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PSR 5 (P=0.0034) o 22 GT IL28B A F1 4| 4p it » TT éh& % § #.% 7 RVR
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Chronic hepatitis C infection (CHC) is a leading cause of decompensated
cirrhosis and hepatocellular carcinoma. Forty-eight-weekly pegylated interferon
(PEG-IFN)plus weight-based ribavirin (RBV) has been the current standard of care
(SOC) for CHC genotype 1 in Asia-Pacific region and can only achieve an overall
sustained virologic response (SVR) of 60-70%.The single nucleotide polymorphism
(SNP) near the interleukin-28B (IL28B) is associated with spontaneous or
treatment-induced viral clearance in untreated patients. It remains unclear for the
efficacy of current SOC and influence of IL28B SNP in re-treating Taiwan CHC
relapsers.

In Taiwan, since November 2009, we consecutively enrolled 103 CHC relapsers
into this study. We evaluated the 1L28B SNPs, virologic kinetics, and biochemical
responses of CHC patients receiving 48-weekPEG-IFN plus RBV. Only 75 CHC
genotype 1 relapsers (73%) were included for analysis. The overall viral Kinetics was
37%,73% and 52% in rapid virologic response (RVR), end-of-treatment viral response
(EOT-VR) and SVR respectively. Relapse rate was 29%.Patient with TT I1L28B had
higher rate of RVR (P=0.0002), EOT-VR (P=0.0001) and SVR (P<0.0001) in
comparison with GT. Achieving a RVR ensured a higher SVR rate (P<0.0001) and
lower relapse rate (P=0.0034). In combination of week 4 viral negativity (i.e. RVR)
with 1L28B genotype, a high positive and negative predictive value of SVR achieved
as equally good as week 12 viral negativity.

About half of the CHC relapsers in Taiwan would achieve SVR under current SOC.
IL28B SNP would influence the on-treatment viral kinetics, SVR and relapse rate in
retreatment. There might be the individualized therapy according to the 1L28B SNP
and RVR in the future, especially the early stopping rule.

Keywords: chronic hepatitis C, pegylated interferon, 1L28B, retreatment
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- % 4% (Introduction)
1.1 # ¥ (Background)

2 C 319+ L (chronic hepatitis C, CHC) g # &3¢ = | {3 % hE & R Flz - >
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Z 8 0.3%5 12%:27 § 4 3% $ig to ] C 3]5% X 5 4 (hepatitis C virus, HCV)
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treatment-naive CHC infection)
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C a3+ % ﬁim,‘?)’éﬂ.ﬁ A > W R PRI A A 0 b BB
11354 2% #13 (viral genotype) &t /- ¥ m){%% # 4 8 % it (on-treatment viral Kinetics)
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1.3 Htt CAPFLR 4 e =/ (Re-treatment of chronic hepatitis C infection)
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fipfm HCV g4 £4p0 o> Fopd #10 £ @2 > 2log lUML w2+ 4L 5
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14 > A8 Ap WA 7 &2 IL28B ¥ - 73k 7 4512 (Genome-wide association
study [GWAS] and IL28B single nucleotide polymorphism [SNP])
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APFL oy 20 R AE B SN AR A FIM R 7 5 & g o 8

2009 £ 4= > 5 - kA > K T AR BEAT 7 (GWAS) > 4307 o b 38

A fE R FRBAR e 0 B g SRR L F  p e 2 o B IR IL28B A F] i B

4 - - PO S SN PL R o E B R - AT CrEp A B A1 L
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IL28B Z F]ihl — 23k % 2544 5]4e rs8099917 and rs12979860 » =+ % +
1A MY T L EFD IFNA-3 @ & F S HCV i g Fenies > Flpt 4t
NEEREIHFARIEF R P £R e d Bt a) 5 - A C

AL 4 8 #(HCV genotype 1) chg 3 » it £+ F & 3 = S HRin R
{65 5 # iz en1L28B SNP 94 (4 rs8099917 2 T allele>rs12979860 2 C allele) >
A A h A (T F SVR)ST LIRS o SN R T HCV 4 £
BRI ARR ~ E R B B4p T g0 IL28B S A A E i & SVR R

fenigipl i @ 2% o it 2.4 HCV genotype 2 &% 3 g # st % - IL28B sh14 ¢ & &

ﬁ}lj%ﬁ—%‘ﬂﬂ‘]é‘ﬁcﬂi"-sjﬁa% #mﬁ R F A RH IR T
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Fl ¢ hsia f 4o Fptd Ao SR @ FHE A C AL 1L28B SNP
%

FRPRInF A AREAL R Y FIEAPE IL28B B E ¢ R

15 v i & > ok eh%  (Comparison between eastern and western populations)
hF A2 A )I* PEFERIFRIECAFLR ARG A ADL R o w8
Ll FIEE i/p)%‘ﬁkrﬂﬁﬁm}ﬁ hHCV genotype L g A & ¢ » L > + &4
G Adpgo B R gnd g8 M e 2 A T in M { (GWAS)E R
IL28BSNP £ F A flenf B o JARATZ A 215 & > L2 A B3 L 5000 F b
FiE e IL28B SNP 1 6] o F]pb » A o A fE¥E @ FIEF KA F N S H L

2 e}; — i FF L E fiiE e [L28B SNP 5] sk st j\ﬁ*’f§

1.6 E 4&+vp+ %4 (Direct anti-viral agents, DAAs)

FFFET T RAOFRIIS R 0 v AR IR A m i%",lr?%%l"l“ T o
£ H g 7Rt 2 HCV genotype 1 :fg’,:’i B %~ F#dL e |L28B SNP (4 rs8099917
2 Gallele - rs12979860 = T allele) s & ip f @ cups = & 4 5 F L (W40
) -

TR ENE R pup & B (DAA)? St A E LY hE BERAH I A2
Flie® seam ZoFopS ook o AP R CAPFLRS F Y LR HE
JE P o H ¢ ko Fadrd] A (serine protease inhibitor) 4 Boceprevir £« Teleprevia -
© 32011 & A ERE T3 FHF A (FDAEEL © b3 o Tt > § ik C
ﬂ”ﬁﬁﬁiﬁﬁﬁﬁiﬁﬁiﬁéﬁlﬁéﬁﬁwéﬁ*ﬁﬁ%%ﬂ’@ﬁi
T- MhERfURS B4 -"li“g'i;w}%% ek BER DT NSRRI RF o e
WELY e BRP N aFuRE otk £ 224 HCV genotype L £ % ent k¢ 7
B4 SVR e ¢ o Ra > iR A8 H @R % M EHF iz 8- Fiz? > 4=

i PSR 25-3% @A ETISVR A § R Sieg VR F Y
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L7 #30 Tipp A RnR L CAPFL R H a0 § & L R ipfpranp 5 dp 5]
(Current Guidelines in retreatment of CHC patients who fail to achieve SVR)
1712012 # & < 7§ & § O HCV B 4 &JZ £ 3 (APASL consensus
statements and management for HCV infection)®

P REFEEARECIAIFURFF PR AFT R RRY Lox T f R
?“@%%$%%ﬁ’ﬁ%*kﬁﬁﬁﬁﬁﬁ%i%%¢MM°@{&%kﬁ%

BE ez

\%%'&

lH

PRI SR s ‘i{ +|é?fﬁ.}%#mﬁ, ’5\'14/%_“$}?5-* v &3

b= i ek A kR -

1.7.22011 # % P54 1 § ¢ £-4F HCV genotype 1 & % # éh{ #74p 51 (AASLD,
an update on treatment of CHC genotype 1 infection)*
B A VoK i e HCV genotype 1 ?, = o B G ke E_& B boceprevir g
teleprevir &2 £ »cF fF 12 FHEF L NT 7 S FRF RinhERY 0GR
B SR % prehgenotype 1 B 0 RIR A IR Y dupd B TR LA
e o F AR F (relapser) ~ 5 > & i (partial responder » 7 % &5 R E N € &
i E B8 A AR AP 0§ AZE 2 log IUMML 50 55 £ o & 24 3 R o A
2 ) &2 F RH f (null responder) » 5% 11 & i& } it e0 & & boceprevir &
teleprevir 22 £ »x+ g% M 2 R EFE DT T S HRISRK B oF 5w s A
PERBE ORFIRERE T IcK Y OpE FRE AT RFRISFFE A £5

L @—‘*f A @‘Pﬁ’”’f?%‘ﬁ_f’

1.7.32011 & g 57 1 § € h C 3PP L TRk ek 45 31 (EASL clinical practice
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guideline: management of HCV infection)®®
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237 S 4kio o e HCV genotype 1 # 4/6 &% » 3 7 S HFH 2 B EA K ¢

W ogenotype 2 & 3 &% » R A LT T S HHE T

o

$2¢ genotype 1 g A hi 2 CAPF X & F > 4o fed- T in A ped F & =
R R R Y AR B 0 F] S At i TR g /fﬁ g R Y
Mo ZH AGE RV URY A NES > TE B im}{%%%&’ﬂﬂfﬁ-k’ Ly Eoat
BE-T r\ﬁ;j\m%%ﬂ o PR ,gjtx“?tgenotype]_}g\;_{bmi'fg TR R

RREBOFRT P RE A BT P ET T SRk o

1.8 st 3 hE EE2 2 £ & 1+ (Issue and importance of the study )

BE M0 B AR EENRE C AP b o F R S iR
Rr(EEE e F AT = SH)L S 005 oo $0 TR ¥ KR & Ry > B3
i * DAA 25T 5 2 A 7R3 P gy IL28B it Hps T LS - SR

= fT o

1.9 7 7 chipi & 4 2_p 7 (Hypothesis and treatment endpoint)

Z A F j{;‘gd - W PRt TR AT 3 KA IL28B SNP i i+ C 313+ 4 5
F O R pp PEEOTERI E o p AT Y S0 & B R (primary endpoint) 5 7 % A
E PR R BT T RHE R AP F o LIRS 55 BSVR)
P & (secondary endpoint) & =iz /5% ¢ mﬁfafr A BRI, TR 451213 24
Fepd R R o “ﬁ%tLif’F B R R R E L S FA R pE DT
R CRIREY S SR R H R - FRE e EH LR PR e d s

BBt o Toav i A B A 5% (personalized therapy)id- K e p e o
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Wit WPREM BB ] HEAT SR L PR CAPFL R F £ SR
Eoxt A 2§ 0 SHReniR LR 0 IL28B nH - PR S BT E AR
IR L iR end s o 2 & P ehh R IL28B chl - Pk 5 A) 2 sk
=+ 5 F Jis(rapid virologic response ;RVR) ~ & #7554 & & Jis(early virologic
response; EVR) 12 % 3 4 s 4 8 5 J(SVR) M 4 2 B4 & B enpst i ot

