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N Engl ] Med 2008;359:2429-4].

Prolonged Therapy of Advanced Chronic
Hepatitis C with Low-Dose Peginterferon

Adrian M. Di Bisceglie, M.D., Mitchell L. Shiffman, M.D.,

Gregory T. Everson, M.D., Karen L. Lindsay, M.D., James E. Everhart, M.D., M.P.H.,
Elizabeth C. Wright, Ph.D., M.P.H., William M. Lee, M.D., Anna S. Lok, M.D.,
Herbert L. Bonkovsky, M.D., Timothy R. Morgan, M.D., Marc G. Ghany, M.D.,
Chihiro Morishima, M.D., Kristin K. Snow, Sc.D., and Jules L. Dienstag, M.D.,

for the HALT-C Trial Investigators™
CONCLUSIONS

Long-term therapy with peginterferon did not reduce the rate of disease progression
in patients with chronic hepatitis C and advanced fibrosis, with or without cirrhosis,

who had not had a response to initial treatment with peginterferon and ribavirin.
(ClinicalTrials.gov number, NCT00006164.)
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Clinical Outcome (death, hepatic decompensation,or hepatocellular carcinoma)
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Gastroenterol 2011 Mar;140(3):840-849.
Maintenance Peginterferon Therapy and Other

Factors Associated with Hepatocellular
Carcinoma in Patients
with Advanced Hepatitis C

Lok AS, Everhart JE, Wright EC, Di Bisceglie AM, Kim HY, Sterling RK, Everson GT, Lindsay
KL, Lee WM, Bonkovsky HL, Dienstag JL, Ghany MG, Morishima C, Morgan TR, HALT-C Trial

Group.
Conclusions

Extended analysis of the HALT-C cohort showed that long-term peginterferon therapy
does not reduce the incidence of HCC among patients with advanced hepatitis C who
did not achieve SVRs. Patients with cirrhosis who received peginterferon treatment had
a lower risk for HCC than controls.

HALT-CO RIBRER T . RTM2—oz0 DO RHEKRE
(90ug 358 5) (X, BEMFRHITIE., FEOFREFELH
Lo, FEZHITIE. v bA—)LEICHEBLTEL R
EJZOE%LT:O



http://www.ncbi.nlm.nih.gov/pubmed/21129375�
http://www.ncbi.nlm.nih.gov/pubmed/21129375�
http://www.ncbi.nlm.nih.gov/pubmed/21129375�
http://www.ncbi.nlm.nih.gov/pubmed/21129375�

REHERER%)

4. HALT-C 2011

40

w
o
|

Mo
o
|

10 H
U -
[ ] I ] I ] I I ]
0 1 2 3 4 5 6 f 8
, Years
Mo. at Risk
Treatment 515 486 472 442 345 355 272 121 29

Confrol 533 5035 486 453 411 368 285 128 35



4. HALT-C 2011

EHEFAH ez eRE

avk avk avk

AEHE | O—) | BE#E | O—JL | BE#E | -
ic3 B i3 &t
BEM 308 313 207 220 515 533 1048

FEREE 23 17 14 34 37 51 88 (8.4)
(%) (7.5) (5.4) (6.8) (15.5) (7.2) (9.6) '
HR :0.45

959%Cl 0.24-0.83
P=0.01




40

o
o

RUEEREE (W)
(o)

10

Mo. at Risk
Fibrosis Trt

Fibrosis Crtl
Cirrhosis Tr
Cirrhosis Cntl

4 HALT-C 2011

RREFEREER%) 3F 58 7F
FEE AR 2.6 5.1 7.8 0=0.009
avkO—LE 40 111 242
18 1A 4 am® 21 64 83 !
WMILER Soro—L 14 29 68
o
5 - I

P17 T peeeEaER |

FEZav O—)LE

 FEEARE

-

R ERIA—)LE

0 1 2
308 201 283
313 206 287
207 195 189
220 209 199

4 B
Years

247 227

258 232

148 128

152 136

175
187
a7
108

7

T
81
50
47

8

18
23
11
12



5.HALT-C 2011

HEPATOLOGY, Vol. 53, No. 4, 2011

Excess Mortality in Patients with Advanced Chronic
Hepatitis C Treated with Long-Term Peginterferon

