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Figure 2 Cumulative incidence of hepatocellular carcinoma
(HCC) development according to treatment effect: (—) sus-
tained virological response; (.....) transient response group;
(- -) no response; (- -) cessation.

HCC. There was no significant difference in the cumu-
lative incidence of HCC between the TR and NR groups
(P=0.394). In contrast, the cumulative incidence rate
of HCC was significantly lower in patients of the SVR
group than in those of the NR group (P = 0.05). These
results indicate that treatment of the TR group with
IFN-0-2b plus ribavirin therapy did not reduce HCC
development when compared to the NR group.

Risk factors for cumulative incidence of
HCC development

Univariate analysis with the log-rank test showed that
the following were significant risk factors for the devel-
opment of HCC; older age (> 65 years) (P=0.01),
severe fibrosis (P=0.006), high platelet count
(> 14 x10%/ul) (P=0.017) and non-SVR (P=0.03).
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Stepwise multivariate analyses of these four variables
were performed for all patients treated with combina-
tion therapy of IEN-q-2b plus ribavirin by Cox's regres-
sion analysis, as shown in Table2. The analysis
indicated the following factors as independent signifi-
cant risk factors related to the development of HCC:
older age (risk ratio, 3.23; 95% CI, 1.37-8.56;
P=0.000), fibrosis staging (risk ratio, 1.69; 95% CI,
1.04-2.67; P=0.033) and non-SVR to IEN therapy (risk
ratio, 3.57; 95% CI, 1.04-12.36; P = 0.044).

Cumulative incidence of HCC development
according to average serum ALT levels after
combination therapy

The average serum ALT levels in 134 patients (96.4%) of
the SVR group were < 40 IU/L after completion of the
combination therapy, while 63 patients (24.4%]) of the
non-SVR group showed serum ALT levels of = 40 IU/L.
Figure 3 shows Kaplan—Meier estimates of the cumula-
tive HCC incidence according to the average serum ALT
levels after combination therapy. The cumulative inci-
dence rate of HCC was significantly lower in patients
with average serum ALT levels of < 40 IU/L than with
average serum ALT levels of = 40 IU/L (P = 0.021).

Cumulative incidence of HCC development
according to the treatment effect (SVR vs.
non-SVR) in patients showing less than

40 IU/L average ALT levels after the
combination therapy

Figure 4 shows Kaplan-Meier estimates of the cumula-
tive HCC incidence according to the treatment effect
(SVR vs. non-SVR) in patients who showed less than
40 IU/L average ALT levels after the combination
therapy. There was no significant difference in the
cumulative incidence rate of HCC between the SVR and
non-SVR groups (P =0.37).

Table 2 Risk factors for cumulative incidence of HCC development

Variable Category Risk ratio P value 95% CI
Gender male 1

female 0.34 0.053 0.11-1.01
Age (years) 65 < 1

652 3.23 0.006 1.37-8.56
Fibrosis F0/1/2/3/4 1.69 0.033 1.04-2.67
IEN therapy Non-SVR 1

SVR 0.28 0.044 1.04-12.36

CI, confidence interval; IFN, interferon; SVR, sustained virological response.
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Figure 3 Cumulative incidence of HCC development accord-
ing to average alanine aminotransferase (ALT) levels after the
combination therapy. (—) ALT < 40 IU/ml; (.....) ALT > 40 1U/
ml.

DISCUSSION

OMBINATION THERAPIES USING IFN-o-2b or
Peg-IFN plus ribavirin have been proven to be
more effective in treating for HCV infection than IFN
monotherapy.'®! However, it has not been accurately
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Figure 4 Cumulative incidence of hepatocellular carcinoma
(HCC) development according to the treatment effect in
patients who showed less than 40 IU/L average alanine ami-
notransferase (ALT) levels after the combination therapy. (—)
Sustained virological response; (.....) non-sustained virological
response.
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evaluated whether the combination therapies using IFN-
0-2b or Peg-IFN plus ribavirin could reduce the devel-
opment of HCC, and what the risk factors of HCC
incidence were in patients infected with HCV. In this
study, we retrospectively examined the incidence of
HCC with IFN-@-2b plus ribavirin therapy to clarify the
indicators of combination therapy for reducing HCC in
patients infected with HCV. We also evaluated whether
or not SVR or continuous normalization of ALT levels
could reduce the risk of development of HCC.