O BIR (e E e s E s AT R BMI s SRR AR ) e & F1R (Ao

e
s

FIA e wopE £)% SVR AR T e Jpd S BRILDE 0 TR

O
)
=1

FLRE A i B IR B0 R ARz LR T R

22 F > E R R {TH
2.2.1 qzis s A dmAz(Enrollment of Patients)
£2009 & L~ 1B stk B Rk b A C AR R F A H
FAFEHFFRLT T AP BRF D FRE TR DFER TR
TR R A Adp b SR P R B PR(TE 24 3)h HCV 4 £ &2 RN
ot is Fehg BT i AT CAPFURS > TR EIH YR

=FF -

2.2.2 % »~ i (Inclusion Criteria)

FAfesT b RE ORI C AT R F A LAY Y o d i i

(1) # 4 *+ 18 %
(2)CaI# ¥ s F 448 & 1% » anti-HCV(+) » & Abbott HCV EIA 2.0 (Abbott

Laboratories) i ig] o



(3) & i ¢ ¥R ECHPF K :;{;gi (HCV-RNA) - ¢ real-time RT-PCR analysis
(CobasTagMan HCV Test, version 2.0; Roche Diagnostics) i ] o

(4)CAI* s 4 2 F14] > 4 reverse hybridization assay (Inno-LiPAHCV II;
Innogenetics)p] ¥ o

(B)s i ® ALTR ¥ -

2.2.3 # “f i% ¢ (Exclusion Criteria)

R IREIT LS SRR SN

(1) & s (7 $4<13 g/dl; ~ 2<12g/dL)

(2)# t3kk £ (Neutrophil count < 1,500/mL)

(3) = -] =4+ 2 (platelet count < 90,000/mL)

AFPFFBFR4 A€ Epd R4 E

G tLiFys (= B 4 FE >209)

(6) % ¥ |4 3FAT i B, ﬁ (Child classification, B £t C)

(7) B 48 055

(®)F ¥ # i

(9) & 275 % B H

(10) o3 H s Bedow® ~ pREA R ~ T8 > i 2 TR s H
(11) &

o

Y
f

(12) &2 e & @

AN

Y
p

2.3 # % 3k ¥+ (Study design)

'[%KL—V/? ?fﬁf* Klf&%Fm”T*ﬁf’fmwFﬁ;'r’} '/ﬁ};‘ ;E ‘? Fb‘ﬁ FET\EPL
d 2009 & 11 * 3 2012 & 6 " -pt ATy 34 Tﬁ%ﬁ@’. Ageh )

I & 1975 & # f * 2L 7 3 (Declaration of Helsinki) £z &% }55 B fr g hif
2 TRk 7% 44 (International Conference on Harmonization for Good Clinical
Practice) o fjh » #1732 w0 » 975 ehip A 32P 18 2o & 3 (Written informed

consent) o



SERREE T YA Ea e RS RIS R R R
T E - L T L s st 4 £ (pegylated interferon alfa, PEG-IFN alfa) ¢z =
priRixfE R AL T ¥ = +1(Copegus® , F. Hoffman-LaRoche; or Rebetol® ,
Merck) - # ¢ & »x+ 2% > % 5 PEG-IFN alfa-2a (Pegasys® , F.
Hoffman-LaRoche )& * & 2 #| & 180 igw : & ¢ * PEG-IFN alfa-2b (Pegintron®

Merck) | # & A E A K > @ BE & 27

=

8 1.5 s o ¥ HCV genotypel

s

—

£

TR 800 F w0y Ak AP LR A ES LR T T 24387 %

¥ 7T XHHE LSS P r PR B00-1200 E 5 5 @ genotype2 F - RIHIE 5 F P
FOMLdbrte s o LEP ORI RFEHEFL DS 1022 45> RS

Vo X v B ER R & PHEER o B ki fedoB] 1 A o

2.4 3 2 %r(Laboratory)
2.4.1 % . %t & (Routine laboratory examination)

BioR T o RE Y ARIAATET R L G2 A RLEES L W TR
X ko FRrm Atk Ao F 26 & ¢ 7 complete blood count and differential
count (CBC/DC), prothrombin time (PT), albumin, bilirubin, aspartate transaminase
(AST), alanine transaminase (ALT) , blood urea nitrogen (BUN), creatinine (Cre) ,
alfa-fetoprotein (AFP), free tetraiodothyronine (free T4), thyroid stimulating hormone
(TSH), ferritin, fasting glucose (glucose AC), total cholesterol (T-CHO), triglyceride
(TG) , urine pregnancy test (5 *I-+ {£) o ¥ &R Gk ik b &7 5 @R F & § eninf
R & iﬁpiiﬁjﬂ—\f,‘% 7CBC/DC-AST ALT = = i * iﬂPiﬁﬂ\E‘ﬁ e T4, TSH,
fasting sugar - *£ %4z 5 /& #& % (abdominal ultrasonography) i 8_ 755 o &7 B 400

RN R B R ST R TP VL R

2.4.2 &+ 24 $ 8 & +7(Molecular assays)

2.4.2.1 C 3% L s 4 chzk F4 1 (HCV genotyping)



C A3+ :f,;a«% erzk F1A] Z % * reverse hybridization 77 ;2 4 47 (Inno-LiPA

HCV II; Innogenetics) -

2.4.2.2 CA|»+ :"(:),%%r RNA chz_ & » 4722 % »c & B| (Quantitative HCV RNA testing
and monitoring of treatment efficacy)

& ¢ T HCV }ﬁa* & d RT-PCR analysis 34 7 =_& » 7 (CobasTagMan HCV
Test > version 2.0 » Roche Diagnostics » # B ™ *2 2 25 1U/ML) - & & PF4% 5 0o

W(RAAE) o R P (R 4F 1232 483F) > B (LR (s 24 1% -

2.4.2.3 7 2 £ %]~ 3] (Host genotyping)

",!rt pzoek o A DNA £.d Fife R 2 B P B0 ;ﬁgv} QIlAamp Kits
(Qiagen, Inc., Valencia, CA, USA) % 47 @ {8 - @ 7 2 ek 14 4 &4 ABI TagMan
allelic discrimination kit and the ABI7900HT Sequence Detection System (Applied
Biosystems) 4 47 1 2_ = F]4* » IL28B A F]rs8099917 2. ¥ — % L 7 2512 (SNP)

ek Fe A R

2.5 % >3 iz (Assessment of safety)
M TREFRFEFIOE E - LAY 2R A TF A AER

(adverse events, AES) # # » i ¥ g;g@ FHFTHRPIRAGFE 2MHTR - 29 242

KRR IEA S B b - B - 7 % - pEARIRE  PERRRE - L K ERE R
A Y IR s P s ] R M SR g 1 R P S ¥ oo miz
AR 3 NORE LR EUPF AR LARL I FERF RNERY
BRI FALE B EFHREIRPIGE LR > U 3N (Stepwise)ik Br
BEAFRFEFTIRBFE LT LFLEFREI RPN DL
TR AR o §F R F § T R Hheaos s i (teratogenicity) 0 R fin

WAL Bp (s 6 B P ARIRER 305 o
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2.6 A FE AR E & ¢ 5%k (Treatment dose reductions and stopping rules):
(1) hemoglobin -] ** 10.0 g/dL» P § = =8 +ker®| £ & P& =t & -5 200mg > 3¢
X ZRE

(2)% hemoglobin -J- >+ 8.5 g/dL » P] & i § = = tRkenig * o

(3)% & ¥ v = 3%+ #c(absolute neutrophil count » ANC)-] >+ 750/mL & x -] 4% 3+ 3
/] %+ 50,000/mL » P& s+ 3 F 7 R0 HE o B A%+ peginterferon alfa-2a
(Pegasys)  #| & d & i+ 180/ 1 135 % 4 % 90 pge % £_i#¢ * peginterferon alfa-2b
(Pegintron) » # &£ d FxF 2 7L 1532 10O B> 5 05ug-

(4)F 0 o 3f3- g+ 500/mL 2 o ] 47 3+ b 3t 30,000/dL 0 B %k £ ] T 4R
gt o

C)FA2AKEPRERPASET AT R TR LA FHE -

(6)% t3d B 4 & £ {5 » hemoglobin w < & ® 42:F 10.0g/dL > § = & k7 1 &
Frig * o d & p 400~600 mg F| £ B A A o

(7)F o s sfe- ek 0 750/mL & i ] 4 34 ke~ 3¢ 50,000/mL > BI& >t 5 7
Bt ® o E2xF 2 d - mianHE B 4@ * 4o peginterferon alfa-2a
(Pegasys)d & it 135ug B 42 ; @ peginterferon alfa-2b (Pegintron)p|d = ¥ = =
THE 1.0pug B o

(8)F i ® 5 123k hHCV RNA £ 2255 % % e 4p st > % &2 )% > 2 log 1U/mML >
AL L ipf o 4ot FE 5 7 & JsF (non-responder) - %] 5 EaFEFREEEF

(SVR)e % ¢ {2 i<

VAt S A CR Y%L RV ES
(D s ek A2 BF - RAWEBRAG > G BIVRE T o
(2)#@L*§5§§Fﬁ‘@§\'&ﬂ_pﬁ ﬂ&—% '\K@zﬂ abw o R B ER L”ﬁ%"g};p R g

S & o

11



R)isktr* L h e FHP T3 FWRE - BAREL A FFEF 3y %R 15 5
IR PafE > T 7 EE#“,%‘};!'ZZ? PRERTET L AREINGIH AF T
WA F S Y PG RGN FIL ARBHE A FT R .

@%ﬁéﬁﬂlﬁﬁﬁﬁﬁwéﬁﬁﬁﬁﬁﬁ’ﬁwbiwﬁ&gjﬁmﬁﬁ

THAFAP TR o

G * FIFH A LE

LAY~ 2R FFA SV BA CMERR ~ H 2R H 0 bk 1
® % v PR R 19EE (b]4o acetaminophen # ibuprofen) -~ if B ediok
AEFFEE OB E LR o

IL & 457 3k ~sfos: RRPIF 7 0@ * A8 QA HED & LA KT 4 0H|

Ik

2EPERY

I 24/ BRI ¥ 0@ * FRBES LR -

IV. #-5: e BB Ry B 0 Fme » BE - §iop 22 8%
258 0 4% o

RS CEREHE SR TIER L T X NIEEIPN S
PO FRIRBYTFEL LS 2 RRREHY P FE R L
L

VL P v p st [T R e AT PR ELAKF -

VILE @ v FR2 & HpE(m1%) ¢ 380 MARAF o S i F5F
R 2RFARBEEL o RAIDEFFEFRTTLEET S 4
ZAMAREBR Sk FA o AR R RFAR o FR B EL
BpEadpmnl § 25 fF e 3= 2l -

(6)i * T = d+hend 2 F R
e ~rRed: BB 70U * BAE S ENEL & R MT T A E 4w

.‘)l%fo
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I A L BET A

-rx\1.

