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Abstract

Background and Aim: The average age of hepatitis C virus (HCV)-related hepatocellular
carcinoma (HCC) patients has been rising in Japan. We evaluate characteristics of HCV-
positive patients who develop HCC in older age to determine an optimal surveillance
strategy.

Methods: A total of 323 patients with three or more years of follow-up before HCC
diagnosis and 323 propensity-matched controls without HCC were studied. HCC patients
were classified into four groups according to age at the time of HCC diagnosis: group A
(= 60 years, n = 36), group B (61-70 years, n = 115), group C (71-80 years, n = 143), and
group D (> 80 years, n.=29). Clinical and laboratory data were compared.

Results: Platelet counts were significantly higher in the older groups at HCC diagnosis
(P < 0.0001). The rate of platelet counts decline was lower in older groups (P = 0.0107).
The average integration value of serum alanine aminotransferase (ALT) in groups A, B, C,
and D were 80.9 TUAL, 62.3 YU/L, 59.0 TU/L, and 44.9 TU/L, respectively (P < 0.0001). In
older patients (= 65 years old), cimhosis and average integration value of ALT were
significantly associated with hepatocarcinogenesis, but platelet count was not.
Conclusion: Elderly HCV-positive patients (= 65 years old) with low ALT values devel-
oped HCC regardless of their platelet counts. These findings should be taken into account
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Introduction

Hepatocellular carcinoma (HCC) is one of the most common
malignancies, particularly in southern and eastern Asia. In Japan,
HCC is the third leading cause of cancer death in men, behind lung
and stomach cancer. In women, HCC is the fifth leading cause of
cancer death during the past decade, behind colon, stomach, lung,
and breast cancer.! Hepatitis C virus (HCV) infection accounts for
approximately 75-80% of cases. Each year, HCC develops in
6-8% of patients with HCV-associated cirrhosis.?

In Japan, screening the blood supply for HCV, which com-
menced in November 1989 and began using second-generation
enzyme immunoassays in February 1992, decreased the risk of
post-transfusion hepatitis from more than 50% in the 1960s to
virtually zero presently.? The age of Japanese patients diagnosed
with HCC has been steadily increasing. Up to 1999, the majority
of HCC mortalities occuired in patients under 69 years of age. but
in 2000 more than half of HCC patients were over the age of 70.!
This aging trend is also observed in HCV patients undergoing
interferon-based therapy in Japan. In contrast, HCV infection in
the United States and other western countries is most prevalent
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when designing the most suitable HCC surveillance protocol for this population.

®

among persons 30 to 50 years of age,” and the incidence of HCV-
associated HCC is expected to rise. As a country with more expe-
rience with HCV-associated HCC, Japan’s long-term experience
can be helpful in planning strategies to contain HCV infection and
to cope with its long-term sequelae worldwide.

The aim of this study is to evaluate characteristics of HCV-
positive patients who develop HCC in older age and to determine
an optimal surveillance strategy for these patients.

Materials and methods

Study population. This study cohort was comprised of 6740
consecutive HCV-positive patients (1019 patients with HCC and
5721 patients without HCC) referred to the Department of Gas-
troenterology at Ogaki Municipal Hospital from January 1990 to
December 2006.

There were 323 patients who fulfilled the following inclusion
criteria out of 1019 HCC patients: (i) detectable HCV-RNA for
at least six months. (ii) no evidence of hepatitis B virus infection;
(iii) other possible causes of chronic liver disease were rufed out
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(no history of heputotoxic drug use, and negaiive tests for autoim-
mune hepatitis, primary biliary cirrhosis, hemochromatosis, and
Wilson’s disease); (iv) a follow-up period of greater than three
years before HCC diagnosis; (v) no interferon therapy within the
last 12 months; and (vi) serum alanine aminotransferase (ALT)
measurements laken more than twice yearly. The patients were
classified into four groups according to age at the time of HCC
diagnosis: group A (= 60 yeurs, n=36), group B (61-70 years,
n=115), group C (71-80 years, n=143), and group D (>80
years, n =29}

Of the 5721 puatients who have not developed HCC, 3275
patients fulfilled the same inclusion criteria. To reduce the con-
founding effects of covariates, we used propensity scores to match
HCC patients with unique control patients based on age, sex,
Child-Pugh classification at the start of follow-up, and follow-up
duration. We were able to match 323 patients with HCC to 323
patients without HCC. The patients were classified into four
groups according to age at the end of follow-up: group A’ (=< 60
years, i = 30), group B’ (61-70 years, n = 114), group C’ {71-80
years, n=136), and group D’ (> 80 ycars, n = 43).

