphy, contrast enhancement in the arterial phase and
poor enhancement at the equilibrium phase in contrast
CT (including CT arteriography and computed tomo-
graphic arterial portography) and contrast MRI, and
histology by liver tumor biopsy. According to the Decla-
ration of Helsinki, this study was performed after
approval was obtained by the ethical committee of the
Faculty of Medicine, University of Yamanashi.

© 2014 The Japan Society of Hepatology
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Measurement of liver stiffness

FibroScan502 (Echosens) was used for measurement
with the M-probe and L-probe. Patients were placed in a
supine position with the right hand at the most
abducted position for right intercostal scanning. When
at least 10 effective measurements were obtained
with effective measurement at 60% or higher and
interquartile range at less than 30%, such measurements
were defined as effective and the median was employed
as the result of the measurement.*

Analytical methods

In each group of liver diseases (HCV, HBV and NBNC),
liver stiffness was compared between patients with and
without HCC. Then, the cut-off value of liver stiffness
for diagnosis of HCC was determined for later analysis
in each group. Patients’ backgrounds, laboratory data
and liver stiffness in the HCV, HBV and NBNC groups
were subjected to univariate, multivariate and subgroup
analyses on the relationship with HCC. The 470 HCV
patients without HCC at enrollment were followed up
with the day of measurement of liver stiffness desig-
nated as day 0. Factors related to the development of
HCC were examined by univariate and multivariate
analyses using values for liver stiffness and blood test
results at enrollment.

Statistical analysis

Category data were analyzed by the y?-test and Fisher’s
exact test, while numerical data were examined by
Mann-Whitney U-test. The cut-off value was set to yield
the largest Youden index by receiver-operator curve
(ROC) analysis. Multiple logistic analysis was performed
for multivariate analysis on factors related to HCC
concurrence. The Cox regression hazard model was
employed for multivariate analysis of factors related to
HCC development. Yearly development of HCC was
expressed as per personeyear. Cumulative incidence of
HCC development was calculated by the Kaplan-Meier
curve. P-values less than 0.05 were considered significant.

RESULTS

Baseline characteristics

LINICAL BACKGROUND FACTORS of 1002
patients were compared between patients with and
without HCC according to group (Table 1). There were
722 cases in the HCV group, 104 in the HBV group and
176 in the NBNC group. For all groups there was a
significant association with older age, low Alb and Plt,
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Table 1 Baseline characteristics of patients with and without HCC

Factors HCV patients (n =722) HBV patients (n=104) NBNC patients (n= 176)
HCC(+) HCC(-) P HCC(+) HCC(-) P HCC(+) HCC(-) P
(n=167) (n=555) (n=29) (n=75) (n=50) (n=126)
Age (years) 72 (42-89) 61(20-89)  <0.01 62 (49-76) 52 (19-73)  <0.01 70 (53-88) 63(19-88)  <0.01
Sex (male/female) 111/56 288/266 <0.01 23/6 47/28 0.11 33/17 69/58 0.16
Alb (g/dL) 3.6 (1.8-5.1) 43(2.1-53) <0.01 4.4 (2.0-5.0) 45(35-52) 004 38(19-47)  4.1(24-55) <001
T-Bil (mg/dL) 0.8 (0.3-4.7) 0.7 (0.2-26.9) <0.01 0.7 (0.3-1.2) 0.7(0.2-1.6) 045 0.7(0.1-1.5)  0.7(0.1-2.3)  0.90
AST (U/L) 48 (13-340) 32 (8-262)  <0.01 28 (16-95) 25 (14-178)  0.06 43 (17-146) 32 (10-291)  0.03
ALT (U/L) 43 (4-557) 32 (2-334)  <0.01 25 (10-134) 21 (9-375) 0.13 29 (10-80) 29 (6-517) 0.99
¥-GT (UJ/L) 36 (11-918) 28 (9-354)  <0.01 56 (13-267) 21(8-222)  <0.01 74 (15-628) 55 (7-743) 0.14
Plt (10°/L) 94 (25-299) 157 (40-343)  <0.01 118 (21-207) 172.5 (58-300)  <0.01 117 (14-264) 168 (30-387)  <0.01
AFP (ng/mL) 12.9 (1.3-54923) 3.6 (0.8-839) <0.01 3.8(1.3-22421)  2.7(1.1-709) <0.01 58(1.3-5194) 3.2(0.8-253) <0.01
Stiffness (kPa) 21.3 (3.9-75.0) 7.8 (3.0-72.0) <0.01 9.2 (4.7-75.0) 5.6 (2.8-32.4) <0.01 15.6(3.3-75.0) 7.4 (2.8-66.4) <0.01
Hx of IFN Tx (yes/no) 38/129 153/402 021 - - - - - -
SVR/non-SVR 10/34 56/97 0.09 - - - - - -
Tx of NA - - - 16/13 34/41 037 - - -
HBV-DNA >4 log - - - 4/25 16/59 038 - - -