Rif Rt b U R SRR B N AR M T R
HAE St ip g -
N f 0 C R e SORBE S B & J T = SRR e s o

IV, fi: {edd0 i BB T © S HRenBl R 2 A o

2.8 Xiit 4 47 (Statistical analysis)
2.8.1 % Fé A Bt
P2 4k A~ o[22 E 25 (Rosner, Foundamentals of Biostaticstics, 6th ed,

2006)

|ne2PA B P PO FP0-P)]
(P.=P>)

F 2 % (genotype TT) » &3+ SVR e85 5 70%

Py # P& % (genotype GT/GG) » w3 SVR e 5 5 30%
P: (P1+P,)/2
0=0.05 F¥ > 11,=1.96
Power = 1- = 0.8 F¥ » n=0.842
iz 5 type L error 5 0.05 @ type Il error 3 0.20 efi-j™ » 3K rs8099917
TT(70%)= GT/GG(40%) = 2k 7| i .3%?:},*5% B F L §e 5 40% % * 2-sided test

At T EEC A 58 4 o

282 % ®Im AT

@ %58 d T35 (E (mean) £ - & X (standard deviation, SD) % 4 47 - #f W] % 38
Pl d | A 3 (percentage) k & 47 o 5k A e %] AL A 4 i (baseline characteristic)
2./ 45 0 % F % & i 2. chi-square test ~ Fisher’s exact test & Student’s t test * i&
7 kL3t & 47 - Primary efficacy end point _d Intention-to-treat analysis /z 4 47 ° /&

K & vt )¢ * Fisher’s exact test 4 4972 o 5 @ * B iEiw E’IF % (logistic

13



regression) 4~ 47 <1 ¥ % 38 (Univariate) &% % % 38 (Multivariable) 1+ ] ¢ 12 25 & vt

(odds ration, OR) 14 2 95% 17 #F ¥ ¥ (95% confidence intervals, CIs) &k £ 51 « #73
k7 ¥ |4 ¥ %_(test of significance) 23k g & ;# (two-tailed) » % P & (P value) ] ** 0.05
Plees 2.5 3 S ¥ 12 - T2 & * Microsoft Excel database (Microsoft Excel
2001; Microsoft Corporation, Seattle, WA, USA) 4z & » ¥ 12 Stata statistical software

(version 9.2; Stata Corp, College Station, TX, USA)*4c 12 & 47 ©

14



P L1
% 5 AN

I
e

3.1 ¥ 7 ¥ % 2 # #x(Characteristics of the Study Patients)

A E R G 106 R F]ﬂi%émf’—n p3l”€j1ﬁﬁ§xir)§fﬂﬁﬁﬂiﬁ
HipREAE LR HAANI03 R TH PRI P AB R A TR A LM T
® & fhegAz(Figure 1) o 24 > 75 #(73%) £ % - A F17) C 24K 4 (HCV
genotype 1) % ; 28 = (27%)A_% = & F13| C 3%+ L 54+ (HCV genotype 2) & %
(Figure2) o % — 22 % = A T2t CAFL 4 ¢ > & w]F 65 =(87%)% 26

=(97%) & # = & 48 Fchipf o H AR 10 = (13%, HCV genotype 1) % 2 (7%,
HCV genotype 2) & % F15 & ¥ w Fenp4 L& doidprt @2 < 2-log ™ % £
Flo & 80 o T R FER S D e G dich BERRE

Traph B AR F - AFAIRE CAPT R R Y a9 o ot HCV
genotype 1 & fd~4oin iy &2 S ip S A TR AL L 377 I (Table 1) -
ié%ﬁ*&ﬁ&#ﬁ%%ﬁ*ﬁ@ﬁ%?3%~$@E§ﬁ$ﬁﬁmMWM$
index, BMI + 2 0.2 kg/m?) ~ %4k ‘& it 4p 33+« (AST to platelet ratio index [APRI]
FA13) s @ k¢ e ALT 2 albumin B 7 % g0 o

£ ip R P B i A2dE 50 & (77%)2 119 14(56%)+ b & § (Tablel) -
47%&:’1,&—‘}5 BMI 4z :& 25 kg/m2 M 60%,&?{ em e ? ALT AZ i % @ Fr2 8
b oo & IRy enR i #% % peginterferon alpha 2a & »c+ 3 % & # % 2 (Pegasys vs.
Peglntron = 76% vs. 24%) -

% - ATl C A G ¥ ¢ 0 IL28B ¥ - 13k 5 27 44(1L28B SNP)
(7% rs8099917 24#) 4 TT A F1 & A & 5 (TT vs. GT vs. GG =72 % vs. 28% vs. 0 %) -
Fli & GG AT » T HEHIBLE F H o 2158099917 GT A F| A4 d > TT
A FVA R K R () 24 &)~ SRR 4 i< (BMI S 0.7 Kg/m®) ~ 54, i
K(ALT i€ 51U/L) « 12 HCVRNA 4 £7 3 > TT AR & % s 4 £ 50 GT
& T e 1t TT &2 GT A Fle 3l endpihiey #E b h3 b o f2 f syt a7 b gr

AP IR

15



32 A d A BF p—ipKhi&iF? ~iohBhiE 20 FEFEFHIEF BERH
(Viral Kinetics—On-Treatment, SVR and relapse)
SR SR (5 s A B B 1 A 3 (Figure 4) » 37%:n % - A FIA B
AR E AL H R e T ,fﬂfk i @ 1 HCV RNA (7 i 55
%+ % F J& - rapid virologic response, RVR) - % 12 i 5% BF > 13% SRR §4
7 ® rHCV RNA 2 - 7 "% 2 log IU/mL 12+ (Fr & 3% i> & #p ),%# 2 £ & > without
partial early virologic response, pEVR[-])@ 13%7¥ 2> 2 log IU/mL 2 F e &
P (7 PEVRI+]) @ 36%R K@i ¥ e FFppd L A% s
Y T P fv]:jﬁai (= 2>5 8 f[,ia«% 2 F J& > complete early virologic response,
CEVR) o gt #b » fiif 48 1k FF - T3% & & ¥ 11 ad¥ i e ¥ P12 Pl & (ricf &
=+ § F Ji - end-of-treatment virologic response, EOT-VR) ° is i & & 16 24 ¥ >
73 52% 8 ¥ ¥ 4 FRlA Bl ? HHCVRNA 4 (F T8 p4 £ 7 o
sustained virologic response, SVR)<# # 5 55 =& 4 &isf ek pr e iRl 7 Tlp S
fo £ fif B i AT 16 (29%) & % HCV RNA * H1IR i i ¥ (405,
relapse) -
i IL28BSNPs @ 3 - &2 GT A F]3l4ade > 25 TT A FIAhE F 5 s
ik -‘Ifiif?r 2 F &(RVR, P=0.0002) ~ /5% 3‘;:},%% 2 F & (EOT-VR, P=0.0001) 1 % ## 4§
Fid & F (SVR, P <0.0001) @ GT A& FIAN & F i o it ¥ o d @ & ik (7]
7 #B v » e pEVR & CEVR B % ) om GT 3| %ﬁ AR T A f}l]ﬁ?:f,%i B

;= (P =0.006) -

3.3 kipR ¥ A b4 BRI (% 4% 123%) 2 IL28B SNPs 4 3] k73 4
i+ & F s 4 (SVR and relapse rate according to on-treatment viral kinetics
[week 4 and week 12], and IL28B SNPs) (Figure 5 and 6)

Fr s pS FF BRVR) TE LG RE Vs R ARSEF L

(EOT, RVR vs. non-RVR = 96% vs. 59%. P=0.0003 )~ # 3 dF i}ﬁa% g F &(SVR,

16



RVR vs. non-RVR = 86% vs. 32%. P<0.0001 )1z % fiz i< _’rﬁ;ﬁai 42 ¥ (relapse, RVR vs.
non-RVR = 11% vs. 46%. P=0.0034 ) -

IL28B TT 2 74| %—‘ﬁ’ﬁ ol SN R 4 ;V#‘r,fé%?:}%i 2 F &(SVR, TTvs. GT =
67% vs. 14. P<0.0001) £ ¥ r1id % i ehd & 7t ;4 5 5 &> 0l 1L28B
A A (TT & GT)Ee # m4 £ 7 ROSVR)EM - fa4te 5@ s P
:)ﬁi%‘?ﬁ &% > IL28B A F]A| et B ﬁ*“}ﬁa* Br T BFEa2 B IL28BTT
#£ #1413 1 F 9 SVR v & (TT vs. GT = 48% vs. 10%. P=0.048) 7 j i< ci4f 3§ % 6
(TT vs. GT = 35% vs. 75%. P=0.0581) -

BioRiEAEY FREFRZEINCERIEF B ¥ R4 T EESDL
LR g EFFPEINFI RS FF BSVR, pEVR[+] vs. cEVR[+] = 10% vs. 52%.
P=0.015)°71% tip i A iRl # 3ok ¥ & (* EOT-VR)sE F 7 id S 5 §
F I s @ SNPTT A F1Al 5 @ vt )i = SVR(TT vs. GT = 78% vs. 33%.

P=0.006) -

34 L1l pA HF A ‘g“;?;* g F A4p B F] % 45 3 (Factors associated with

RVR and SVR)

3.4.1 P-4 & & E(RVR)4p B F]% (Factors associated with RVR) (Table 3 and 4)
At RS R R dp i s N TR B F Sk Y Bed IR K

T HCV RNA i5 % 0 2 (8 3987 ig :;I-;s:i #F BRVR)F M - @ IL28B 2 TT &

FlAI R ErE- & RVR 3 M afbh = 758 %]+ (OR, 20; 95% Cl, 2.5 - 159.8;

P=0.005) -

3.4.2 1% ‘é“pfgfr 2 F & (SVR)4p & )% (Factors associated with SVR) (Table 3 and 4)
07 G g 477 0 IL28B TT A F13](OR, 12;95% CI, 3.12-46.14; P <
0.001)s2 #-i¢ 5 4 4 F Ji5(OR, 12.8; 95% Cl, 3.77 — 43.50; P < .001) 1> 45 5 i &

B F oo s o5 7] chig Bl F]F o gt b > 4 1 (OR, 2.94; 95% CI, 1.14-7.61; P = 0.026)

17



ME B w ¥ d F-v k& (OR, 3.67;95% CI, 1.20 - 11.17; P = 0.022) 7= 5 & 5 s3*

2 % SVR 8 5

343 # .ééfﬁr,-i B F R %38 78 & +7(Multivariable Models in predictors of
SVR) (Table 5)

FARTRFRA ARG HIFS RS EF BORRIFF o A T5
XE - AFAMPECAFLR ADRF Y > F REFTHORA(F]F) 2300 ~ i
BHCE P o2 A F Mg FE B SVR F15+ # & - & % 58 (dichotomous variable)>
T @ 4 % 38 (continuous variable)#? =t 5 % 32 (ordinal variable) i :§ % %k F &
A ZFFF TR ARTIFRF QO TFRIFE RS TS R R GEN
Fces o 4o IL-28B A F1A] Rt A B 8 BRVR) ~ ]~ 8~ 6 Fd - 3
"La fE~ ALT & ~ APRI ~ £ 48 %’Tfé_#ﬁ #ic( BMI) ~ 2 2 HCV RNA mi%?{)?s% £ o
IL28B &2k F14)] At it e @ & B 3p R SVR %5 & v (TT vs. GT: odds ratio, 22.81;
95% Cl, 2.84 - 183.34; P=0.003) - # =t % » {4 %|(¥ vs.-~ : odds ratio, 14.69; 95% ClI,
1.98 — 108.88; P=0.009) ~ RVR (positive vs. negative: odds ratio, 6.58; 95% CI, 1.41 —
30.77; P=0.017), ¥ v Fv (* vs. -]>* 4.3 g/dL: odds ratio, 6.93; 95% CI, 1.24 —