The start of follow-up was defined as the date a patient first
visited our hospital and ended on the date of HCC diagnosis
for the HCC patients, or the date of the last visit at our hospital
or December 31, 2010, whichever occuired earlier, in control
patients.

Histological examinations were performed in 234 out of 646
patients. Cirrhosis was diagnosed pathologically in 120 patients.
The remaining 412 patients were evaluated with ultrasonography
(US) and biochemical tests.® Patients who did not satisfy the
criteria for cirrhosis were classified as having chronic hepatitis for
the purposes of (his study. All together, 288 out of 646 palients
were dingnosed with chromic hepatitis, and 358 were diagnosed
with cirrhosis.

The study protocol was approved by the Ethics Committee at
Ogaki Municipal Hospital in January 22, 2009 and complied with
the Helsinki Declaration. Each patient provided written informed
consent.

Laboratory test for liver disease and virologic
markers. Platelet counts, prothrombin time, and serum levels
of ALT, albumin, total bilirubin, alpha-fetoprolcin (AFP), lens
culinaris agglutinin-reactive fraction of AFP (AFP-L3%), and
des-y-carboxy prothrombin (DCP) were determined af the start of
follow-up. ALT is expressed as an average integration value.
Serum AFP concentration was determined with a commercially
available kit. AFP-L3 was measured by lectin-affinity electro-
phoresis and antibody-affinity blotting with the AFP Differentia-
tion Kit L (Wako Pure Chemical Industiies. Lid, Osuka, Japun).®
DCP was quantified with the Picolumi PIVKA-II kit (Eisai
Co., Ltd, Tokyo, Japan).' HCV genotype was determined by PCR
using genotype-specific primers, and HCV-RNA was quantified
(before November 2007; COBAS Amplicor HCV monitor test and
after December 2007; COBAS AmpliPrep/COBAS TagMan HCV
test, Roche Diagnostics K.K., Tokyo, Japan).

Alcohol exposure. Past zalcohol exposure was estimated
based on chart review of drinking patterns over five years. Patients
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were categorized as either “excessive” or “moderate” alcohol con-
sumers. Excessive alcohol consumers drank over 50 g daily for
five years.

Methods of follow-up. All patients received medical
examinations at least every six months al our institution. Imaging
studies, either US, computed tomography (CT), or magnetic reso-
nance imaging (MRI), were performed at least every six months.
When patients were considered to have developed cirthosis by
laboratory data or imaging findings, imaging was performed at
three-month intervals."

Diagnosis and treatment of HCC. The diagnosis of
HCC was made based on either pathological or clinical and radio-
logical criteria. Histological examination of resected hepatic
tumors or US-guided needle biopsy specimens confirmed HCC in
165 patients (resected specimens: 111 patients; biopsy specimens:
54 patients). In the remaining 158 patients, the diagnosis of HCC
was made using clinical criteria and imaging findings obtained
from B-mode US, CT, MR, and CT angiography.'***

Tumor staging was performed according to the American Joint
Committee on Cancer (AJCC) classification system." In cases
where pathologic evaluation was not available, vascular invasion
was assessed by dynamic CT and angiography.

Treastment for each patient was individualized according to
evidence-based clinical practice guidelines for HCC in Japan.™
Hepatic resection was performed on 111 patients. Percutaneous
ethanol injection therapy was performed in 16 patients. Radiofre-
quency ablation therapy was performed in 104 patients. Transcath-
eter arlerial chemoembolization was performed in 62 patients.
Thirty paticnts did not undergo treatment because of the patient’s
wishes or impaired liver function.