Previous studies have demonstrated that IFN mono-
therapy has a preventive effect on the development of
HCC, especially in patients with SVR.!>"" In this study,
using the combination of IFN-¢-2b plus ribavirin, we
obtained almost the same result for the SVR group
treated with IFN-0-2b plus ribavirin therapy, which
showed a significantly lower possibility of HCC devel-
opment over a long-term period when compared with
the non-SVR group. In contrast, we found no difference
in the cumulative incidence of HCC between the TR and
NR groups, while Kasahara et al. reported that the cumu-
lative incidence of HCC in patients who achieved TR by
IFN monotherapy was significantly lower than those
with NR.'* Recent reports have demonstrated that the
combination therapy of IEN-a-2b plus ribavirin is able
to induce a SVR in a significant proportion of patients
with IFN monotherapy-resistant chronic hepatitis C,"**
suggesting that a viral relapse after IFN therapy is effi-
ciently suppressed by combination with ribavirin. Since
the combination therapy was a more effective treatment
for HCV infection than IFN monotherapy’*-” and there
are fewer TR patients with combination therapy than
with monotherapy, we speculate that not all, but quite a
few patients of the TR group given IFN monotherapy
corresponded to the SVR group given the combination
therapy, and that the TR group given the combination
therapy might have been included in the NR group of
IFN monotherapy. This would mean that the “TR group
given combination therapy” should be distinguished
from the “TR group given IFN monotherapy”, and might
explain why the results of this study were inconsistent
with previous reports of the cumulative incidence of
HCC in the TR group given IFN monotherapy being
significantly lower than those with NR.”¥

The Kaplan-Meier method showed that older age
(> 65 years), severe fibrosis (F2-4), high platelet count
(> 14 x 10*} and non-SVR were significantly associated
with the development of HCC. The Cox's regression
analysis indicated that older age, fibrosis staging and
non-SVR to IFN therapy were significant risk factors
related to the development of HCC. These results were
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almost comparable with those of previous reports using
IFN monotherapy'*'*?! and IFN plus ribavirin combi-
nation therapy,*? suggesting that the factors associated
with the development of HCC are common among
these treatments and that patients of older age, with
advanced fibrosis and showing non-SVR to IFN therapy
should be followed up carefully for longer periods, even
if IFN therapy could be performed completely. In addi-
tion, four of the SVR group patients developed HCC at
more than 6 months after the treatment, which means
these patients need careful follow-up even if SVR has
been achieved.”

The incidence of HCC has been reported to be lower
in patients with normal ALT levels, even if serum
HCV-RNA was positive 6 or 12 months after IFN
monotherapy, when compared to those without a bio-
chemical response,’*?*?" suggesting that the aim of IFN
therapy for patients infected with HCV should be not
only HCV eradication, but also the achievement of a
biochemical response in order to reduce the incidence
of HCC. In this study, we divided the patients into two
groups, one with persistently normal serum ALT levels
and the other with elevated serum ALT levels based on
“the average serum ALT levels” after completion of IFN
therapy. We then evaluated the cumulative HCC inci-
dence of each group using the Kaplan-Meier estimation.
Our data showed that patients with continuous normal-
ization of ALT levels have a lower possibility of HCC
development than those showing elevated ALT after the
combination therapy, suggesting that continuous nor-
malization of ALT levels after the combination therapy
is an important factor for reducing HCC development.
Interestingly, based on the Kaplan—-Meier estimates of
the cumulative HCC incidence according to the treat-
ment effect in patients who showed less than 40 IU/L
average ALT levels after the combination therapy, we
found no difference in HCC incidence rates between the
SVR group and non-SVR group. Figure 1 shows that
the combination therapy is strongly associated with a
reduced incidence of HCC in the patients who attain
SVR, which seems to be a means for achieving normal-
ization of serum ALT levels in HCV patients. However,
it was also shown that, even in the non-SVR group,
patients with persistently normal serum ALT levels
achieved a reduced risk of HCC development. Taken
together, our aim of treatment for patients infected with
HCV is to primarily completely eradicate HCV. Next, for
the non-SVR group patients, we would speculate that
maintaining normalization of ALT levels by some other
treatments may prevent HCC development in HCV-
infected patients with abnormal serum ALT levels even if