38.54; P=0.027)7" % & 4 3+ 4, % 99E R SVR 3

3.5 12 IL28B SNP 22 ;5% ¢ f{;’j:’i w4 BRI ORI iE'H?r,?é;?:fgai 2 & J& (Prediction of
SVR in combination with IL28B SNPs and/or on-treatment viral kinetics)
3.5.1 % 9|2 IL2B SNP &t 1?54 B4 gt k3gip SVR i i@ (Predictive value of
SVR by IL28B SNP, or viral kinetics) (Table 6A)

F A& BE-1L28B 2 F1A(TT vs. GT)~ & 4 5% 12 %5 & &4 1+ (viral negativity -
T ? R IHA)E S IEREFR RS F s 2 %5 o & IL28B A A F
12k pma dstdpio % 4 p+ s (ThEpd 25 B RVR)ZHF

F & enbE 143 B (B (positive predictive value , PPV)# % (PPV, 86 vs. 67 vs. 69% =

18



RVR vs. IL28B SNP vs. week 12 negativity) - X & > % 12 35 #i% - & 1L28B
AT 2 Fp 4 5 0tk 1297 R B (negative predictive value , NPV) v % 4 3% 75
& 12  (RVR) B (NPV, 95 vs. 87 vs. 86% = week 12 negativity vs. IL28B SNP vs.

RVR) -

3.5.2 £ # IL2B SNP #2554 #- 4 & % i k4pp] SVR hif i@ (Predictive value of
SVR by IL28B SNP and viral kinetics) (Table 6B)

L3 IL28B A FIAI & 5 4 & % 12 % 3 HIs -2 F TR SVR et ¥ o
#-1L28B A #1425 4 ﬁ::ﬁp‘% A 1 (TP Rk :}%:‘i 2 F & RVR) e 138 P B
% (PPV, 85 vs. 76% = TT/RVR(+) and TT/week 12 negativity(+)) o @ I£ 3¢ Bl &
Pl = feant e H A4p % c0(NPV, 90 vs. 100% = GT/RVR[-] and GT/week 12

negativity[-]) -
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AP RS CIF LSRR LT R R RS SRS E R

SR R(TE A HE A F R AT T S48 B AR) e # 5 9 G 50%:

A

AL EBE R O FRECIFLAL LR THE LR L F T Nw

FRFEL FH o 5 - AFA R C AT %, (CHC genotype 1) =t sk

S F B AR ATR Y B bt’lj%iﬁv SRR AR G AN BT E

FHEE B A RAL @ F o P F ek 00 g ¥ (relapsen) @ 4

ﬁ%‘fga% g F &(SVR): 31-32%>m % & )@ (non-responder)sSVR B] & 13-20 % -

PR A R RVEATEE S PR Sl TR % (relapser)>SVR % 23% >
@ # F J&+# (non-responder)2. SVR R| &5 4-9 % -

f]*'u IL28B Zk F] 3] 4e M 4R 3t > § = B 3 gt A F L PEhlE - PR f A (T
rs8099917 {r rs12979860) #x = & ﬁ frimmme ) ﬁ 2_ favorable allele (-
rs12979860 C allele % rs8099917 T allele)¥z unfavorable allele (4= rs12979860 T
allele 2 rs8099917 G allele)z. 1t ] & 2 A &2 FL7 3F kvt G # b > @ fdy v 4 @

= #8SNP crallele »~  F @ P A H I 20 5010 > Z A G FT 7 ¢ E
rs8099917 % = 1L28B SNP i3 3% o IL28B SNP 2 favorable allele #7 ¢ vt ] ¢
BBk EA A T L R o 11 rs12979860 5 6] 5 £ 3 C AF L p A R
Aism i pow ']ii,%“ﬁ%n’; % Jm4 o 2 favorable allele (TT) 5 76%7 unfavorable
allele (GT/GG) ¢ 24% ; # = 5 WL CAPFLA R H 7 i 5d in 7f B E
TTA % 68%m GT/GGA] 2 32%; % E_ Aok 4 e g —‘ﬁ » p| favorable allele (TT)
" % 43% > @ unfavorable allele (GT/GG)R] + 2 % 47 % - 7= = favorable allele #+
§At GRS CAPF A BR S s @ T o R ik 158099917 A
% %% twdr A eh ¥ %% ¢ favorable allele (T allele) & 93% ; % % f& 1% C 35+
LR AP Tallele *% 5 90% 5 5 &7 ik = # (WU 2 7 ;bﬁ @m %) Tallele

[ % 5 86% (54 = TT » 21 = GT) -
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Chapter 1. Introduction
1.1 Background

Up to 60-80% of patients fail to eradicate the virus spontaneously after being
infected with hepatitis C virus (HCV)?, especially in asymptomatic individuals.
Chronic hepatitis C infection (CHC) is one of the major causes of chronic liver
disease and becomes a disease of substantial global burden. An estimated number of
170 million people in the world are chronically infected with HCV?®. In Asian-Pacific
regions, the crude prevalence of HCV infection estimates from 0.3% to 12%, with
markedly geographical difference®.

CHC is associated with variable degrees of hepatic injury, which has become a
leading cause of decompensated cirrhosis, hepatocellular carcinoma, and liver
transplantation. Therefore, to treat CHC earlier and reduce transmission is needed to

decrease the liver-related morbidity and mortality.

1.2 Current standard of care (SOC) for treatment-naive CHC infection

Clinical care for CHC patients has advanced considerably and has been revised in
the past two decades. The major goal of CHC treatment is to eradicate circulating
HCV and achieve sustained virologic response (SVR, defined as undetectable HCV
RNA six months posttreatment, which is regarded as virologic cure).With the
approval of pegylated interferon (PEG-IFN) in 2001 by the Food and Drug
Administration (FDA) in the United States, weekly PEG-IFN in combination with
weight-based ribavirin (RBV) is well accepted and has been the current SOC for CHC
patients. Viral genotype- and on-treatment-response-guided personalized therapy

under such SOC regimen can only achieve an overall SVR of 40-50% in patients with
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genotype 1 for 48 weeks and 80% or more in those with genotypes 2 or 3 infection for
24 weeks>®,

Treatment with PEG-IFN plus RBV is also associated with many adverse effects,
i.e. flu-like symptoms, severe fatigue, depression, irritability, sleeping disorders, skin
reactions, dyspnea, neutropenia, anemia, thrombocytopenia, ALT flares and thyroid
dysfunction. Fortunately once accomplishing SVR, long-term clearance of HCV
infection is achieved and is regarded as cure virologically. Many beneficial effects
accompany SVR, including fibrotic regression, reducing rate of HCC, decreasing rate
of liver failure/liver-related death, and improving quality of life”.
There are various pretreatment viral and host factors to predict treatment response.
Viral factors include HCV genotype, baseline viral load, viral kinetics during
treatment and co-infection with another hepatotropic virus or with HIV'%*2 Host
factors include gender, duration and age of infection, race or ethnicity, baseline
hepatic fibrosis /necroinflammation /steatosis status, overweight, insulin resistance,
serum ALT level, noncompliance, adverse events during treatment and genetic
factors®*1315 The strongest baseline predictors of SVR are HCV genotype, 1L28B

polymorphisms and status of liver fibrosis*®.

1.3 Re-treatment of chronic hepatitis C infection

A substantial proportion of treatment-naive HCV patients fail to achieve SVR
with standard combination therapy. In re-treating HCV patient, the optimal regimen is
not well established yet and the efficacy remains unclear.

Retreatment with PEG-IFN and RBV could achieve SVR in 30-50% of relapsers
(undetectable HCV RNA during therapy but reappeared after the end of treatment)
and only 10-15% of non-responders (less than 2 log IU/mL drop of HCV RNA from

baseline at week 12) 2*. SVR in retreating patients can be predicted by several
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factors, including viral genotype, baseline HCV RNA level, viral suppression at week

12, previous treatment regimen/duration, age and body weight'*%.

1.4 Genome-wide association study (GWAS) and 1L28B single nucleotide
polymorphism (SNP)

Is there another critical host genomic factor influencing the HCV therapy? It is
reported that the single nucleotide polymorphism (SNP) near the interleukin-28B
(1L28B) in several independent genome-wide association studies (GWAS) is
associated with spontaneous or treatment-induced viral clearance in previously
untreated patients®*%,

The IL28B SNP such as rs8099917 and rs12979860, which is located upstream of
chromosome 19, can encode IFN A-3 with anti-viral effects against HCV and plays a
key determinant for SVR?#*’. The favorable IL28B SNPs are strongly associated
with SVR in HCV genotype 1 patients who receive PEG-IFN and RBV, but are
controversial in HCV genotypes 2 or 3. The value of IL28B variant to predict SVR is
better than pretreatment HCV RNA level, fibrosis status, age, and gender®*",

In IFN-based therapy, IL28B SNPs variations are also associated with on-treatment
viral kinetic and are the strongest pretreatment predictor of SVR in HCV-genotype-1-

infected patients. It is said that the impact of IL28B SNPs will keep influencing SVR

in IFN-based regimen against HCV but might be decreased in interferon-free era’.

1.5 Comparison between eastern and western populations

Asians have better treatment response than white patients who received PEG-IFN
plus weight-based RBV therapy in CHC genotype 1****. Heterogenous viralogical
responses to PEG-IFN-based treatment among various ethnicities might be partially

explained by the difference of favorable allele distribution of IL28B.
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1.6 Direct anti-viral agents, DAAs

A considerable portion of CHC patients fail to respond to current SOC with
PEG-IFN and RBV treatment, especially for HCV genotype 1 and unfavorable IL28B
SNP and poor on-treatment viral response.

DAAs, targeting several steps in the HCV lifecycle, are drug classes which are
current developing for CHC treatment. Serine protease inhibitors (Boceprevir and
Teleprevir) are approved by FDA in 2011. The current significant advance is the
addition of DAASs in combination with PEG-IFN and RBV to improve virological
response and abbreviate the duration of treatment. DAAs have shown significant viral
suppression and improvement of SVR rate, especially in HCV genotype 1 infection.
However, 25-37% (treatment-natve*“°) and 34-41% (treatment-experienced*’*%)
CHC patients fails to achieve SVR in triple therapy with combination of protease
inhibitors, PEG-IFN and RBV in addition to excessive unpleasant adverse events (eq.,

anemia, dysgeusia, rash, pruritus and diarrhea*>*

) and medical costs.
1.7 Current Guidelines in retreatment of CHC patients who fail to achieve SVR
1.7.1 APASL consensus statements and management for HCV infection®

Relapsers who have favorable factors may be retreated with PEG-IFN plus RBV
without the addition of DAAs. In the future, triple therapy with combination of
PEG-IFN, RBV and DAAs should be the standard care for retreating CHC patients

who fail in the initial SOC*8,

1.7.2 2011 AASLD, an update on treatment of CHC genotype 1 infection®
In treatment-naive patients, the optimal regimen for CHC genotype 1 infection is
the use of boceprevir or telaprevir in combination with PEG-IFN and weight-based

RBV. Shortened duration of therapy could also be considered in favorable virologic
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response.