copies/mL

Values are expressed as the mean (range).
~, Not applicable; AFP, a-fetoprotein; Alb, albumin; ALT, alanine aminotransferase; AST, aspartate aminotransferase; HBV patients, HBs antigen positive patients; HCC,
hepatocellular carcinoma; HCV patients, HCV antibody positive patients; Hx, history; IEN, interferon; NA, nucleoside analog; NBNC patients, HBs antigen negative and

HCV antibody negative patients; Plt, platelet count; stiffness, liver stiffness; SVR, sustained virological response; T-Bil, total bilirubin; Tx, Treatment; y-GT, y-glutamyl

transpeptidase.
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and elevated AFP among those with HCC. The propor-
tion of males was significantly higher among the HCC
cases in the HCV group. Stiffniess of the liver was signifi-
cantly greater among the HCC cases in all groups.

Determining cut-off values related to HCC
concurrence in each disease group

The cut-off value most related to HCC concurrence
was determined by the ROC analysis in each disease
group. It was set at more than 12.0 kPa (>12.0 kPa vs
<12.0 kPa; odds ratio [OR], 14.7; P < 0.001) in the HCV
group, at more than 8.5 kPa (>8.5 kPa vs <8.5 kPa; OR,
8.28; P<0.001) in the HBV group and at more than
12.0 kPa (>12.0 kPa vs <12.0 kPa; OR, 4.67; P <0.001)
in the NBNC group (Fig. 1).

HCC concurrence-related factors

Hepatocellular carcinoma concurrence-related factors in
the HCV group were examined. Univariate analysis
revealed that age, sex, Alb, total bilirubin, aspartate ami-
notransferase (AST), y-glutamyltransferase (y-GT), Plt,
AFP and liver stiffness of more than 12.0 kPa were sig-
nificant factors (Table 2). With the significant factors
extracted by univariate analysis, multivariate analysis
was performed, and age, sex, Alb, Plt and liver stiffness
of more than 12.0 kPa were independent factors

Hepatology Research 2014

(Table 3). Liver stiffness of more than 12.0 kPa was sig-
nificant with an OR of 4.53 (P < 0.001).

Hepatitis C virus patients were categorized into two
groups according to liver stiffness of 12.0 kPa or less,
and more than 12.0 kPa, and HCC concurrence-related
factors were examined in each group. Multivariate
analysis extracted age, sex, Alb and AFP in the group
with liver stiffness of 12.0 kPa or less as independent
factors, and age, Alb and Plt in the group with liver
stiffness of more than 12.0 kPa (Table 3).

In the HBV group, HCC concurrence-related factors
were examined. Univariate analysis revealed that age,
Alb, y-GT, Plt, AFP and liver stiffness of more than
8.5 kPa were significant factors (Table 2), and multivari-
ate analysis extracted age as an independent factor (OR,
1.12 [range, 1.04-1.21}, P < 0.004) while low Plt tended
to be associated with a high risk for HCC occurrence
(OR, 0.99 [range, 0.98-1.00], P=0.08) (data not
shown). Subgroup analysis showed that liver stiffness of
more than 8.5 kPa was a significant factor for HCC con-
currence irrespective of age of more than 60 years or
60 years or less, and PIt less than 150 x 10°/L or
150 x 10°/L or more (Fig. 2).

