ABSTRACT
Background and Aims: Treatment strategies for hepatocellular carcinoma have been

The aim of this study was to compare the change of the prognosis between

B-related hepatocellular carcinoma (B-HCC) and hepatitis C-related hepatocellular
ca (C-HCC) in the last two decade.

§¢ We enrolled 166 B-HCC patients who underwent percutaneous ablation between
009. Patients were divided into three groups according to the treatment time

d: 1990-1995 (cohort 1, n=19), 1996-2002 (cohort 2, n=49), 2003-2009 (cohort 3, n=98).
We enrolled 1,219 C-HCC patients who underwent percutaneous ablation during the same

90, 413 and 616, respectively.). Interferon and nucleos(t)ide analog use was
inv;:stxg’atg:éd. Prognosis was evaluated for each cohort using the Kaplan-Meier method and a
multivariate Cox proportional hazard regression model.

0 (11%), twenty-four (49%) and eighty (82%) B-HCC patients received

ide analogs during the follow-up period in cohorts 1-3, respectively. Among them 1,
2 patients achieved viral remission, respectively. Thirty-four (18%), thirty-five (8%),
~-four (14%) C-HCC patients received interferon therapy, respectively. The 5-year
O.QOI) survival rates were 52.6, 61.1, and 81.6% for cohorts 1-3, respectively.
urvival rates were 55.6, 58.8, and 61.1% for C-HCC (p=0.12), respectively.
prognosis improved dramatically (hazard ratio [HR] of 0.30 for cohort 3 vs. 1;
6-0.58; p<0.001) over time, whereas the prognosis of C-HCC improved

ly (HR 0.75; 95% CI, 0.61-0.93; p=0.01).

s: The prognosis of B-HCC has improved dramatically over time, whereas that of

improved moderately.
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Introduction

llular carcinoma (HCC) is one of the most common cancers worldwide, and is the

He

leading cause of cancer death '. HCC usually develops in patients with chronic liver diseases,

ften related to infection with hepatitis B or C virus **. Close surveillance of high-risk

h advanced diagnostic modalities has increased the rate of early cancer detection
lly curative treatments > °. Even after locally curative treatments, HCC frequently
ue to hepatocarcinogenesis in the remaining liver tissue and intrahepatic cancer
read 5. In many cases, liver function deteriorates due to chronic liver disease progression
t d treatments. Liver transplantation can treat HCC and liver dysfunction 9, but it is
casible due to the shortage of donor organs, and it is not a realistic option for
years old 10,11,

To improve HCC prognosis in viral hepatitis patients, antiviral therapy is administered
following curative treatment. It has been reported that nucleos(t)ide analogues (NA) in
he tis:«3~related HCC (B-HCC) and interferon (IFN)-based therapy in hepatitis C-related
C) had beneficial effects in terms of preventing recurrence and preserving liver
*. However, these trials enrolled only selected patients with specific conditions. It

is ocumented whether the prognosis outside of clinical trials actually improved

fol owing radical percutaneous therapy.
luated the effects on the prognosis of HCC patients following radical

s therapy in the past two decades with a focus on antiviral therapy in B-HCC and
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Materials and Methods

Department of Gastroenterology, and was approved by the University of Tokyo

Medical Research Center Ethics Committee (approval number, 2058).

Between 1990 and 2009, a total of 1,908 patients with treatment-naive HCC were

o the Department of Gastroenterology at the University of Tokyo Hospital. All
patie wére registered in a prospectively collected computerized database, and the study

was based on data until the end of December 2012. Among these patients, 1,596 were initially

d for primary HCC with radical percutaneous tumor ablation (PTA) using either

percutaneous ethanol injection therapy (PEIT), percutaneous microwave coagulation therapy

r radiofrequency ablation (RFA). Of these patients, 1,385 (B-HCC/ C-HCC
were positive for either hepatitis B surface (HBs) antigen or HCV antibody.

tive for both were excluded from the study. Patients were divided into three groups

of vascular invasion or extrahepatic metastasis; (2) tumor not visualized

ultrasonographically or not accessible percutaneously; (3) refractory ascites; (4) past history
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of choledochojejunostomy or sphincterotomy in cases of PMCT and RFA; (5) tumor and

gastrointestinal tract adhesion in cases of PMCT and RFA. In general, we performed PTA on

Child-Pugh class A or B patients with a single tumor < 5 cm in diameter or three or fewer

m in diameter. In more severe cases, we performed PTA on patients for a

re or for prolongation of life .