Adrian M. Di Bisceghe,l Anne M. Stoddard,” Jules L. Dienstagf’4 Mitchell L. Shiffman,’
Leonard B. Seeﬂ',(”? Herbert L. Bonkm-'sky,x’g Chihiro Morishima,'® Elizabeth C. Wright,“
Kristin K. Snow,2 William M. Lee,12 Robert J. Fontzma,15 Timothy R. IV[Ofgﬁﬂ,""15
and Marc G. Ghany,” for the HALT-C Trial Group
peginterferon. Conclusion: Long-term maintenance peginterferon in patients with advanced
chronic hepatitis C is associated with an excess overall mortality, which was primarily due to non-
liver-related causes among patients with bridging fibrosis. (HersroLoGy 2011;53:1100-1108)
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Fig. 2. Cumulative rates of death by fibrosis/cirrhosis stratum in
the HALT-C Trial cohort: Kaplan-Meier analysis of 622 patients in the
fibrosis stratum (fibrosis: dotted line) versus 428 patients in the cir-
rhosis stratum (cirrhosis: solid line). The vertical line at 3.5 years
marks the end of the randomized trial phase. Test of equality of distri-
butions, P < 0.0001.
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Fig. 3. Cumulative rates of death by randomization group in the
HALT-C Trial cohort: Kaplan-Meier analysis of deaths in 517 patients
randomized to the treatment group (Trt: dotted line) versus 533
patients randomized to the control group (Cntl: solid line). The vertical
line at 3.5 years marks the end of the randomized trial phase. Test of
equality of distributions: Fibrosis treatment versus control P = 0.21;
Cirrhosis treatment versus control P = 0.85.
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Table 2. Causes of Death by Fibrosis Stratum, Treatment Table 3. Malignant Neoplasms Other than HCC Causing
Group, and Liver-Relatedness Death in 11 Patients
Cause of Death Fibrosis Cirrhosis Stratum Randomization Group Diagnosis
Treatment Control Treatment Control Totals

ver- *
n=2309 n=313 n =208 n= 220 n= 1,050 LIVEF rmatE‘d

Fibrosis Control Colon cancer with liver metastases
Liver-related deaths Cirrhosis Control Lymphoma
Chronic liver disease 8 5 20 14 47 Nonliver-related
HCC 6 3 9 21 o
Malignant neoplasm 0 1 0 1 5 Fibrosis Treatment Nonsmall cell lung cancer
(not HCC)* Fibrosis Treatment Nonsmall cell lung cancer
Septicemia* 1 0 1 0 2 Fibrosis Treatment Squamous cell lung cancer
Accidental* 0 0 0 1 1 Fibrosis Treatment Prostate cancer
Influenza and pneumonia* 0 0 0 1 1 Fibrosis Treatment Colon cancer with liver metastases
*
E':'[zrow” 105 8 36 (2}6 ?6 Cirrhosis Treatment Gallbladder cancer
Noncl]ive?-relate d deaths Cirrhosis Treatment Pancreatic cancer with lung metastases
Malignant neoplasm 5 0 9 D) 9 Cirrhosis Control Lung cancer
(not HCC) Cirrhosis Control Gastric adenocarcinoma
Oth?r : ) X ; ” *Death idered to be liver-related in th tients b
Accidental ) 1 1 9 6 eath was considered to be liver-related in these patients because, even
Heart disease 2 0 2 2 6 though they had otherwise potentially fatal nonliver diseases, the circumstances
Septicemia 3 0 0 0 3 of their deaths were most consistent with advanced liver disease, which may
Cerebrovascular disease 0 0 2 0 2 have been exacerbated by treatment of the malignancies.
Influenza and pneumonia 0 1 0 0 1
Unknown 1 2 4 3 10 =z -
Totals 14 4 16 12 46 Eﬁﬁﬁiﬁﬁﬁf'izyhn_}bﬁ'ﬁ

\r=1R
*These eight deaths were attributed to liver disease even though other poten- ttﬁb—c:%tgh HE ° %wﬂm tb—c
tially fatal medical conditions were present. Hﬁ%uﬂwﬁh\ﬁgb-t‘l:\f:o
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GASTROENTEROLOGY 2011;140:1990-1999

Maintenance Therapy With Peginterferon Alfa-2b Does Not Prevent
Hepatocellular Carcinoma in Cirrhotic Patients With Chronic Hepatitis C