Also examined were HCC concurrence-related factors
in the NBNC group. Univariate analysis revealed that
Alb, Plt, AFP and liver stiffness of more than 12.0 kPa

p<0.001 p<0.001 p<0.001
80 ' ’ '
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207 % _%4 12.0kPa
T -
0
HCC(+) HCC(-) HCC(+) HCC(-) HCC(+) HCC(-)
HCV Patients HBV Patients NBNC Patients
n=167 n=555 n=29 n=75 n=50 n=126
Liver Stiffness 21.3 (4.7-75.0) 7.8 (3.0-75.0) 9.2 (4.7-75.0) 5.6 (2.8-32.4) 15.6 (3.3-75.0) 7.4 (2.8-66.4)

Figure 1 Distribution of liver stiffness categorized by the presence of hepatocellular carcinoma (HCC). Distribution of liver
stiffness is shown in cases with liver disease of different etiologies with and without HCC. The cut-off value for liver stiffness was
calculated so that sensitivity plus specificity would be the largest. A horizontal line indicating the cut-off value was drawn separately
in each etiology group with an insertion of the value. Liver stiffness is shown as the median (range). Liver stiffness scores were
significantly higher in cases with HCC concurrence. HBV, hepatitis B virus; HCV, hepatitis C virus; NBNC, non-B, non-C.

© 2014 The Japan Society of Hepatology
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Table 2 Factors related to HCC: univariate analysis

HCC risk assessment by liver stiffness 5

Factors HCV patients (n =722) HBYV patients (n=104) NBNC patients (n =176)
OR 95% CI P OR 95% CI P OR 95% Cl P

Age (years) 1.13 1.11~-1.16  <0.001 1.09 1.04-1.14 <0.001 1.07 1.04-1.12 <0.001

Sex (male) 1.84 1.28-2.64 0.001 2.28  0.83-6.29 0.110 1.66  0.84-3.27 0.147

Alb (g/dL) 0.07 0.04-0.11 <0.001 0.20 0.07-0.59 0.003 0.33 0.17-0.63 <0.001

T-Bil (mg/dL) 1.53 1.09-2.14 0.014 1.20 0.24-6.02 0.826 0.80 0.32-2.03 0.639

AST (U/L) 1.01 1.01-1.02  <0.001 1.01 0.99-1.02 0.431 1.00 0.99-1.01 0.554

ALT (U/L) 1.00  0.99-1.01 0.103 0.99 0.99-1.01 0.868 0.99 0.98-1.00 0.281

v-GT (U/L) 1.00 1.00-1.01 0.005 1.02 1.01~-1.03 0.003 1.00 0.99-1.00 0.392

Plit (10°/L) 0.98 0.97-0.98 <0.001 0.98 0.97-0.99 0.001 0.99 098-0.99 <0.001

AFP (ng/mlL) 1.01 1.01-1.02  <0.001 1.04 1.00-1.08 0.033 1.14 1.04-1.26 0.007

Stiffness > cut-off value* 14.3 9.27-22.1 <0.001 7.13 276-184 <0.001 4.67 2.32-940 <0.001

Hx of IEN Tx (yes/no) 077  051-1.15 0208 - - - - - -

SVR patients 0.56  0.28-1.13 0.108 - - - - - -

NA Tx - - - 1.48 0.63-3.51 0.369 - - -

HBV DNA >4 log copies/mL - - - 021  0.05-1.01 0051 - - -

*The cut-off value is 8,5 kPa in HBV patients, and 12.0 kPa in HCV and NBNC patients.