of HCC

was diagnosed by dynamic CT or MRI with hyperattenuation in the arterial phase and
the late phase considered diagnostic '°. When the diagnosis of HCC was not
.CT or MRI, ultrasound-guided tumor biopsy was performed and a pathological

as made based on the Edmondson-Steiner criteria .
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Interferon therapy

IFN-therapy was considered after curative treatment for C-HCC when patients met the

riteria: (1) HCC was well controlled with percutaneous therapy; (2) positive
-RNA (3) a platelet count above 75,000 /ul; (4) Child-Pugh classification A or B;
nt was younger than 75 years old, and (6) no severe comorbidities were present
diovascular disease or uncontrolled diabetes. IFN therapy was performed on

o agreed to treatment after being fully informed of benefits and side effects.
HCV-RNA was quantitatively measured with the Amplicore HCV-RNA Monitor Kit Version
2.0 (Roche Diagnostics Systems, Indianapolis, IN, USA) or the COBAS TagMan HCV auto

Diagnostics Systems, Indianapolis, IN, USA). HCV-RNA seronegativity was

eiy confirmed with the Amplicore HCV-RNA Monitor Kit- version 2.0 or the

|

4

qualitat

COBAS TagMan HCV auto (Roche Diagnostics Systems, Indianapolis, IN, USA). Sustained

sponse (SVR) was defined as undetectable HCV-RNA levels for more than 6
r cessation of IFN therapy. Interferon therapy regimens included: interferon

apy, interferon plus ribavirin, peginterferon monotherapy, and peginterferon plus

. It was used in advanced fibrosis patients with elevated HBV-DNA levels (>3 log
. The HBV DNA serum levels were quantified by a transcription mediated

n (TMA) assay which can quantify 3.7-8.7 log copies/mL, a COBAS Amplicor
onztor Test (Roche Diagnostic) which can quantify 2.6-7.6 log copies/mL, or a

COBAS TagMan HBV Test v2.0 (Roche Diagnostics) which can quantify 2.1-9.0 log
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copies/mL. Virologic responses were defined as follows: remission when HBV-DNA

ined-undetectable throughout therapy, breakthrough when there was a >1 HBV-DNA log

rem
ase from a nadir or redetection of serum HBV DNA at levels at least tenfold the

ion limit of the assay after achieving undetectable levels, and no response when
was always detectable. NA therapy was initiated with entecavir (ETV) or, when

10t yet available, lamivudine (LAM). When viral breakthrough or no response was

presented as means and standard deviations or as medians and interquartile ranges

(IQR) for quantitative variables. Qualitative variables are given as numbers and percentages.

0.05 was considered to indicate a significant difference.
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Results

aracteristics from initial presentation are shown in Table 1. C-HCC patients were
8 years older than B-HCC patients. The proportion of males was higher in B-HCC

‘ vs. 62%, p<0.001). C-HCC patients had lower serum albumin concentrations,

levels, lower platelet counts, and the proportion of Child-Pugh class A was lower

atients (80 vs. 69%, p=0.005). B-HCC patients had higher DCP levels and the

rtion of B-HCC patients treated with NA during the follow up period increased in
om 11% in cohort 1 to 82% in cohort 3 (p<0.001). A total of 27 patients (one in
ort 2 and 26 in cohort 3) started NA therapy prior to HCC diagnosis, and 79 patients

began NA therapy during HCC treatment. The median (IQR) intervals between HCC
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treatment and NA therapy initiation were 5.45 (5.45-15.1), 2.63 (1.39-5.99), and 0.91 years

Q0 58) in cohorts 1-3, respectively. Virologic remission was achieved in 1 (50%), 18

(75%), and 62 (78%) patients in cohorts 1-3, respectively. Viral breakthrough was observed
6 (25%), and 18 (23%) patients, respectively. Rescue therapy (LAM and ADV in
s, ETV monotherapy in 2 patients) was initiated, and 22 patients (92%) achieved
HBV DNA levels (<2.6 log copies/ml).

portion of C-HCC patients who received IFN therapy during HCC treatment
ned consistently low: 34 (18%), 35 (8%), and 84 (14%) patients in cohorts 1-3,
respectively. SVR was achieved in 13 (38%), 13 (37%), and 31 (37%) patients. The median

rvals between initial HCC treatment and IFN therapy in cohorts 1-3 were 0.32

2.20 (0.53-3.91), and 0.69 years (0.30—1.47), respectively.