Statistical analyses. Statistical analysis was performed
with the Statistical Program for Social Science (SPSS ver.18.0 for
‘Windows; SPSS Japan Inc., Tokyo, Japan). Continuous variables
are represented as medians (range). The non-parametric
Jonckheere-Terpstra test was used to assess conlinuous variables.
The Steel-Dwass or Shirley~Williams multiple comparisons
method was applied if the Jonckheere-Terpstra test yielded sig-
nificant results. The Cochran-Armilage test or the chi-square test
was used to assess categorical variables. Actual survival was esti-
mated using the Kaplan-Meier method,'s and differences were
tested with the log-rank test.”® The Cox proportional hazards
model and forward selection method were used to estimate the
relative risk of HCC development associated with age, sex, cirrho-
sis, alcoho] consumption, diabetes mellitus, effect of prior inter-
feron therapy, platelet count, AFP at the start of follow-up, and
average integration value of ALT. and the annual rate of platelet
count decline. Statistical significance was set at P < 0.05.

Results

Clinical features at basefine. The clinical profiles of the
HCC patients at the start of follow-up are shown in Table 1. There
was a higher proportion of women diagnosed with HCC at a later
age (P =0.0016): the percentage of women in groups A, B, C.and
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Table1 Profile of HCV-infected HCC patiants at the start of follow-up

Elderly HCV-associated HCC patients

Group A{n=36} Group B{n=118) Group C{n=143) GroupD{n=29) P
Sex {female/male) 5131 43/72 63/80 15/14 0.0016
Age at the stant of follow-up' {years) 48 (38-57} 59 (47-69) 66 {52-75) 74 (64-80) < 0.0001
Duration of observation period until HCC 6.4 {3.1-16.7) 8.9 (3.0-15.8) 8.0 3.0-17.7) 9.3 {3.0-15.7} 0.0003
diagnosis® (years)
Alcohol consumption (= 50 g per day/< 50 g per day)  9/27 24/91 26/117 227 0.0873
History of blood transfusion {present/absent) 6/30 26/89 35/108 2/27 0.8247
Disbetes mellitus {present/absent) 24012 40175 51/92 5/24 0.0008
Pricr interferon therapy (SVR/non-SVR/absent} 3/17/16 12432171 0/16/128 0/1/28 <0.0001

"Expressed as median {range).

Group A, diagnosis of HCC at age = 60 years; Group B, 61-70 years; Group C, 71-80 years; Group D, > 80 years.
HCC, hepatocsllular carcinoma; HCV, hepatitis C virus; SVR, sustzined virologic response.

Table2 Profile of control patients with HCV infection at the start of follow-up

Group A’ (n=30}

Group B' {(n=114) Group C' (n=138} Group D' (n=43} P

Sex {female/male} 7/23

Age at the start of follow-up® {years} 48 {40-56}

Duration of observation period until the end of 7.0 {3.0-15.5)
follow-up® (years) )

Alcohol consumption (= 60 g per day / < 50 g per day}  8/22

History of blood transfusion (present/absent 5/25

Diabetes mellitus {present/absent) 7123

Prior interferon therapy {SVR/non-SVR/absent) 4/15/11

48/66 56/80 20/23 0.1175
58 (48-67) 66 (54~75) 74 {65-82} <0.0001
7.8 {3.0-18.7) 856 (3.0-17.7} 8.5 {3.6-19.1) 0.0064
27187 201116 3/40 0.0630
29/85 40/96 2/41 0.1938
3876 47788 12031 0.0758
8/34172 3/20/113 0/1/42 < 0.0001

"Expressed as median {range}.

Group A', age = 80 years at the end of follow-up; Group B', 61-70 years; Group C’, 71-80 years; Group D’, > 80 years,

HCV, hepatitis C virus; SVR, sustained virologic response.

D was 13.9, 37.4, 44.1, and 51.7, respectively. As the patient’s age
at HCC diagnosis increased, the patient’s age at the start of
follow-up and the doration of the observation period until HCC
diagnosis increased (P < 0.0001 and P=0.0003, respectively).
Patients who recejved a diagnosis of HCC at a more advanced age
have a significantly decreased incidence of diabetes mellitus and
prior interferon therapy (P = 0.0008 and P < 0.0001, respectively).
The clinical profiles of the control patients at the start of follow-up
are shown in Table 2. The same tendency between HCC patients
and control patients was observed.