-, Not applicable; AFP, o-fetoprotein; Alb, albumin; ALT, alanine aminotransferase; AST, aspartate aminotransferase; HBV patients, HBs
antigen positive patients; HCC, hepatocellular carcinoma; HCV patients, HCV antibody positive patients; Hx, history; IFN, interferon;
NA, nucleoside analog; NBNC patients, HBs antigen negative and HCV antibody negative patients; Plt, platelet count; stiffness, liver
stiffness; SVR, sustained virological response; T-Bil, total bilirubin; Tx, Treatment; v-GT, y-glutamyl transpeptidase.

were significant factors (Table 2), and multivariate
analysis extracted age and AFP as independent factors
(data not shown). In the subgroup aged more than 65
years and AFP of less than 10 ng/ml, liver stiffness of
more than 12.0 kPa was a significant HCC concurrence-
related factor (Fig. 2).

Risk of HCC development in HCV infection

In the HCV group, the risk of HCC development was
evaluated in 470 patients without HCC initially who

were followed up. In contrast, evaluation of the risk of
development of HCC was not possible in HBV or NBNC
cases because no patient in those groups without HCC
initially subsequently developed HCC during this
limited observation period. These 470 HCV cases were
categorized into those with liver stiffness of more than
12.0 kPa and 12.0 kPa or less based on the cut-off value
determined at the analysis of HCC concurrence, and
Kaplan-Meier curves for HCC occurrence were con-
structed. Five patients developed HCC over a median

Table 3 Factors related to HCC in HCV patients: multivariate analysis

Factors All (n=722) <12 kPa (n = 460) >12 kPa (n=262)

OR 95% CI P OR 95% CI P OR 95% CI P
Age (years) 1.13 1.10-1.17 <0.001* 1.12 1.07-1.19 <0.001* 1.12 1.07-1.16 <0.001*
Sex (male) 3.55 1.98-6.39 <0.001* 43.4 4.88-387 <0.001*
Alb (g/dL) 0.27 0.14-0.46 <0.001* 0.19 0.06-0.63 0.007* 0.29 0.14-0.61 0.001*
T-Bil (mg/dL) 121 0.66-2.22 0.526 1.02  0.52-2.02 0.946
AST (U/L) 1.00  0.99-1.00 0.419
ALT (IU/L) 0.99  0.99-1.00 0.541
v-GT (U/L) 1.00 0.99-1.01 0.285
Plt (10°/L) 0.99 0.98-0.99 0.008* 0.99 0.98-1.00 0.113 0.99 0.98-0.99 0.036*
AFP (ng/mL) 1.00 0.99-1.01 0.138 1.10 1.01-1.19 0.028* 1.00 0.99-1.01 0.159
Stiffness >12.0 kPa 4.53 2.36-8.69 <0.001* - - - - - -

*Statistically significant.

-, Not applicable; AFP, o-fetoprotein; Alb, albumin; ALT, alanine aminotransferase; AST, aspartate aminotransferase; CI, confidence
interval; HCC, hepatocellular carcinoma; HCV, hepatitis C virus; IFN, interferon; NA, nudeoside analog; OR, odds ratio; Plt, platelet
count; stiffness, liver stiffness; SVR, sustained virological response; T-Bil, total bilirubin; y-GT, y-glutamyl transpeptidase.

© 2014 The Japan Society of Hepatology
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Subgroup No. of Patients Liver Stiffness Liver Stiffness
> cut off < cut off

No. of HCC Patients / Total No. (%)
HCV Patients (cut off value 12.0kPa)

Overall (n=722) 135/261 (51.7)  32/461 (6.9)
AgesB5y.o.  (n=415) 31114 (27.2)  8/301 (2.7)
Age>65y.0.  (n=307) 104/147 (70.7) 24/160 (15.0)
Male (n=399) 81/147 (55.1) 30/252 (11.9)
Female (n=323) 54/114 (47.4)  2/208 (1.0)
Alb>4.0gdl  (n=458) 19/84 (22.6) 12/374 (3.2)
Ab<d.0g/dl  (n=264) 116/177 (65.5) 20/87 (23.0