In treatment-experienced CHC genotype 1 patients, re-treatment with boceprevir
or telaprevir in combination with PEG-IFN plus weight-based RBV in relapser, partial
responder (more than 2 log IU/mL drop of HCV RNA from baseline at week 12 but
still detectable at week 24) and null responder. Response-guided therapy could be

considered in for relapser and partial responder but not in null responder.

1.7.3 2011 EASL clinical practice guideline: management of HCV infection®

Treatment-naive CHC patients without contra-indication to PEG-IFN and RBV
should be considered for therapy and weekly PEG-IFN in combination of
weight-based RBV for HCV genotype 1 and 4-6 and flat-dose RBV should be used
for genotype 2 and 3.

In re-treating CHC genotype 1 patient who failed in response to prior PEG-IFN
based therapy, they should not be retreated with the same regimen, because the SVR
rates are relatively low. These patients should be retreated with PEG-IFN, RBV and
DAA:s if available. However, patients with HCV non-1 genotype infection can be

re-treated with PEG-IFN and RBV because there is no option available soon.

1.8 Issue and importance of the study
It remains unclear for the result of Asian CHC relapsers undergoing current SOC.
It is still unknown whether 1L28B SNP will influence the treatment outcome in HCV
treatment-experienced patients who receive combination therapy of PEG-IFN plus

RBV without adding DAAs.

1.9 Hypothesis and treatment endpoint

We conduct a prospective study to clarify the predictive value of IL28B SNP in
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HCV relapsers. The primary endpoint of this study is to evaluate sustained virologic
response under the SOC of PEG-IFN and RBV. The secondary endpoint of therapy is
to assess the likelihood of an SVR by evaluate he on-treatment virologic responses at
4,12, and 24 weeks of therapy. In addition, another goal of this research is to yield
sufficient information that offers optimal management and clinical personalized
decision-making process for CHC retreated patients in response to treatment of

PEG-IFN and RBV.
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Chapter 2. Materials and Methods
2.1Enrollment of Patients

In Taiwan, since November 2009, the Bureau of National Health Insurance
launched a reimbursement program for the re-treatment of chronic hepatitis C patients
who had relapse after a 24-week peginterferon plus ribavirin combination therapy. We
defined virologic relapse in patients who had undetectable serum HCV RNA at the
end of 24-week treatment and had recurrent hepatitis C viremia during the
post-treatment follow-up period, i.e. not obtaining a sustained virologic response

(SVR).

2.2 Inclusion Criteria

We consecutively enrolled patients with CHC relapse into this study. Further
inclusion criteria for this clinical study included: age >18 years old, presence of
anti-HCV antibody (determined using Abbott HCV EIA 2.0; Abbott Laboratories), a
detectable serum HCV RNA level by real-time RT-PCR analysis (CobasTagMan HCV
Test, version 2.0; Roche Diagnostics), HCV genotyping by a reverse hybridization
assay (Inno-LiPA HCV II; Innogenetics) and serum alanine aminotransferase (ALT)
level greater than the upper limit of normal.
2.2.3 Exclusion Criteria

Patients were excluded if they had anemia (hemoglobin level, <13 g/dL for men
and <12 g/dL for women), neutropenia (neutrophil count, <1500 cells/mm3),
thrombocytopenia (platelet count, <90,000 cells/mm3), coinfection with hepatitis B
virus or HIV, chronic alcohol abuse (daily alcohol consumption, >20 g/day),
decompensated cirrhosis (Child-Pugh class B or C),autoimmune liver disease, liver
transplantation, neoplastic disease, evidence of drug abuse, pregnancy, poorly

controlled autoimmune/heart/lung/hematology/renal disease or unwillingness to
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receive contraception during the study period.

2.4 Study design

This prospective observational clinical study was conducted from November 2009
through June 2012 at National Taiwan University Hospital, Taipei, Taiwan. Written
informed consent before enrollment was obtained from all patients in accordance with
ethical committee approved protocols, the principles of the Declaration of Helsinki of
1975 and the International Conference on Harmonization for Good Clinical Practice.

Eligible patients were prescribed 48 weeks of weekly, subcutaneous injections of
peginterferon alfa (Pegasys, 180 mcg, F. Hoffman-LaRoche; or Pegintron 1.5 mcg per
kilogram of body weight, Merck) and a divided daily weight-based oral ribavirin
(Copegus, F. Hoffman-LaRoche; or Rebetol, Merck; 800-1200 mg per day). Patients
received 48-week therapy on an outpatient basis and then an additional 24-week
follow-up period without treatment. Visits occurred at week 1, 2, 4 and then monthly

(every 4 weeks) following initiation of therapy to assess the efficacy and safety.

2.5 Laboratory
2.5.1 Routine laboratory examination

Routine laboratory test findings, including complete blood cell count and serum
ALT level, were assessed at enrollment and at each following outpatient visit;
prothrombin time, serum albumin level, bilirubin level, and creatinine level were

assessed at enrollment and every 12 weeks until the end of the follow-up period.

2.5.2 Molecular assays
2.5.2.1 HCV genotyping

HCV genotyping was performed at baseline by a reverse hybridization technique
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(Inno-LiPA HCV II; Innogenetics).

2.5.2.2 Quantitative HCV RNA testing and monitoring of treatment efficacy

Serum HCV viral load was evaluated quantitatively by RT-PCR analysis (Cobas
TagMan HCV Test, version 2.0; Roche Diagnostics; limit of detection, 25 IU/mL) at
baseline, on-treatment (week 4, week 12, the end of treatment), and 24 weeks after the

end of treatment.

2.5.2.3 Host genotyping

In addition, genomic DNA was extracted from peripheral blood mononuclear
cells by using the QlAamp Kits (Qiagen, Inc., Valencia, CA, USA). Genotyping was
performed using ABI TagMan allelic discrimination kit and the ABI7900HT Sequence
Detection System (Applied Biosystems). An SNP located around 1L28B loci

(rs8099917) was genotyped.

2.6 Assessment of safety

Participants were evaluated for adverse events (AEs) and laboratory tests to assess
safety at each outpatient visit, including flu-like symptoms, severe fatigue, depression,
irritability, sleeping, disorders, skin reactions, dyspnea, neutropenia, anemia,
thrombocytopenia, ALT flares and thyroid dysfunction. Patients who withdrew from
the study were encouraged to receive outpatient visits without treatment until the end
of the follow-up period. Stepwise reduction in PEG-IFN or RBV therapy was
determined according to the severity of AEs and the laboratory abnormalities. The
initial dose resumed after improvement in the laboratory abnormalities and the
severity of AEs. Patients are advised of the risk of teratogenicity with RBV and the

need for birth control for 6 months after treatment.
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2.7 Treatment dose reductions and stopping rules

(1) If hemoglobin is <10.0 gram per deciliter, the dose of ribavirin is reduced and

adjusted by 200 mg at a time.

(2) If hemoglobin is <8.5 gram per deciliter, ribavirin administration is stopped.

(3) If the absolute neutrophil count is < 750 per cubic milliliter, or the platelet count
< 50,000 per cubic milliliter, the PEG-IFN dose is reduced. If peginterferon alfa-2a

is used, the dose can be reduced from 180 to 135 and then 90 pg per week; if using

peginterferon alfa-2b, the dose can be reduced from 1.5 to 1.0 and then 0.5 pg/kg per

week.

(4) If the neutrophil count is <500 per cubic milliliter or the platelet count is <30,000

per cubic milliliter, PEG-IFN is stopped.

(5) PeglFN is also stopped if there is severe depression or severe adverse effects.

(6) If hemoglobin goes up (>10.0 gram per deciliter), ribavirin can be re-started from

the dose of 400-600 mg per day.

(7) If neutrophil (>750 per cubic milliliter) or platelet(> 50,000 per cubic milliliter)

counts go up, PEG-IFN is re-stared from a reduced dose, i.e. peginterferon alfa-2a

(135ug per week) or peginterferon alfa-2b (1.0 pg per week).

(8) PeglFN is stopped if there is severe depression or severe adverse effects.

(9) If the decrease of serum HCV RNA is less than 2 log 1U/ml at week 12 from base

line, treatment is stopped due to a minimal change of SVR.

2.8 Statistical analysis
2.8.1 Estimation of sample size

The sample size was estimated to be 58 patients in each group on the basis of a
type | error rate of 0.05 and a type Il error rate of 0.20 for a primary 2-sided test with

the assumption of a 40% difference in SVR rates (70% and 30% for different
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rs8099917 TT or GT/GG, respectively).

2.8.2 Statistical analysis of variables

Mean and standard deviation (SD) were calculated for continuous variables.
Percentage was used for categorical variables. The baseline characteristics of
treatment groups were compared using the chi-square test, Fisher’s exact test, or
Student’s t test, when appropriate. Intention-to-treat analysis for the primary efficacy
end point was performed. Treatment responses were compared with use of Fisher’s
exact test. Univariate and Multivariable-adjusted odds ratio (OR) and 95% confidence
intervals (CIs) were derived for each factor using logistic regression. All of the tests
of significance were two-tailed, and a P value of less than 0.05 was considered
statistically significant. Data were collected in a Microsoft Excel database (Microsoft
Excel 2001; Microsoft Corporation, Seattle, WA, USA) and analyzed with Stata

statistical software (version 9.2; Stata Corp, College Station, TX, USA).
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Chapter 3. Results
3.1 Characteristics of the Study Patients

Of the 106 patients screened, 3 did not meet the inclusion criteria (unwillingness
for treatment) and were excluded from the study. The remaining 103 eligible patients
were scheduled to receive a 48-week treatment of PEG-IFN plus ribavirin (Figure 1).
Seventy-five patients (73%) were HCV genotype 1 infection and twenty-eight
patients(27%) were HCV genotype 2 (Figure 2). Eight-seven percent (HCV genotype
1, n=65) and 97% (HCV genotype 2, n=26) of patients had accomplished the 48-week
treatment, 13% (HCV genotype 1, n=10) and 7 % (HCV genotype 2, n=2) of the
patients prematurely discontinued because of less than 2-log reduction in serum HCV
RNA level from baseline in week 12 of therapy. Twenty-four- week follow-up after
therapy was completed in all patients.

Only HCV genotypel infected patients were included for the following analysis.
The baseline characteristics of retreatment were somewhat different from those
comparing with initial treatment in HCV genotype 1 infected patients (Table 1).
Patient were around 3 years older in average, increasing body weight (BMI, 0.2 kg/m?
increase), increasing liver fibrosis score (AST to platelet ratio index, APRI, 1.3
increase) and decreased ALT and albumin level in retreatment status.