Laboratory data of the HCC patients at the start of follow-up are
shown in Table 3. Patients diagnosed with HCC at a more
advanced age had lower baseline serum ALT and AFP levels
(P<0.0001 and P=0.0043, respectively) and higher baseline
platelet counts (P = 0.0032). In Table 4, the oldest group of control
patients had lower baseline serum ALT and AFP levels (P < 0.0001
and P =0.0261, respectively): however, no significant differences
in baseline platelet count were observed.

The results of the Cox proportional hazards model and forward
selection method to test factors associated with the age-related
development of HCC to patient age at the start of follow-up are
shown in Table 5. Ten covariates including age, sex. chithosis,
aleohol consumption, diabetes mellitus, effect of prior interferon
therapy, platelet count, baseline AFP. average integration value of
ALT. and the annual rate of platelet count decline were studied.
Age, cirrhosis, average integration value of ALT. platelet count,
and AFP were significantly associated with hepatocarcinogenesis.
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However, only cirthosis and average integration value of ALT were
selected as factors significantly associated with hepatocarcinogen-
esis in patients = 65 or 70 years old. Platelet count was not a
significant factor.

Clinical features at the time of HCC diagnosis.
Piatelet counts at the time of HCC diagnosis in groups A, B, C, and
group D were 72 X 10%mn® (40-192), 84 x 10¥mm® (28-256),
99 x 10%mm® (31-355), and 119 x 10%/mm® (58-232), respec-
tively. There is a statistically significant trend toward higher plate-
let counts as the age at HCC diagnosis increases (P < 0.0001). In
contrast, platelet counts at the end of follow-up in groups A’, B,
C', and D’ were 194 X 10%mm® (44-543), 172 x 10%mm® (40—
484), 177 x 10%mm® (21-415), and 193 X 10%mm® (52-429),
respectively. There is no significant difference between the four
groups of control patients (P = 0.4772). The annual rate of decline
in platelet count, calculated as [platelet count at the stant of the
study period—oplatelet count at the time of HCC diagnosis)/
duration of the observation period until the diagnosis of HCC.
decreased significantly as the age at HCC diagnosis increased, and
the anmual rate of decline in platelet count, calculated as [piatelet
count at the start of study period—platelet count at the end of
follow-up)/duration of observation period until the end of
follow-up in control patients. did not increase significantly us the
age at the end of follow-up increased (Fig. I, P=0.0247 and
0.1571. respectively). The annual rate of platelet count decline was
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Table 3 Baseline laboratory data of HCV-infected HCC patients

T Kurnada et 2/,

Group A {n=36)

Group B {n= 115}

Group C (n=143}

Group D {n=29) P

Platelet count! (x 10%/mm?3)
Prothrombin time' {%}

Total bilirubin® {mg/dL)

ALT® (U/L)

Child-Pugh classification’” {A or B/C)
HCV genotype® (1/2}

HCV viral concentration® {log copies/mL)
AFPY (ng/mL)

AFP-L3* (%)

DCPY tmAU/mL}

Cirrhosis (present/absent}

104 (34-249}
87 {62-129)
0.8(0.3-1.8)
125 (24-361)
33/3

26/6

5.7 (2.7-8.0)
13.5 (1.8-163.4)
0(0-56.3)

19 (10-154)
31/5

114 (29-253)
88 {24-119)
0.7 (0.2-4.7)
76 (18-387)
10312

66/24

5.0 2.0-8.0)
8.4 (1.9-583.4)
0 (0-43.6)

19 {10-367}
95/20

125 (44~307) 124 (70-201) 0.0032
85 (22-128) 86 (45-129) 0,6082
0.7 0.3-6.7} 0.6 {0.2-1.3} 0.4583
64 (8-154) 44 (17-221) < 0.0001
130/13 24f5 0.65612
75/29 15/6 0.4083
5.4 (2.0-6.9) 5.5 {3.0-7.0) 0.4952
7.2 (1.0-372.3} 4.8 (1.2-141.5) 0.0043
0(0-15.2) 0 (0-7.0) 1.0000
17 {10-745) 15 {10-182) 0.0958
112431 21/8 0.0903

tExpressed as madian (range).
*Data were unavailable for 76 patients.
AFP, alpha-fetoprotein; AFP-L3, lens culinaris agglutinin-reactive fraction of AFP; ALT, alanine aminotransferase; DCP, des-ycarboxy prothrombin;

Group A, diagnosis of HCC at age = 60 years; Group B, 61-70 years; Group C, 71-80 years; Group D, > 80 years; HCC, hepatacellular carcinoma; HCV,
hepatitis C virus.