3

> 1,385 patients (B-HCC/C-HCC=166/1219) in the current study, 868 (71/797) died

during the observation period and 83 (6.0%) were lost to follow up. The cause of death

mor progression in 475 (49/426), hepatic failure in 205 (12/193), and unrelated
ca 8 (10/178), as shown in Table 2. Deaths due to hepatic failure caused by bile duct

injury following RFA were included: one patient in cohort 3 with B-HCC and two patients in

tes of B-HCC patients in cohorts 1-3 were 52.6, 61.1, and 81.6%, respectively
he 5-year survival rates of C-HCC patients in cohorts 1-3 were 55.6, 58.8, and
Figure 2). B-HCC patient survival improved significantly over time (p<0.001),

whereas C-HCC survival did not (p=0.12).
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n order to examine the prognostic improvement of HCC over time.
riate analysis, the following factors were significantly associated with a poorer

lower platelet count, higher DCP levels, poorer Child-Pugh class, larger tumor size

>

multlvapiz;ﬁe analysis, the prognosis for B-HCC, adjusted for clinical factors significant in the

univariate analysis, improved dramatically with time (hazard ratio [HR] of cohort 3 vs. cohort
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Discussion

The current study demonstrated that the prognosis of B-HCC has improved dramatically with

ing the clinical course and facilitated repeated treatment for recurrent tumors 2.

24-26

prove liver function . Even patients with viral breakthrough were almost

rafce under the assumption of a hazard ratio of 1.04 per year and 60% of the baseline
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survival rate. These older patients were more likely to have liver-unrelated mortality than
younger patients in cohorts 1 and 2 (Table 2).

he difference in antiviral therapy feasibility may explain the difference in the

1provement in the two groups. Compared to NAs, which can be administered even
atients with impaired hepatic function without serious adverse effects, IFN-based
re associated with a higher adverse effect rate and a lower SVR rate, especially

d liver fibrosis. Moreover, SVR rates decreased in older patients 30 Several

es have reported the survival benefits of IFN therapy following HCC treatment %3133,

te of C-HCC patients treated with interferon based therapy during HCC treatment
was actually 87.1% (95% CI; 81.9-92.7) (data not shown).But the indication seems to be

fairly limited in daily practice, especially in those patients for whom hepatic resection was

ed because of impaired liver function or medical comorbidities. In this study, the

h ablation therapies, which could reduce the influence of the difference of

dalities and could focus the effect of antiviral therapies *’.

patients diagnosed with HCC during close surveillance in our hospital like a tertiary care
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institution was lower for B-HCC than C-HCC (26 vs. 35%, p=0.03) (data not shown), which

mightresult in a larger tumor size with B-HCC on initial presentation. Third, the observation

ohort 3 was relatively short, which could be associated with insufficient statistical

onclusion, the prognosis of B-HCC has improved dramatically over time,

at of C-HCC has improved moderately.
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Table 1. P

Variables

(n=166) (n=19) (n=49) (n=98) (n=1219)

Age (years) 50.840.7  52.4%8.8 60.149.5  61.049.4 0002  68.148.0  63.3+82 67.7+7.1 69.9£7.9  <0.001
Male gender 129 (78) 17 (89) 35 (75) 77 (79) 071 756 (62) 137 (72) 263 (64) 356 (58)  <0.001
Albumin (g/dl) 3.840.5 3.740.6 3.740.5 3.940.5 0.02 3.6+0.5 3.540.5 3.6+0.4 3.6+0.5  <0.001
ALT (IU/L) 39(27-56)  39(35-79) 36 (27-58) 39(26-51) 021  58(38-88) 79(53-112) 66 (48-94) 59 (43-79)  <0.001
Platelet count (x10%ul)  13.1£5.9  11.24.5 127454 13.6£63 020  10.9+5.0 9.9+4.4 10.7+4.7 113454 <0.001
AFP >100 ng/ml 39 (23) 2(11) 13 (27) 24 (24) 036  254(21) 35 (18) 99 (24) 120 (19) 0.72
DCP>100 mAU/mL* 35 (22) 0(0) 9(18) 26 (27) 0.01 156 (13) 16 (10) 56 (14) 84 (14) 0.25
Child—Pugh class A 133 (80) 13 (68) 39 (80) 73 (74) 0.89 843 (69) 98 (52) 289 (70) 456 (74)  <0.001
Single tumor 103 (62) 13 (68) 33 (67) 80 (82) 0.06  725(59) 113 (59) 240 (58) 372 (60) 0.65
Tumor size (mm) 265£11.1  27.0¢13.6 2894129 251493  0.16 248108 266137  264+12.1 232484  <0.001
Antiviral therapy 106 (64) 2(11) 24 (49) 80(82)  <0.001 153 (13) 34.(18) 35(8) 84 (14) 0.68
Viral response 81 (76) 1(50) 18 (75) 62 (78) 0.51 89 (37) 13 (38) 13 (37) 31 (37) 0.90