In retreatment, a majority of the patients were older than 50 years of age (77%) and
male predominant (56%) (Table 1). Forty-seven percent of the patients have a BMI of
25 kg/m2 or greater, and 60% have a serum ALT level greater than 2-fold the upper
limit of normal (ULN) . Most patients received peginterferon alpha 2a for
combination therapy (Pegasys vs. Pegintron = 76% vs. 24%).

As for the 1L-28B SNP genotype (rs8099917) in HCV genotype 1 infection in
retreatment (Table 2), the TT genotype was predominant (TT vs. GT vs. GG =72 %

vs. 28% vs. 0%). In comparison with rs8099917 GT genotype, patients with TT
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genotype was younger (2.4 years old younger), lighter (BMI, 0.7 kg/m? less), and less
impaired liver function tests (ALT, 5 IU/L less). Baseline HCV RNA viral load was
higher in TT genotype than GT. However, the above-mentioned parameters between

TT and GT were not statistically significant.

3.2 Viral Kinetics—On-Treatment, SVR and relapse

As for on- and post-treatment viral kinetics (Figure 4), 37% of CHC genotype 1
patients could eradicate the serum HCV RNA in week 4 of combination therapy (i.e.
rapid virologic response, RVR). At week 12 of treatment, 13% patients could not
reduce 2 log IU/mL of serum HCV RNA (i.e. pEVR][-]); 13% achieved pEVR (i.e.
PEVR[+]) and 36% attained undetectable virus (i.e. complete early virologic response,
CEVR). Seventy-three percent of patients remained undetectable virus at the end of 48
weeks treatment (i.e. EOT-VR). Twenty-four weeks after treatment, 52% patient had
accomplished undetectable HCV RNA, i.e. sustained virologic response (SVR). Of
the 55 patients whose virus were undetectable at the end of treatment, serum HCV
RNA virus appeared again in 16 of them (29%), i.e. relapse.

According to IL28B SNPs, patient with TT genotype had higher rate of RVR
(P=0.0002), EOT-VR (P=0.0001) and SVR (P <0.0001) in comparison with GT
genotype. Those with GT genotype could clear serum virus slower (i.e. higher ratio in
PEVR or cEVR) than TT genotype. GT genotype had a higher relapse rate than TT

genotype (P=0.006).

3.3 SVR and relapse rate according to on-treatment viral kinetics (week 4 and week
12), and IL28B SNPs (Figure 5 and 6)
Achieving a RVR ensured a higher EOT rate (96% vs. 59% for RVR and non-RVR,

respectively. P=0.0003), higher SVR rate (86% vs. 32% for RVR and non-RVR,
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respectively. P<0.0001) and lower relapse rate (11% vs. 46% for RVR and non-RVR,
respectively. P=0.0034).

The TT IL28B genotype increased the proportion of patients who attained SVR
(67% vs. 14 for TT and GT, respectively. P<0.0001). In those who achieved the key
therapeutic milestone of RVR, SVR rates were independent of 1L-28B SNP genotype.
In contrast, in patients who did not achieve RVR, the effect of IL-28B SNP genotype
was strikingly different; SVR rates were significantly higher in patients with the TT
IL-28B genotype (48% for TT vs. 10% for GT; P=0.048); the rate of relapse was
lower (35% for TT vs. 75% for GT; P=0.0581).

Viral reduction ability in week 12 during treatment had significant difference SVR
rate in patient who did not achieve a RVR (10% for pEVR[+] vs. 52% for cEVR[+];
P=0.015). Seventy-one percent of patients whose HCV RNA was undetectable at the
end-of-treatment (i.e. EOT-VR) attained SVR; significantly higher in TT genotype

(78% for TT vs. 33% for GT; P=0.006).

3.4 Factors associated with RVR and SVR
3.4.1 Factors associated with RVR (Table 3 and 4)

Female sex, less body mass index, lower fasting glucose level, higher serum
albumin and lower baseline HCV RNA level were associated with RVR. TT IL28B
SNP was the only independent predictive factor of RVR (OR, 20; 95% CI, 2.5 — 159.8;

P=0.005).

3.4.2 Factors associated with SVR (Table 3 and 4)
Furthermore, TT 1L28B SNP (OR, 12; 95% Cl, 3.12-46.14; P < 0.001) and RVR
(OR, 12.8; 95% CI, 3.77 — 43.50; P < .001) were the strongest predictive factors of

sustained virologic response in univariable logistic regression analysis. In addition,
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female gender (OR, 2.94; 95% CI, 1.14-7.61; P = 0.026) and higher serum albumin
level (OR, 3.67; 95% ClI, 1.20 — 11.17; P = 0.022) were independent factors predictive

of SVR.

3.4.3 Multivariable Models in predictors of SVR (Table 5)

Regression modeling was used to identify treatment factors that were associated
independently with SVR. Data from 75 patients of CHC genotype 1 infection with a
complete dataset of the covariates of interest were included in the model. We first
modeled SVR considering all predictors as dichotomous variables (continuous and
ordinal variables were dichotomized according to clinically relevant thresholds).
Multivariable logistic regression using backward selection identified IL-28B genotype,
rapid viral response (RVR), gender, age, albumin, fasting glucose and serum ALT
level, APRI, BMI and baseline HCV RNA viral load as being associated with SVR.
IL-28B SNP genotype had the greatest odds ratio favoring SVR in this model (TT vs.
GT: odds ratio, 22.81; 95% Cl, 2.84 — 183.34; P=0.003). Gender (female vs. male:
odds ratio, 14.69; 95% CI, 1.98 —108.88; P=0.009), RVR (positive vs. negative: odds
ratio, 6.58; 95% ClI, 1.41 — 30.77; P=0.017), and albumin (greater vs. less than 4.3
g/dL: odds ratio, 6.93; 95% CI, 1.24 — 38.54; P=0.027) were also statistically

insignificant in predicting SVR.

3.5 Prediction of SVR in combination with IL28B SNPs and/or on-treatment viral
kinetics
3.5.1 Predictive value of SVR by IL28B SNP, or viral kinetics (Table 6A)

The performance of the IL28B SNP genotype (TT vs. GT), week 4 viral negativity
(with-RVR vs. without-RVR) or week 12 viral negativity (with vs. without) were

regarded as binary predictor for SVR. The RVR had a highest positive predictive
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value (PPV) for SVR than TT IL-28B genotype or week 12 viral negativity (PPV, 86
vs. 67 vs. 69% for RVR, 1L28B SNP and week 12 negativity, respectively); however,
IL28B genotype and week 12 viral negativity had superior negative predictive value
(NPV) for SVR than RVR (NPV, 95 vs. 87 vs. 68% for week 12 negativity, IL28B

SNP and RVR, respectively).

3.5.2 Predictive value of SVR by IL28B SNP and viral kinetics (Table 6B)

In combination of week 4 (i.e. RVR) or week 12 viral negativity with IL28B
genotype, a higher positive predictive value of SVR achieved in SNP plus RVR (PPV,
85 vs. 76% for TT/RVR[+] and TT/week 12 negativity[+]). The negative predictive
value was equally good (NPV, 90 vs. 100% for GT/RVR][-] and GT/week 12

negativity[-]).
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Chapter 4. Discussions

Around half of the CHC genotype 1 relapsers attained SVR under the current
SOC of combination with 48-week pegylated interferon and weight-based ribavirin in
this study. In Asia-Pacific region, there was few data about the CHC retreatment.
According to the western country reports, whether the CHC genotype 1 infected
patients could achieve SVR in retreatment depends on the different interferon and
viral kinetics. If shifted to PEG-IFN for retreating patients who were previously
treated with conventional interferon (IFN) ***°! SV/R could be achieved in 31-32%
and 13-20% for relapse and non-responder respectively. If retreating patient with
PEG-IFN as in initial treatment'®**, SVR would decrease to 23 % and 4-9 % for
relapse and non-responder respectively.

Two SNPs (rs8099917 4= rs12979860), upstream of IL28B gene, were associated
with SVR in CHC treatment. The distribution difference between favorable allele
(rs12979860 C allele or rs8099917 T allele) and unfavorable allele (rs12979860 T
allele or rs8099917 G allele) are different in black and Hispanic populations®. There
is no difference between allele distributions in these two IL28B SNPs in Asian
population. Therefore, we chose rs8099917 IL28B SNP as the indicator in this study.
Proportion of favorable allele in IL28B SNP would be different according to the
disease status of CHC patient. Taking rs12979860 as an example®®, favorable allele
(TT, 76%) was high in proportion in comparison with unfavorable allele (GT/GG,
24%) in patients who could eradicate the circulating HCV RNA spontaneously. In
CHC patients who could achieve SVR after treatment, the distribution of favorable
allele would be less in comparison with spontaneous clearance (68% for TT vs. 32%
for GT/GG). In treatment failure, favorable allele (TT) would be even lower(TT vs.

GT/GT =43% vs. 47%). The more difficult to clear the HCV, the lower frequency of
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the favorable allele. The distribution of favorable allele (T allele) of rs8099917 1L28B
SNP®? in Asian normal population is 93%. If being chronically infected with HCV,
patient would have lower T allele frequency (90%). If treatment failure (taking our
study for example), T allele would be even lower (86% , n=54 for TT, n=21 for GT).

IL28B SNP is reported to have the predictive value of SVR. In treatment-naive
CHC genotype 1 patient®®, RVR could be achieved in 30 % and 6-7 % for TT and
GT/GT rs8099917 respectively. SVR could be attained in 79 % and 41-44% for TT
and GT/GT genotype respectively. There is no official data to clarify whether IL28B
SNP would influence the on-treatment viral kinetics, SVR or relapse rate during
retreatment. Our study could provide the information of IL28B SNP during
retreatment. 1L28B SNP distribution for rs8099917 is 72%, 28% and 0% for TT, GT
and GG genotype. As for on-treatment viral kinetics, RVR could be achieved in 50 %
and 5 % for TT and GT respectively (P=0.0002). EOT-VR could be achieved in 85 %
and 43 % for TT and GT respectively (P=0.0001). SVR could be attained in 67 % and
14% for TT and GT respectively (P=0.0001). In addition, relapse rate is 22% and 67%
for TT and GT respectively (P=0.0006). In combination with DAA and PEG-IFN plus
RVB, the impact of 1L28B SNP to SVR is not so significant in some unpublished
studies.

Week 4 viral kinetics during treatment, i.e. RVR, is the milestone for SVR. In
treatment-nave CHC genotype 1 patient 2°, RVR ensures SVR (84% vs. 41% for with
vs. without RVR). If achieving RVR, CC rs12979860 IL28B genotype can attain
higher SVR (CC vs. CT/TT = 85% vs. 76 — 100% respectively). If failure of achieving
RVR, SVR rate would decrease (CC vs. CT/TT = 66% vs. 24- 31% respectively). Our
study could provide the information about the impact of RVR to SVR. RVR is
statistically significant in influence SVR (86% vs. 32% for with vs. without RVR

respectively. P<0.0001) - Once achieving RVR, there is no difference between these
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two IL28B SNPs (SVR, 85% vs. 100% for TT and GT respectively). If no RVR,
unfavorable allele would influence SVR (48% vs. 10% for TT and GT respectively.
P=0.0048).