Effect of IEN plus ribavirin on incidence of HCC 437

SVR is not achieved. Other treatments should be used to
decrease serum ALT levels to below the upper limit of
the normal range. Hopefully, the new treatments such as
those with protease inhibitors can be helpful for these
patients.?®

Although IFN monotherapy in CHC patients has been
demonstrated to be associated with reducing the inci-
dence of HCC, especially in patients who attain SVR,'*
what actually occurs in IFN plus ribavirin combination
therapy has not been clarified and the indicator for
reducing HCC in patients infected with HCV has not
been defined. We showed that this combination therapy
could reduce the incidence of HCC and that older age,
severe fibrosis and non-SVR were risk factors for HCC
development. This therapy can increase the SVR patient
ratio, and SVR or continuous normalization of ALT
levels after combination therapy using IFN-a-2b plus
ribavirin reduce the incidence of HCC in patients with
HCV infection. Therefore, this therapy can not only
avert the advance of the disease toward liver cirrhosis,
but also decrease the risk of HCC. IFN plus ribavirin
combination therapy is beneficial for HCV patients from
both aspects. In conclusion, the present study shows
that the attainment of SVR or continuous normalization
of serum ALT levels induced by the combination
therapy has a significantly beneficial effect on the clini-
cal course of HCV patients by decreasing the incidence
of HCC.
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—T)aF=7J, vS5Jx=7
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Summary

BT - BB - RERFETAROBAMOREEE TS D, ERD SENFLFEEDEIIN
EFENTLE. [BE - BETR, SFLYPEVHLELBULLSNTUVSD, EURLLENE
BHRETOBRTEDBOTREL, YLAYFTEV EOHBEEOL I A VDS H
HFESNTEE. EOEHT, EGFR FOY VFF—CHREEIIOF_IHS LY IEY
EDHATHRTERFERE ICOVLWTH—RFZNICEREEFHEOERZRLTW
3. FFHEETRIERORPARIZ—EOTERNRZDH 2D DOOEFHEOWNERSE
SNEM e, YIWFFF—EHEERY ST Z 2RV TS EREOBIERLHER
HERICKDEFHEOERDMBESN. RE, V357 1 ZJRHEREORELEEE
EEDIFSNTNS.

| Key words |

B FHARRE

SFENE IT)ILOFZ-T Y537z

AHEHHOUEFRONTELT, S FEIIEC

EUBIC WRDEE o T R, V- CHE

BER D{bE#E B, 5-7 vk a5 ¥ (5-FU)
DT VT AMERBRBROKRI LYY E Y
(GEM) »Bipmge LCBoroh”, 104
DEFBETVS., ZOMEF &F % GEM-bas-
es DFRBMER T FENEPAINTELN, F
BPEE 2D S GEM L NCB 2 5 REE
WHESL LT\, 20400 T LEEBRERT %A
1§ (epidermal growth factor receptor : EGFR) [
EETHLr S =7 L GEM O BE M
—HREENICAEEERLEL YAV TH B,
—77, MRS TPk O RAIRERA AR TIX

Y I 7 2 TP EAIEAICILBEAERC L ) #£1TIF
MIEEEEOTFROWELRL, MO THEMERE
e LTHLLEY. AT, I 08 - B
BUsIvuF=7tv 5727 OBKRBR
BIERER LoV TR,