Initial treatment

modalityt



Lyt

"‘pentasal siybu v bLAdoo Aq pajosiold si sjoiue siy

NOTE. Values are means + SD, medians (interquartile range), or numbers (%)

* Serum DCP level was missing in 8 B-HCC patients in cohort 1 and in 22 patients in cohort 1, 6 in cohort 2, and 4 in cohort 3 with C-HCC.
+ Including overlap.

AFP, a-fetoprotein; ALT, alanine transaminase; DCP, des-y-carboxy-prothrombin; PEIT, percutaneous ethanol infection therapy; PMCT,

percutaneous microwave coagulation therapy; RFA, radiofrequency ablation.



Cause of Death.

Total Tumor progression  Liver failure Liver-unrelated (%)
deaths (%) (%)

71 49 (69.0) 12 (16.9) 10 (14.1)

17 13 (76.5) 4 (23.5) 0 (0)

29 18 (62.1) 4(13.8) 7(24.1)

25 18 (72) 4 (16) 3(12)

797 426 (53.5) 193 (24.2) 178 (22.3)

171 90 (52.6) 51(29.8) 30 (17.5)

333 191 (57.4) 66 (19.8) 76 (22.8)

Cohort 3 (616) 293 145 (49.5) 76 (25.9) 72 (24.6)
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Table 3. Univariate and Multivariate Analysis of Overall Survival for B-HCC.

DCP >100 mAU/mL

Univariate Multivariate
iables HR (95% CI) P HR (95% CI) p
1.53 (0.80-2.92) 0.20
1.004 (0.98-1.03) 0.78
1.003 (1.00-1.06) 0.11
unt (1x10%ul) ~ 0.95 (0.90-0.99) 0.02 0.95 (0.90-1.00) 0.049
1.16 (0.69-1.97) 0.58
2.01 (1.16-3.46) 0.01 1.00 (1.00-1.001) 0.68
ugh class
1 1
2.55(1.53-4.25) <0.001 1.47 (0.78-2.77) 0.23
1.03 (1.01-1.05) 0.007 1.04 (1.02-1.06) <0.001
2.03 (1.26-3.28) 0.003 2.08 (1.22-3.55) 0.007
1 1
0.56 (0.30-1.02) 0.06 0.58 (0.31-1.08) 0.09
0.30 (0.16-0.56) <0.001 0.30 (0.16-0.58) <0.001

>s-y-carboxy-prothrombin.
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Table 4. Univariate and Multivariate Analysis of Overall Survival for C-HCC.

Univariate Multivariate
Variables HR (95% CI) p HR (95% CI) p
1.02 (0.85-1.14) 0.81

1.03 (1.02-1.04) <0.001 1.04 (1.03-1.05) <0.001

1.00 (1.00-1.001) 0.35

0.98 (0.96-0.99) 0.001 0.98 (0.96-1.00) 0.02

1.52 (1.28-1.79) <0.001 1.41 (1.19-1.68) <0.001

1.71 (1.40-2.09) <0.001 1.31 (1.04-1.64) 0.02
1 1

1.82 (1.58-2.11) <0.001 1.69 (1.44-1.99) <0.001

1.02 (1.02-1.03) <0.001 1.02 (1.01-1.02) <0.001

1.12 (1.06-1.19) <0.001 1.21 (1.05-1.39) 0.01
1 1

0.86 (0.72-1.04) 0.12 0.78 (0.64-0.96) 0.02

0.82 (0.67-0.99) 0.04 0.75 (0.61-0.93) 0.01

hazard ratio; CL, confidence interval; AFP, a-fetoprotein; ALT, alanine transaminase;
r

es-y-carboxy-prothrombin.
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verall survival in B-HCC patients according to the cohort. The survival rates at 1,

3, 5, and 7 years were 100, 68.4, 52.6 and 31.6% in cohort 1, 98.0, 81.6, 61.1 and 50.4% in

-2, and 100, 90.6, 81.6, and 72.7% in cohort 3, respectively.
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