JORDI BRUIX,* THIERRY POYNARD,* MASSIMO COLOMBO,¥ EUGENE SCHIFF,I KELLY BURAK,T
ELIZABETH J. L. HEATHCOTE,* THOMAS BERG,” JORGE-LUIS POO,* CARLOS BRANDAO MELLO,%%
RAINER GUENTHER,!I CLAUS NIEDERAU,™ RUBEN TERG,** PIERRE BEDOSSA,*** NAVDEEP BOPARAI,*+
LOUIS H. GRIFFEL, " MARGARET BURROUGHS,™* CLIFFORD A. BRASS, ™™ JANICE K. ALBRECHT,™ for the EPIC®
Study Group ) . .
tions. CONCLUSIONS: Maintenance therapy with
peginterferon alfa-2b is not warranted in all patients
and does not prevent HCC. However, there is a po-
tential clinical benefit of long-term suppressive ther-

apy in patients with preexisting portal hypertension.
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J Gastroenterol. 2012 Aug 9. [Epub ahead of print]

Inhibition of hepatocellular carcinoma by PeglFNa-2a
in patients with chronic hepatitis C: a nationwide multicenter
cooperative study

Namiki Izumi - Yasuhiro Asahina - Masayuki Kurosaki - Gotaro Yamada - Tsutomu Kawai - Eiji Kajiwara -
Yukishige Okamura + Takayuki Takeuchi + Osamu Yokosuka - Kazuya Kariyama - Joji Toyoda + Mie Inao *
Eiji Tanaka - Hisataka Moriwaki * Hiroshi Adachi * Shinji Katsushima - Masatoshi Kudo * Kouichi Takaguchi *
Yoichi Hiasa -+ Kazuaki Chayama -+ Hiroshi Yatsuhashi - Makoto Oketani - Hiromitsu Kumada

Conclusions Low-dose and long-term maintenance
administration of PeglFNo-2a decreased the incidence of
HCC 1n patients with normalized ALT and AFP levels at
24 weeks compared with patients without normal ALT and
AFP levels.
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Chronic hepatitis C (n=4,753)

I I I
Peg-IFNo+ribavirin (n=3,877) | | Peg-IFN-oc2a (n=743) No IFN (n=133)
I
I
SVR (n=1,698) | Non-SVR (n=2,179)

43.8% 56.2% .
. ) Excluded from this study

[Discontinued (n=776)] ecause of a history of HCC

and less than 48 w treatment (n=149)