1 | B BBEEICHFS EGFR OFIR
sIjaF=—7J

EGFRIZEGF oFu ¥y F 4+ —ERHMKTH
Y, HERL, ErbBI1 &% Xidh, ErbB2 (HER2),
ErbB3, ErbB4 £ & HIZ ErbB X BHICET 5.
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HIEBREBICHT IO FRVERORAR |

KL FLYOREVEREFLD ZREV+INOFZTHAKEOBEMIBHRER (PAS HER)

FLAYIE+TIVOF =T | LV IE D+ TSR
EBEE 285 284
ESHIES 8.6% 8.0% NS
RERIE=R 57.5% 49. 2% P=0.07
FHEEAFHEPRE 3.7518 3.6551 8 INHF—RH0.77 (P=0.004)
SEFHRDRE 6.241n 8 5.911n8 J\H— R 0.82 (P=0.038)
{ TR 23% 17% P=0.023
Grade 3/4 D2EER 62% 57%
R (Grade 3/4) 15% 15%
B2 (Grade 3/4) 17% 16%
T (Grade 3/4) 6% 2%
R (Grade 3/4) 6% 1%
B R AE IR B 2.1% 0. 4%
SREESEIET 8/285 0/284

HERGICOWTE, YAVFEY+TILVOFZT (n=

Ml LD Y PG P AL YIZEGF R 7
VAT —3 v ERERT (transforming
growth factor : TGF)-a ® Y A ¥ FHEET 5
&, FhECTHEMRL LTHEL T EGFR X
30® EGFR &E ZBAZERTH. £hIZD2D
W, EGFR OMifal s ¥ v F F— EAEHEAL
Eh, VUVBBENRI A FO#EE Ras/Raf/
MAPK, PI3-K/AKT, STAT % &D ¥ 7 ) MVin
ERER T L TR0, BiESa Y Fu—y
&M%, EGFR OBHLFH, T HIEREE
TEE BEEANBEZ L, BESLEONIHE,

B, BB KBS TAEERTWAEY, KR
IZBWTH EGFR OB#FER B X OB L
FHEOEEFHRE SN, Fob MEEOB)
WeEFMIBWT, EGFRFu¥ v+ —¥D7
Oy 712k ) 2oBMLEmRSIH s D 2 LAF
RENTWRY, —J, IEETH EGFR OFH
T A2MERSHBO LTS, HEHE
i, JREE, JREEE, AR EERREO%
ATHY, WAL EGFR OBBHBEE LR -
TWb X)) THs. EGFR & V) ErbB-2 OFHMH
EXNEL, FEEEcEEEoMarHEsh

28 (420)

282), TLUFE+ TSR (n=280) TERITLI.
{(Moore MJ et al, 2007° KD 3IFE)

'(\/‘69)10).

INaF =TI EGFR Fu ¥ v ¥4+ —EHE
¥ (EGFR-TKI) T&# b, EGFRFu ¥ ¥ ) —
YO7F/) vy vy=Z9 B (ATP) #&HET
ATP L BEMHETLIRIOETH 5. R TIE
GEM L OHRICL 2 ZEEWRILT 7 KW ED
FIARRAE PASHE) 2*BZkabh, ZhiT
@ GEM PR ba# g cldm— GEM Bz &
REBLEFHBOERENEONEHTDH
A2 IR EEBETRIVOFSTORT — A
£ 58 TR R S 1, 42 Bl 3 61 CEEH
PELNTWE, Tz, AFHE (overall sur-
vival 1 OS) WREE X OEMEAZE (pro-
gression—free survival : PFS) FfflizZhFh
754 H, 265 BLBEAME L TRETETOHRRE
B TH 724", ZOBOMFEEIBI bR T
Wiz,

2 | BELCBII 7 LYYEV+TI)LO
ZFIJHARE

GEM+xzhvua=F7HHAOENHRE (PA3
HER) T, UBRARREETHEEEAEN GEM+ T
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24(8)