Plit=150 x10%L  (n=337)
Plt<150 x10%L  (n=385)

AFP<10 ng/ml  (n=568)
AFP>10ng/m! (n=154)

)

16/52 (30.8)  14/285 (4.9)
119/209 (56.9) 18/176 (10.2)
)

)

52/132 (39.4) 23/436 (5.3

83/129 (64.3)  9/25 (36.0

HBV Patients (cut off value 8.5kPa)

Hepatology Research 2014

OR (95%Cl) P value
—Q" 14.4(9.31-222)  <0.001
——— 13.6 (6.04-30.8)  <0.001
+ 13.7 (7.82-24.0)  <0.001
—_— 9.08 (5.50-15.0)  <0.001
! = 92.7 (21.9-391)  <0.001

I
— 8.79 (4.07-19.0)  <0.001
— 6.37 (3.54-11.5)  <0.001

1
el 8.57 (3.86-19.0)  <0.001
—— 11.6(6.63-20.3)  <0.001

1}
— 11.6(6.74-20.1)  <0.001

—_— 3.21(1.31-7.83)  0.013

Overall (n=104) 18/32 (56.3)  11/72 (15.3) Y S 7.01(2.71-18.1)  <0.001

AgesBOy.o.  (n=57) 6/15(40.0)  3/42(7.1) —= 867(1.81-414) 0007

Age>60y.0.  (n=47) 1217 (70.6)  8/30 (26.7) B S 6.60(1.76-24.7)  0.006

PIt2150 x10%L (n=50) 4/8(500)  2/42 (4.8) r - 20.0 (2.75-145)  0.004

Plt<150 x10%/L. (n=54) 14/24 (58.3) 9/30 (30.0) -—-—'E—— 3.27 (1.06-10.1) 0.035
NBNC Patients (cut off value 12.0kPa)

Overall (n=1786) 33/70 (47.1) 17/106 (16.0)

5.19(2.569-10.4)  <0.001

Ages65y.0.  (n=85) 7/26 (26.9)  6/59 (10.2) | IS S— 325(0.97-109)  0.098
Age>B5y.0.  (n=91) 26/44 (59.1) 11/47 (23.4) — 472(1.91-117)  0.007
1}
AFP<10 ng/ml  (n=156) 22/58 (37.9) 11/98 (11.2) — 497 (2.1811.3)  <0.001
AFP>10ng/ml  (n=20) 11/12(91.6)  6/8 (75.0) : 1.38(0.16-11.9)  0.596
0.1 1 10 100 1000

Figure 2 Odds ratio (OR) for the presence of hepatocellular carcinoma (HCC) in specified subgroups associated with liver stiffness
over the cut-off value. The OR (95% confidence interval [CI]) for HCC and a P-value are shown for each subgroup of hepatitis C
virus (HCV) patients with liver stiffness >12.0 kPa, hepatitis B virus (HBV) patients with liver stiffness >8.5 kPa and non-B, non-C
(NBNC) liver disease patients with liver stiffness >12.0 kPa. Liver stiffness >12.0 kPa was a HCC concurrence-related factor in all
subgroups of HCV patients. In particular, the association was stronger in females than in males. In HBV patients, liver stiffness
>8.5 kPa was associated with HCC concurrence irrespective of age >60 years or <60 years and platelets (Plt) 2150 x 10°/L or
<150 x 10°/L. In NBNC patients, liver stiffness >12.0 kPa was associated with HCC concurrence in the subcategory of age >65 years

and o-fetoprotein (AFP) <10 ng/mL.

follow-up period of 691 days. The incidence of HCC
development was significantly higher among cases with
liver stiffness of more than 12.0 kPa than among those
with liver stiffness of 12.0 kPa or less (P<0.001, by
log-rank test) (Fig. 3).