Lost to follow-up (N=34) =—

Peg-IFN-o2a group (n=594) Control group (n=99)
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Table 1 Backg,round data of pa[ien[S treated with PEQ,IFN&—ZH Table 2 Comparison of HCC and non-HCC patients with long-term
- - PeglFNz-2a administration (n = 594)
(n = 594) 2
Patients with or without P value
n = 594 development of HCC
Age ( ) 617 4 117 With HCC Without HCC
ge (years O1. . (n = 49) (n = 545)
Sex (male/female) 258/336 Pretreatment paramete
relreatment parameters
BMI 232433 Age (years) 638+ 17 613+ 0.5 <0.05
Genotype (1/2) 4437151 Sex (male/female)  32/17 220/319 =0.01
. . . . BMI 240+ 05 23.01 £ 02 n.s.
Diagnosis (ASC/CH/LC) 4/460/130 Genotype (1/2) 6 1977148 .
History of excess alcohol consumption 118/376 |[i_\.u,,.;. of excess 1138 1077338 s,
(=60 g/day: yes/no) alcohol
. . L'('[]Sll1l1|)|j(‘[l
Fibrosis (FO, 1, 2/F3, 4) 443/151 (=60 g/day:
Inflammatory activity (A0, 1/A2, 3) 469/125 I__i'“"‘f‘_""n b s l
Abrosis (FO, 1, 25/24 18/12 <0.00
Diabetes mellitus (nofyes) 499/95 2F3, 4)
L.DL cholesterol (mg/dL) 942 + 31.1 ]ml.:m.nn;amr_\- Ti42 462783 <001
activity
Fasting blood sugar (mg/dL) 106.3 £ 28.5 (AD, 1/A2, 3)
White blood cell count (/mm’) 4,360 = 1,470 Di{"ﬁi‘“" ]"'“”i“'-“ SR ille s
ofyes
Red blood cell count (x 10%uL) 423.8 =504 LDL cholesterol 882490 947426
Hemoglobin (g/dL) 133+ 1.8 (mg/dL)
3 White blood cell 4,355 £ 210 4,360 + 64 1.5,
Platelet count (x10°/uL) 137 £+ 56 count (/mm®)
Albumin (g/d]__) 4.0+ 0.5 Red blomd cc:‘J 4208 £ 8.1 4241 £ 26 n.s.
. X count (= 10%pl)
Total bilirubin (I’Ilg/d]_.) 0.8+ 0.6 Hemaoglobin (g/dL)y 136 + 0.3 133 £ 0.1 n.s.
AST (IU/L) 65.8 £ 478 Platelet count 106 + & 140 + 2 <0.001
10°/uL
ALT (IU/L) 72.1 + 68.0 (c10iL)
Albumin (g/dL) ig Lol 4.0 £ 0.0 <0.001
Gamma-GTP (IU/L) 552+ 513 Total bilirubin 1.2 £ 0.1 0.8 £ 0.1 <0.001
i A/ (mg/dL)
Esophageal varices (no/yes) 344/31
AST (IU/L) 780+ 6.8 64.6 & 2.1 n.s.
Alpha fetoprotein (ng/L) 6.9 (4.2-13.8) ALT (1U/L) 728 + 9.7 ::_v_u £29 ns.
Once weekly or biweekly PeglFNz-2a 512:82 Gamma-GTP 68.7 4+ 7.5 539423 n.s.
Baseline HCV RNA (KIU/mL) 1024 (73-2,130) e e 10 G
Alpha Tetoprotcin A F.a-50.2 g =25.1) 1.5,
Development of HCC (nofyes) 545/49 ng/L)
Esophageal varices  29.0 % (9/31) 6.4 9% (22/344) <0.01
PeglFN pegylated interferon, BMI body mass index, ASC asymto- On-treatment parameters
tomatic carrier, CH chronic hepatitis, LC liver cirrhosis, LDL low- ALT (1U/L) 504 4 5.7 446+ 1.8 <0.05
density lipoprotein, AST aspartate aminotransferase, ALT alanine Alpha fetoprotein 9.8 (46-17.4) 55 B.7-11.1) <001
aminotransferase, GTP guanosine triphosphate, HCV hepalitis C (ng/l)
virus, HCC hepatocellular carcinoma HOV RNA level 236 (<0.5-2.210) 21 (<0.5-1,780} <0.05
(KIU/mL)

Values are means £+ SD, with ranges in parentheses

n.x. not significant



7/.Izumi N, et.al. 201

LIFEREICET AR IVEFICEET HRE

100

Q0
o
1

Logrank test: p<0.005

2

S
.Iﬁ_ll- 60 -
i
o,
=
L ALT=z41
M 20
ALT=40
04 T '!"_'_'l_._..fr T T T T T T
0 500 1000 1500 2000 2500
(days)

BERR24:BE OALT{EADS, 40 1IU/LLL T D B

TlZ. 411U/LLLEDE
[FIETLTLV =,

£

BILTHESS

2



/.1lzumi N, et.al.

LIFEREICETAVRIVEFICETHRE

100

o) Q
o o
] ] I | !

RENERLEE (W)

Logrank test: p <0.0001

AFP 210
20
AFP <10
0 T T = T T T T T T T
0 500 1000 1500 2000 2500

JBEBAR24:8 B DAFPEAS, 10 ng/mLK G D B
'Cli 10 ng/mLEA E DB IZHLES L THE S

[FETLTLV =,

(days)

2012

-2



/.Izumi N, et.al. 2012
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Multivariate analysis

Odds 95 % p
ratio Confidence
interval (CI)

F#h Age (years) (every 5 years) 2.24 1.76-9.33 <0.005
s Sex (male/female) 3.16 1.56-10.7 <0.005
Fibrosis (F3, 4/F0, 1, 2) 1.69 1.18-5.2 <0.01
i 2 3l Platelet count (<120 x 10°/uL  3.24 1.44-27.6 <0.01
o /AR vs. >120 x 10°/uL)
Total bilirubin (mg/dL) 1.59 1.09-2.58 <0.05
E'}}l/lf“/ﬁﬁ ALT (at 24 weeks{; (=41 vs. 2.49 1.51-8.28 <0.05
24;8 B DALT{E <40 IU/L)