It is the goal of many researchers earlier to predict the response during treatment.
If patient is prone to eradicate the serum virus, we should encourage them to complete
the whole course of therapy despite the discomfort accompanied with PEG-IFN or
RBV. If they have minimal possibility for clearance, we might consider stopping or
changing the medical regimen. Therefore we use the combination of IL28B SNP and
week 4 viral negativity (i.e. RVR) for determinant of SVR. In our study, the SVR rate
85% (positive predictive value, PPVV=85%) if there are favorable allele (TT IL28B
genotype) with RVR. SVR will be only 10% if there is GT 1L28B genotype without
achievement of RVR (negative predictive value - NPV= 90%) - If we consider later
until week 12, the preceding markers are not inferior to combination of week 12 viral
negativity and IL28B SNP (SVR, TT with week 12 viral negativity vs. GT without
achievement of week 12 viral negativity = 76 vs. 0 %) - Combination of IL28B SNP
with week 4 virologic response (RVR) seems to the rapid terminative marker for
stopping or changing the therapy. If direct antiviral agent (DAA) is not feasible, we
can consider terminating the therapy. Not only can we decrease the physical and
psychological discomfort induced by the treatment, but also decrease the budget
burden. If DAA is available, we can combine multiple drugs to increase the

opportunity to eradicate HCV.
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Chapter 5. Perspectives

The number of genotype 2 patients is insufficient for statistically analysis. We
could not conclude whether there was any predictive value of 1L28B SNP or
on-treatment virologic kinetics. We need multi-center study or a longer time to collect
adequate cases for analysis.

In addition, it is not homogenous in our study group, that is the use of different
PEG-IFN or conventional INF; besides, clinical data in the initial treatment is not
complete, especially the viral kinetics. In the future, we can make comparison
between the effect of initial virologic response (RVR or EVR) and retreatment
response (RVR, EVR and SVR). There is lacking data of the liver biopsy in the
retreatment group and it is impossible for analysis between liver fibrosis and SVR.
The predictive value of on-treatment liver function normalization for SVR is ongoing.
Besides, we can analyze the core gene polymorphism of HCV RNA of initial and

retreated status to see if there was any difference between virologic responses.
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l

-IL28B SNP genotyping,
anti-HCV, HCV RNA, HCV
genotype

-Liver biopsy (optional)

= ;é—;‘{ X iR 48 T2

PR kX i i 24-48 3% 2

Peginterferon a-2a (180ug) per week
or
Peginterferona-2b (1.5/ug per kg) per week
L
Ribavirin 800-1200 mg/day
(HCV genotype 1;> 75 kg, 1200 mg/day;
< 75 kg, 1000mg/day)

l

l

Evaluation of viral kinetics:
RVR, EVR, EOT-VR

CBC/DC, AST/ALT: every 4
weeks

TSH/AC sugar: every 12 weeks

Echo: every 6-12 months

l

EHBRERLE P XX R REF b
(SVR)

SVR, ALT, CBC/DC, TSH
Echo
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B 2. % %3k 3 (Study design)

Study group

Unwillingness
n=3 (Gt-1)

Pegylated Interferon + Rivavirin Combination therapy

PEVR(-)
n=2

SVR = SVR
n=39 P n=21
F

K fcs 106 g4 ¢ 34 4 AR - £ § 75 £ HCV genotype 1 2 28 = HCV

genotype 2 &  i& 17 ip R > B 18 Wik » HCV Gt-1 & i& 7 53- 4 47 -
2R

CHC, chronic hepatitis C viral infection; Gt-1, HCV genotype 1; Gt-2, HCV genotype
2; pEVR(-), without partial early virologic response, and is regarded as treatment

failure; SVR, sustained virologic response.
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B3 %- AFAMPECAFLRF LR 2iphdpddd T2
IL28B SNP 4 i z_ 742 8] (Flow chart of on-treatment and post-treatment viral

kinetics and distribution of IL28B SNP of CHC genotype 1 patients)

Initiation

CHC, n=106

Unwillingness “ GT-1
n=78

T
n=54

T
n=22

RVR, n=75
RVR(+)

n=28

TT
n=27

Week 12

Week 48

Week 72

EVR, n=28 EVR, n=47
PEVR(-) PEVR(-) CEVR(+)
n=0 n=28 n=10 n=27
z Z
EOT, n=28 EOT, n=27
EOT()
n=1
T
n=1 -
SVR, n=2 SVR, n=25
SVR(-) SVR(-) SVR(-)
n=2 n=2 n=11
CHT
wm

1 »4e4r106 =g > £ ¢ 3 4 A fEick o % F 75 2 HCV genotype 1 £ 28 i
HCV genotype 2 B ¥ & {7 /5% > B fs 5 » HCV Gt-1 B & & 7 524 47 o

2. 1L28B SNPs: 1L28B single nucleotide polymorphisms (12 rs8099917 % &]) > T 2
favorable allele » G % unfavorableallele - ~ % &5 TT & GT = &~ 3] » @ & GG
Ao g I

AL LR

CHC, chronic hepatitis C viral infection; Gt-1, HCV genotype 1; Gt-2, HCV genotype

2; RVR, rapid virologic response; EVR, early virologic response; pEVR(+), with
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partial early virologic response; pEVR(-), without partial early virologic response, and
is regarded as treatment failure; cEVR, complete virologic response; EOT,

end-of-treatment virologic response; SVR, sustained viral response.
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B4 %- AR BB CAFLRF iR pddd FH0 o 2 IL28B SNP

@ # (On-treatment viral kinetics of CHC Gt-1 according to different IL28B SNPSs)

(A)
100 %
GT: 28% (n=21)
50 - TT: 72% (n=54)
0
(B)
100
% 73
80 - e
52
60 - pr—
37 36 o
40 i A A
20 - 28 10 10 - 27 E 39 16
0 71 75 75 75 75 75 55
RVR  pEVR(-) PpEVR(+) CEVR EOT-VR SVR  Relapse
©)
% P=.0001 o< 00001
; <. P=.006
100 P= 0002 85— ] ]
80 | [ 67 67
60 | 50
38
40 - 29 © %
7 7 22
5 14
20 - 2711 4 1'719 46 36 10
0 L5 54 54 54 54 54 219 46 AV

RVR  pEVR() pEVR(#) CcEVR EOT-VR SVR  Relapse
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Hp

(AL 7% - Alef 4 C AP+ 8 "F'i‘ e [L28B SNPs t i) ©

(B # #1357 243% 15 11 % (C)i% IL28B SNPs s 4 62 4 S 81 (§ 4 4.5 TT>
Fd 45 GT)o

+ IL28B SNPs: IL28B single nucleotide polymorphisms (14 rs8099917 % &]) » T %
favorable allele - G % unfavorable allele - % @5 TT & GT = &4 3] > @ & GG
Al g A A e

*P value H_d studentttest i3t 4 47/ @ 17 o

&= éi‘ﬁ,"@, :

RVR, rapid virologic response; pEVR(-), without partial early virologic response;
pPEVR(+), with partial early virologic response; CEVR, complete early virologic
response; EOT-VR, end-of-treatment virologic response; SVR, sustained virologic

response e
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P AR M CAPFL R F B ERAF B Risf Y pA b B R

it 2 |L28B SNP @ # (Sustained virologic response according to on-treatment viral

kinetics and IL28B SNPs of CHC Gt-1)

(A)
P<.0001 P=.015
4{ | |
100 - 86| | | I
A 71
80 =2
° 52
S 60 - a—
o 32
a 40 - - 0
2 I N
0 28 47 10 10 ¢ 27 55
RVR(+) RVR(-) pEVR() PpEVR(+) CcEVR(+) EOTVR(+)
(B)
P<.0001
100 - 67
80 - TT
X 60 -
Df 14 mGT
c?) 40 -
36
20 - —
54
0
©)
P=.006
100 P=.0048 P .0746 |
100 4 8 —

P 2145

RVR(+) RVR(-) pEVR( ) pEVR(+) CEVR(+)

S
0560 ) 48
>
(0p] 40 -
10 0 e L)
20 - 23 13 0 0
27 27 6 L

EOT- VR(+)
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EL

(A)Sustained virologic response according to viral Kinetics -

(B) Sustained virologic response according to 1L28B SNPs -

(C) Sustained virologic response according to viral kinetics and IL28B SNPs -

+ 1L28B SNPs: IL28B single nucleotide polymorphisms (14 rs8099917 % &]) » T %
favorable allele - G % unfavorable allele - & % @5 TT £ GT = &4 3] > @ & GG
Ao E A s e § 4L TT S 45 GTo

*P value 2_d if § 2. student t test 2 logistic regression stz & 4772 @ 17 o

&= éi‘ﬁ,"@, :

RVR(+), with rapid virologic response; RVR(-), without virologic response; pEVR(-),
without partial early virologic response; pEVR(+), with partial early virologic
response; CEVR, complete early virologic response; EOT-VR(+), with

end-of-treatment virologic response; SVR, sustained virologic response -
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P & F 51t 2 IL28BSNP ik @ 2 infisde 4 1 2 M %
(The relationship of RVR and IL28B SNP with on-treatment and post-treatment viral
Kinetics)

(A) with rapid virologic response

(i) (ii) T
% 100 - 2 86 % 220 GT
80 - 1
60 -
40 - 11 12
20 | 2 4 3 2 3 0
P — T 27/ 26b .
EOT SVR Relapse EOT VR Relapse

(B) without rapid virologic response

P=.0182 P= 0581
% (i) (iv) }—{ p= 0048 |
100 -
801 39 46
60 - 32 P
40 - — ]_0
20 8 = i3 20 P
0 47 47 28 20
EOT SVR  Relapse EOT VR Relapse

FP

(A)F &= RVR R 4 v o i grilAe e chyp s 64 § 1 (1)2 & IL28B
SNPs(ii) 2. v+ # »

(B)Ait & RVR ehg & » jof & Br Az ¥ chp 4 85 4 F 9 1 (jii) 2 = 1L28B
SNPs(iv) 2. v+ g o

+ 1L28B SNPs: IL28B single nucleotide polymorphisms (12 rs8099917 % &]) » T %
favorable allele > G % unfavorable allele - % &5 TT £ GT = &4 3] > @ & GG
A F g A A o TT 54 ¢ 410 GT 5 Fd 4o

*P value #_d studentttest 52+ 4 47/2 @ & o
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&= ff‘ﬁ?;, :
RVR, rapid virologic response; EOT-VR, end-of-treatment virologic response; SVR,

sustained virologic response -
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% 1.75 =% - AR A& CAPFL R —"Ff 247 = [{ = o ehdF pc(Features of 75

HCV genotype 1 infected patients at initial treatment and at retreatment)

Tk ##, n=75 (A SEY £ xisk
Male gender*, n (%) 42 (56) 42 (56)