Factors related to HCC development were examined,
and univariate analysis extracted elevated AST, elevated
AFP and liver stiffness of more than 12.0 kPa as signifi-
cant factors, and multivariate analysis revealed that liver
stiffness of more than 12.0 kPa was an independent
factor. A history of interferon treatment and a SVR were
not independent risk factors (Table 4). Cumulative inci-
dence of HCC development was 2.5% in 1 year and
6.1% in 2 years (2.63% per personeyear) in patients
with liver stiffness of more than 12 kPa. In those with
liver stiffness of 12.0 kPa or less, it was 0% in 1 year and
0% in 2 years (0.15% per personeyear).
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DISCUSSION

E FOUND THAT stiffness of the liver was signifi-

cantly greater in those with HCC in the HCV,
HBV and NBNC groups than among cases without HCC.
In the HCV group, liver stiffness of more than 12.0 kPa
was the most appropriate cut-off value for HCC concur-
rence producing the highest OR and the stiffness signifi-
cantly correlated with HCC development. Likewise, liver
stiffness of more than 8.5 kPa and more than 12.0 kPa
were the most appropriate cut-off values associated with
HCC concurrence in the HBV group and the NBNC
group, respectively.

FibroScan has been widely used as a non-invasive
measurement system for liver fibrosis. The most appro-
priate cut-off value for diagnosis of liver cirrhosis was
11.8-15.9 kPa with sensitivity ranging 79-87% and
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Figure 3 Cumulative incidence of hepatocellular carcinoma
(HCC) development in hepatitis C virus patients. Cumulative
incidence of HCC development in cases with liver stiffness
>12 kPa and <12 kPa is shown. Four and one case developed
HCC among cases with liver stiffness >12 kPa and <12 kPa,
respectively. Liver stiffness >12 kPa was associated with a sig-
nificantly higher risk of HCC development than liver stiffness
<12 kPa (P < 0.001). No case with liver stiffness <12 kPa devel-
oped HCC for at least 2 years.

specificity 81-95% in the HCV cases, 11.7 kPa with a
sensitivity of 84.6% and specificity of 81.5% in the HBV
cases,'”?'* and 10.3-17.5 kPa with sensitivity ranging
92-100% and specificity 88-97% in non-alcoholic fatty
liver disease cases.*'* On the other hand, the value for
liver stiffness most significantly related to HCC concur-
rence not to liver cirrhosis in each disease group remains
elusive, '¢182°

The present analysis revealed that the cut-off value
most closely associated with HCC concurrence was
12.0 kPa in the HCV group. Masuzaki et al. reported that
HCC concurrence was more frequent in the presence of
a firmer liver, but presented no appropriate cut-off
value.” In contrast, Akima et al. and Kuo et al. reported
that 12.5 kPa and 12.0 kPa were, respectively, the most
appropriate cut-off values for HCC concurrence.
However, their studies included heterogeneous etiolo-
gies and the cut-off level was not examined separately
according to each etiology.”'® On the other hand, these
cut-off values were almost comparable with the cut-off
of 12.0 kPa in the present study because most cases in
these studies were positive for HCV. The cut-off level for
liver stiffness at 12.0 kPa, which was most closely asso-
ciated with HCC concurrence in the present study, was
almost comparable to the minimum cut-off level of liver
stiffness for diagnosis of liver cirrhosis. In HCV positive
cases, HCC concurrence was more frequent in cases with
a histological semiquantitative diagnosis of fibrosis at

HCC risk assessment by liver stiffness 7

F4 (liver cirrhosis) by liver biopsy.***?” These clinical
observations were consistent with the quantitative
results of the present study.

In the HCV group, liver stiffness of more than
12.0 kPa was associated with HCC concurrence inde-
pendently of other factors associated with HCC concur-
rence, such as age, sex, Alb and Plt (Table 3). It has been
reported that male sex and old age were risk factors for
HCC independent of liver fibrosis.®**-*" Although it is
presumed that low Alb and Plt are indirectly implicated
in the advancement to liver cirrhosis, liver stiffness was
independent of those factors and may reflect the risk for
HCC directly related to fibrosis. Subgroup analysis
(Fig. 2) revealed that liver stiffness of more than
12.0 kPa was more closely associated with HCC concur-
rence in females than in males. It was elucidated that
HCC development was more closely associated with
advancement of liver fibrosis in females and that mea-
surement of liver stiffness in females was more useful
than in males.