. AFP (at 24 weeks) (=10 vs. 3.78 1.92-11.8 <0.01
24;8 B M AFP{E <10 ng/L)
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2. FFfE S A B89 588 B (N=59)&
fEAMBE (N=59) LD L8
TYF-arra—ILEFE

Table 4 Backgrounds of the patients in the propensity-matched
control study (PegIlFNz-2a group, n = 59; control group, n = 59)

PeglFNu-2a Control group  p value
group (n = 59)
(n = 59)
Age (years) 60.5 + 13.0 633 £ 10.5 n.s
Gender (male/female) 24/35 25/34 n.s
BMI 229 + 3.6 229 4+ 34 n.s
Genotype (1/2) 49/10 46/13 n.s
History of excess alcohol 10/49 4/55 n.s
consumption (60 g/day:
yes/no)
Fibrosis (FO, 1, 2/F3, 4) 37722 43/16 <0.05
Development of HCC 1/1 177 n.s
(FO-2/F3, 4)
Inflammatory activity 19/40 30/29 <0.05
(A0,1/A2, 3)
Diabetes mellitus (no/yes) 5712 56/3 n.s.
LDL cholesterol (mg/dL) 953 + 23.8 117.0 £ 4.2 ns.
White blood cell 4,260 £ 1,239 5,193 £ 2,078 <0.05
count (/mm?)
Red blood cell count 430 £ 57.8 441 £ 449 n.s.
(x107*/uL)
Hemoglobin (g/dL) 13.6 £ 1.5 13.6 £1.9 n.s.
Platelet count (x 10 */uL) 145 + 5.7 158 + 5.7 n.s.
Albumin (g/dL) 4.1 +05 4.1 £ 04 n.s
Total bilirubin (mg/dL) 0.7+ 0.5 0.9 + 0.7 n.s
AST (IU/L) 58.3 £ 477 49.7 + 26.6 n.s.
ALT (IU/L) 63.6 = 68.7 58.0 = 39.2 n.s.
Gamma-GTP (IU/L) 78.3 £ 81.3 553 £ 75.1 n.s.
Baseline alpha-fetoprotein 7.2 (43-14.2) 7.7 (3.9-13.8) n.s.
(AFP) (ng/L)
Baseline HCV RNA level 1,230 1,024 n.s
(KIU/mL) (24-3,870) (38-3,110)
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Fig. 4 Comparison of HCC rates between the long-term PeglFNuo-2a
administration group (n =159) and non-administration group
(n = 59) in the propensity-matched control study (Kaplan—-Meier
log-rank test, p = 0.019)
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2. FFEREICEET 8B (N=59) L A H B (N=59)& D L&
TYF-aAVrA—ILEFE

IYF-aAUO— LR TCOREREICF ST HEF

D FEH (2 EEFfET)
PeglFN  PeoIFN versus control 0.17 0.03-0.75  <0.05
F#  Age (every | year) 1.12 1.02-1.25  <0.05
Fibrosis (F3, 4 vs. FO, 1, 2) 1.70 0.75-4.16 n.s.
Platelet count (every 10 x 10°/uL) 0.89 0.73-1.09  n.s.
Albumin (every 1.0 g/dL) 0.80 0.10-6.68 n.s.
On-treatment AFP (<10 vs. 4.07 0.59-40.12 n.s.

>10 ng/L)
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EHBELT, MARBICHERLTRIT(UA3—JO B THEICHESR
EZIMFIL-EEREREINT,

HALT-CERERDFFEZEH DO RIAFRE (8F) [CH VT, HaEHICHELT
RTALBZ—=DIOVBETOREREEZDETHAER SN,

HALT-CERER T, HABRRICHEL TR MU 4—0zO B TRER
NEWL, TOEBHELTEEHFXABRBETOHESELNOTRENEE.,

EPICHERTIL., PIIRETTAERE BE T, BKRTE. FHIREBRRO LI
DFIREESDY .

3ONERAFESHR., (HMERR: 28R, SHEH KRR 15F3%)

3DDTYyF-aArkA—ILHRTIEK. WTFhiAo2—JznV b ER
BEH (XA 4—D7O 30075 BALEIEFIZERE.
RYIL58—27x0290ug A1 E M 2:BIZ1E R 5 1ERLLE) TIE,
EARMICHLT,. AEICHERENMETLTLV =TS,
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