EHRRUE

1 FYLo2E B (88) 5L 2EV+
IvOFZ7HAKE (R OLEmiE
BB REN LAY S BB 5.9 A,
FRY P Vv+zpaFoTHEE62s A L,
FTOEI2EBRESTTHo 2%, WK
WEBEFBO SN (NF— FH0.82, P=
0.038) (Moore MJ et al, 20077 & 1 51 H)

VaFo 7L GEM+ 7T REIC 1N 1 T
YERBIZEID AT &h, HERE, ECOGPS (Oor 1vs.
2), EITE (BETEIT vs. 1B8) ICX W EHMES
M7z, GEM %, 1,000 mg/m? 30 5 TEIRAA
i, 7 AR, 1 EKRE QS 2 VE), 20
% 3 BERIX S, 1 AKE Q44 2 VPR 1k
D5 Eh, T HaF=7i13100meg/H T2
150 mg/ H RO 5 S iz, RRBOF TG
HEIZOSTHY, BEIZBT5EFHE DN
F— N 0.75 28T 80%, FEZEKE (WM
BE) 5% THET 572012, 4 XY M FETH)
381, FEEBHH 450 Bl & HE Sz
FEEFHTEE © OS & GEM+ 75 £ REE L
LRGEM+ T VvuF o JHTRIFTHY, 1
HF— R 0.82 (95% CI: 0.69-0.99 ; P=0.038)
ERMEHENAREEMEONS (R, ®1). Fik
IZoWTiE, B®, TH, B, ORNED» GEM +
IhaF o THRTEBEEICED OGN, WiEs
SAAFMEBHELREEINTWS, LaL,
GEM+ I juF=7#HIIBWT, MEMEME?2
B, BUAE 2 6], BNaRiE R E 160, dF R akiR
VRO 161, &6 Bl BRREEEANRD S
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it - B8 - BEREORMR—IILOF =D, V5TJ7x=7J

(%)
100 T — Grade 0(n=79)
R T Grade 1(n=101)
80 -~Grade z 2(n=102)
60+
It
H 40
20 -
T
0 5 10 15 20(A)

EREE

B2 FLYREV+INOFFHRAEEESY
EBEILHT3RED grade FIETFHIE
Grade 2 OEH % 2 BE TIX Grade 0, 1 DR
BOBFI LR, FRELEFREBIFTHo7/ (P
<0.001) (Moore MJ et al, 2007 & Y 51H)

7z, F7z, WHRBELEZ SN D BEMENEEE
PREBER W T IMICRD LN, N7 B
GEM+ T vus=7%, 165 GEM+ 7 J R
HLIlvoF TR TEEETH- .
GEM+ T ru = 74 H#EE1E GEM Bl
CORFEEBELRAGHHOEENE ORI
R, TOEIOLTPTHY, "F—FEDOILWD
RAHTHL 0. 75 1 TFERTE TR, LiL,
BUED GEM B EHERR I 2 Wik % %
Z5hE, INVaFoTOLEREFBOMETES
x5 BB AT © I T SRR IR B O IR R R B3
WHHDDLEZONS., KEBTIII VoS
TORFRE EGFR OB L OBRIENT S h T
W%, EGFR 1% 86 $1(53%) & Btk 76 61 (47%)
WBWTEGFR OB ERBHF, KERE
(stable disease : SD) ¥ & OBEIZFED S,
EGFR B L BEHONY - FEEZwihd
GEM+ Iz vuF = 7#HTCRIFTH-7 (EGFR
ik 0.80 : 95% CI 0.50-1.26, B 0.83: 95%
C10.51-1.34). 2% b , EGFR O&E#H L 1 F
ZTOMBICEEIIED SN TV W &ITh 5,
—F, BYLEERSTHHEE LIBEEES
OMEPRE I TS, ZraF= Tk s
n7- 282 v, BER L 79 Bld A5\t Grade 1

29 (421)
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