Although it is rare, some HCV positive cases develop
HCC before clinical advancement to liver cirrhosis, and
the clinical characteristics of such cases have been
poorly investigated. To investigate HCC concurrence-
related factors, we categorized HCV positive cases into
two groups according to liver stiffness of more than
12.0 kPa and 12.0 kPa or less (Table 3). In those with
mild liver fibrosis with liver stiffness of 12.0 kPa or less,
old age, male sex, low Alb and elevated AFP were HCC
concurrence-related factors. It was suggested that the risk
of developing HCC was increased even in cases with
mild liver fibrosis as long as those factors were present.
Recently, it was reported that metabolic factors such as
diabetes and non-alcoholic steatohepatitis are associ-
ated with HCC development independently of liver
fibrosis.*'* It is necessary to further investigate how
metabolic factors influence HCC development in
patients with mild liver fibrosis and low values for mea-
surements of liver stiffness.

Furthermore, in the HCV group, 470 cases without
HCC were followed up (median, 691 days), and liver
stiffness of more than 12.0 kPa was the only indepen-
dent factor for HCC development (hazard ratio, 12.3;
95% confidence interval, 1.27-132) (Table 4). Curves
for cumulative incidence of HCC development revealed
that HCC development rates were significantly different
between cases with liver stiffness of more than 12.0 kPa
and 12.0 kPa or less (P < 0.001; log-rank test) and that
HCC developed beginning 6 months after measure-
ments in cases with liver stiffness of more than 12.0 kPa,
whereas no HCC developed for at least 2 years in cases
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Table 4 Factors related to HCC development in HCV patients

‘vje tunsie], '’y 8

Factors Patients who developed HCC  Patients who did not develop HCC Univariate Multivariate

n=>5 n =465

HR 95% CI P HR 95% CI P

Age (years) 60 (51-72) 61 (20-88) 101 093-1.10  0.837
Sex (male) 4 (80.0%) 245 (52.7%) 449 0.50-403  0.180
Alb (g/dL) 4.6 (3.4-4.8) 43(2.1-5.3) 156  0.16-15.7  0.705
T-Bil (mg/dL) 1.2 (0.5-2.4) 0.6 (0.2-26.9) 110 0.86-140  0.442
AST (U/L) 84 (19-131) 32 (8-262) 1.02  1.00-1.03  0.013*  1.01 099-1.02 0358
ALT (U/L) 49 (13-163) 31 (2-334) 101 099-1.02  0.179
¥GT (U/L) 51 (12-130) 28 (9-354) 101 099-1.02 0223
Plt (10°/L) 98 (82-173) 156 (43-343) 0.98 0.97-1.00  0.128
AFP (ng/mL) 6.2 (2.1-272.8) 3.5 (0.8-839) 1.00 1.00-1.01 0.025* 1.00 0.99-1.01 0.271
History of IFN 3 (60.0%) 256 (55.1%) 0.62 0.10-3.87  0.609
SVR patients 1(20.0%) 124 (26.7%) 038 0.04-345  0.388
Stiffness >12.0 kPa 4 (80.0%) 103 (22.2%) 189 2.10-171 <0.001* 12.9 1.27-132 0.031*

Follow-up period (days)

477 (223-963)

691 (23-1069)

*Statistically significant.
Values are expressed as the mean (range) or n (%).

-, Not applicable; AFP, a-fetoprotein; Alb, albumin; ALT, alanine aminotransferase; AST, aspartate aminotransferase; Cl, confidence interval; HCC, hepatocellular carcinoma;
HCV, hepatitis C virus; HR, hazards ratio; IFN, interferon; NA, nucleoside analog; Plt, platelet count; stiffness, liver stiffness; SVR, sustained virological response; T-Bil, total
bilirubin; y-GT, y-glutamyl transpeptidase.
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