Age, year 55.3 (+10.5) 58 (+9.9)
BMI, kg/m’ 24.7 (+2.8) 24.9 (+3.1)
ALT, IU/L 135 (+82) 117 (+80)
WBC, /uL 5512 (+1673) 5330 (+1703)
Albumin, g/dL 4.5 (0.3) 4.3 (0.3)
APRI score 1.54 (+1.19) 2.29 (+2.07)
Ishak activity score 7.4 (+3.2), n=40 NA

Ishack fibrosis score 3.4 (+1.3), n=40 NA

Baseline viral load, log;o 1U/mL 6.09 (+1.14), n=17 6.02 (+1.02)

RVR*, n(%) 1 (14), n=7 28 (37)
CEVR*, n(%) 8 (100), n=8 27 (57)
P

1.4~ = ;5% - 24-week pegylated interferon plus ribavirin

2.47F B (f HRr2 vh )3 e 39 (mean)t#5-3F £ (standard deviation) & 7
3.APRI: AST (ULN) / platelet (x10%) x 100

&= .%ﬁ;@, :

BMI, body mass index; AST, aspartate aminotransferase; ALT, alanine
aminotransferase; WBC, white blood count; APRI, AST to platelet ratio index; NA,

not available; RVR, rapid viral response; cEVR, complete early virologic response
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% 2. 75 =% - A 73R CAPFE R —"Ff ek 2 e & IL28B SNP @ 3#; (Features

of 75 CHC genotype 1 patients according to different IL28B SNPs)

Gt-1, n=75
Wk A rs8099917, TT  rs8099917, GT
P value
n=54 (72%) n=21 (28%)
Male*, n (%) 31 (57) 11 (52) 0.694
Age, year 57.8 (#9.5) 60.2 (+11.1) 0.3642
If age >60%, n(%) 20 (37) 10 (48) 0.1025
BMI, kg/m? 24.8 (+2.9) 25.5 (+3.5) 0.4020
Baseline viral load, log;o 1U/mL 6.10 (£1.01) 5.81 (+1.03) 0.2591
ALT, IU/L 116 (+88) 121 (+57) 0.8053
Albumin, g/dL 4.4 (+0.3) 4.3 (+0.3) 0.8989
WBC, /uL 5216 (+1477) 5630 (+2207) 0.3703
Hemoglobin, g/dL 14.3 (+1.2) 14.7 (+1.1) 0.1928
Platelet, 10%/uL 152 (58) 159 (+54) 0.6014
Fasting blood glucose, mg/dL 104 (+30) 105 (+24) 0.8925
APRI score 2.29 (+2.22) 2.26 (+1.63) 0.9640
B

1. #77% ﬁﬁ;f,ﬁ_(% Heor *2_ ¢h )1 B T 35 1E (mean)+ 1k X (standard deviation) % #

7"" o

2. 1L28B SNPs: IL28B single nucleotide polymorphisms (14 rs8099917 = ) » T %

favorable allele - G % unfavorable allele - & % @5 TT & GT = &4 3] > @ & GG

Al Bk A L F] A e
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3. APRI: AST (ULN) / platelet (x10%) x 100

4. Pvalue ¥_d studentttest svit o532 m 1§ o

R

BMI, body mass index; AST, aspartate aminotransferase; ALT, alanine

aminotransferase; WBC, white blood count; APRI, AST to platelet ratio index
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% 3. B RVR & SVR %)% (Factors associated with RVR and SVR in HCV Gt-1)

RVR SVR
Wi e RVR(+) RVR(-) P SVR(+) SVR(-) P

n=28 n=43 value n=36 n=39 value

Male*, n (%) 13 (46) 20(62) 0200 17 (44) 25 (69) 0.026

Age, year 58.3(+9.9)  58.6(+10.1) 0.889 57.9(#8.7)  59.1(+x11.3) 0.614

2

BMI, kg/m 24.2 (£2.8) 255(£3.2) 0.082 24.6(£3.2) 25.4 (+3.0)  0.287

Baseline viral

load, log, , 1U/mL 5.77 (+1.08) 6.17 (x0.96) 0.099 5.95(%1.12) 6.10 (+0.90)  0.517

ALT, IU/L 119 (+102) 115 (£66)  0.823 123 (92) 111 (+67)  0.522
WBC, uL 5239 (+1532) 5389 (+1819) 0.724 5193 (+1508) 5480 (+1905)  0.488
;Tjﬁ:‘ibr':;zl_ 97 (+15) 109 (+33) 0150 99 (+19) 109 (+35)  0.195
Albumin, g/dL 4.4 (0.3) 43(x03) 0077 44(x0.26)  43(x039)  0.129
APRI score 230 (+2.72) 227 (+1.59) 0957 2.45(+247)  2.10(x152)  0.460

P

L9 5 @ (' #hom > 7h) B e $2 i (mean)+ - 3F 4 (standard deviation) % %

2. APRI: AST (ULN) / platelet (x10%) x 100

2R

RVR, rapid virologic response; SVR, sustained virologic response; BMI, body mass

index; AST, aspartate aminotransferase; ALT, alanine aminotransferase; WBC, white

blood count; APRI, AST to platelet ratio index
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Z 4. Bgiiw §Fiz ~ 47 P RVR 2 SVR 1% % (Logistic regression analysis of

factors associated with RVR and an SVR)

RVR SVR
T Hr Odds Odds
. 95% CI P value . 95% CI P value
Ratio Ratio
Gender
Female 1 1
0.21-1.39  0.200 0.13-0.88 0.026
Male 0.54 0.34
Age, year
<60 1 1
0.37-2.48 0.922 0.34-221 0.777
> 60 0.95 0.88
BMI (kg/m2)
<25 1 1
0.28-1.84  0.088 0.43-2.63  0.897
>25 0.72 1.06
ALT, IU/L
< 2ULN 1 1
0.34-237 0.836 0.48-3.11 0.671
>2ULN 0.90 1.22
Albumin, g/dL
<4.3 1 1
0.79-7.44 0.121 1.20-11.17 0.022
>4.3 2.43 3.67
Glucose, mg/dL
<126 1 1
0.17-1.47 0.207 0.59-1.91 0.221
>126 0.50 0.34
APRI score
<1 1 1
0.13-1.27 0.124 0.29-2.40 0.729
>1 0.41 0.83
Viral load, lU/mL
< 800,000 1 1
0.28-2.06 0.595 0.33-2.33  0.797
> 800,000 0.76 0.88
RVR L
negative 3.12-46.14 <0.001
- - - - 12.8
positive
IL28B SNP
GT 1 1
2.5-159.8 0.005 3.12-46.14 <0.001
TT 20 12
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Hp

1o HRgapae = 041 W RVR & SVR 5 iz %7 -

2. 1L28B SNPs: IL28B single nucleotide polymorphisms (14 rs8099917 % &) » T %
favorable allele - G % unfavorable allele - & % @5 TT & GT = &4 3] > @ & GG
YR S RO

3. APRI: AST (ULN) / platelet (x10%) x 100

R

RVR, rapid virologic response; SVR, sustained virologic response; 95% CI, 95%
confidence interval, BMI, body mass index; AST, aspartate aminotransferase; ALT,
alanine aminotransferase; Glucose, fasting blood glucose; APRI, AST to platelet ratio

index; viral load, baseline viral load; SNP, single nucleotide polymorphism
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# 5. % % B ikw e B3 SVR 074 (MultiVariable Logistic regression

analysis of factors associated with SVR in CHC Gt-1 patients)

bk F Odds Ratio 95% CI P value
RVR
Positive vs. negative 6.58 1.41-30.77  0.017
IL28B SNP
TTvs. GT 22.81 2.84-183.34 0.003

Baseline viral load

>vs. < 8x10° IU/mL 1.05 091-594  0.956
Gender

Female vs. Male 14.69 1.98 -108.88 0.009
Age

<vs. > 60 years old 1.76 0.35-8.87 0.492
ALT
>vs. <2xULN 6.08 0.57 - 64.71 0.135
Albumin

>vs. <2 g/dL 6.93 1.24 -38.54 0.027

Fasting blood Glucose

>vs. < 126 g/dL 3.93 0.66—23.49  0.133
APRI

>vs. <2 1.09 069-169  0.711
BMI

> vs. <25 kg/m? 1.82 042-7.84  0.422
FP

1w g e 7= 58445 » 2 SVR 3 ik %37 (dependent variable) » 12 RVR,

IL28B SNP, baseline viral load, gender, age, ALT, Albumin, fasting blood glucose,
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APRI 2 BMI 3 b % % 5% (independent variables) -

2. 1L28B SNPs: 1L28B single nucleotide polymorphisms (12 rs8099917 % &]) » T 2
favorable allele » G % unfavorable allele - ~ % &5 TT & GT = #&4 3] » @ & GG
VRN R R

3. APRI: AST (ULN) / platelet (x10%) x 100 -

B %‘ﬁ’% :

RVR, rapid virologic response; SVR, sustained virologic response; 95% CI, 95%
confidence interval, BMI, body mass index; AST, aspartate aminotransferase; ALT,
alanine aminotransferase; Glucose, fasting blood glucose; APRI, AST to platelet ratio

index; viral load, baseline viral load; SNP, single nucleotide polymorphism
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% 6. i IL28B SNP % ;& #+ 4 5 % i r23ip] SVR (Prediction of SVR by I1L28B

SNP and/or viral Kinetics)

(A)
SVR Sensitivity | Specificity | PPV | NPV
Parameter, n
n (%) % % % %
TT, n=54 36 (67)
SNP 92 50 67 86
GT, n=21 3(14)
Viral negativity at | RVR(+), n=28 24 (86)
62 89 86 68
week 4 (RVR) RVR(-), n=47 15 (32)
Viral negativity at es, n=55 38 (69)
97 53 69 95
week 12 No, n=20 1(5)
(B)
SVR Sensitivity | Specificity | PPV | NPV
Parameter, n
n (%) % % % %
SNP TT + RVR(+)
23 (85)
+ n=27
92 82 85 90
Viral negativity at GT + RVR(-),
2 (10)
week 4 (RVR) n=20
TT + no virus at
SNP week 12, 35 (76)
+ n=46
100 52 76 100
Viral negativity at GT + detectable
week 12 virus at week12, 0 (0)

n=12
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P

(A)i% 1L28B ~ & HCV RNAVviral negativity crpF (% 4 ¥ & % 12:iF) » &= #H# 5§
%i?ﬁ@i?ﬁﬁ°

(B) & & 1L28B 2 HCV RNA viral negativity e BF 12 2215 35 ﬁé‘)}%% BE RV A
Moo

+ 1L28B SNPs: 1L28B single nucleotide polymorphisms (14 rs8099917 % &) » T &
favorable allele » G % unfavorable allele - ~ % &5 TT & GT = #&4 3] » @ & GG
SR R SVE R

&= éi‘ﬁ,"@, :

RVR, rapid virologic response; cEVR, complete early virologic response; EOT,
end-of-treatment response; SVR, sustained virologic response; PPV, positive

predictive value; NPV, negative predictive value -
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