Table 4 Baseline laboratory data of control patients with HCV infection
Group A’ {n= 30} Group B' (n=114)

Group C' (n=136) Group D' {n =43} P

Platelet count® {x 10%/mm3) 204 (58-375) 180 (40-540) 187 (61484) 196 {52-418) 0.4301
Prothrombin time® {%) 100 (52-138) 96 (38~153) 96 {48-144) 95 {47-145) 0.3435
Total bilirubin® (mg/dL} 0.5 ©0.2-1.2} 0.4 {0.2-5.3) 0.4 {0.2-5.3) 0.3 {0.2-1.5) 0.6298
ALTT (UL 53 (12-131) 46 (5-490) 35 (8-484) 22 (2-199) < 0.0001
Child-Pugh classification'” (A or 8/C) 30/0 103/11 128/8 40/3 0.1088
HCV genotype?® (1/2) 16110 60/23 66/25 12/5 0.0869
HCV viral concentration’ {log copies/mL) 5.9 .{2.7-6.6) 5.7 (2.7-7.3) 5.8 {2.0-7.0) 5.1 {3.0-6.6 0.1130
AFP? {ng/ml) 4.3 {0.8-156.3) 3.1 (0.8-170.3) 3.1{0.8-219.2) 2.01{08-29.2) 0.0261
AFP-L3" (%] 0 (0-26.9} 0 (0-34.2) 0 {0-41.4) 0{0-5.2) 1.0000
DCP! {mAU/mL) 22 {10-122} 19 {10-487) 19 {10-503) 16 {10-30) 0.2549
Cirrhosis {present/absent} 5/25 35/79 48/88 11/32 0.1201

Texpressed as median (range).
*Data were unavailable for 107 patients.

AFP, alpha-fetoprotein; AFP-L3, fens culinars agglutinin—reactive fraction of AFP; ALT, alanine aminotransferase; DCP, des-ycarboxy prothrombin;
Group A’, age = 60 years at the and of follow-up; Group 8, 61-70 years; Group C’, 71-80 years; Group [¥, > 80 years; HCV, hepatitis C virus.

Table 5 Factors associated with the development of HCC according to the age at start of follow-up in multivariate analysis

All patients {n =646}
hazard ratio {95% Cl)

= 80 years (n= 428)
hazard ratio {95% Cl)

= 65 years {n=255)
hazard ratio {95% CI)

= 70 years (n=92}
hazard ratio (95% Cl)

Age lysars) =60
>80, =70
>70
Cirrhosis Absent
Present
Average integration =20
value of ALT {JU/L) >20, =40
> 40, =60
> 60, =80
>80
Platelet count =180
{x 10%mm?) <150
AFP* {ng/mL) =10
»>10, =20
> 20

1
1.600 (1.240-2.064}
2.738 (1.858-4.036)
1
2.165 (1.575-2.978)
1
4.239 (1.336-13.800)
5,518 {1.725-17.649)
7.182 (2.230~23.130)
10.211 (3.175-33.081)
1
1.644 (1.237-2.186)
1
1.408 (1.002-1.971)
1.609 (1.214-2.132)

1
2.269 (1.664-3.311)
1
4,885 (1.179-20.249)
8.661 {1.619-23.397)
9.362 {2.268-38.641}
12.249 (2.494-50.884)
1
1.728 (1.240-2.408)

1
2.734{1.724-4.336)
1
5.243 (1.263-22.020)
6.739 (1.610-28.250)
12.265 (2.867-56.471)
13.087 (2.962-57.815)

1
2.962 {1.200-7.310}
1
12.162 {1.548-95.496)
6.797 (0.854~54,080)
11.183 {1.400-83.317}
11.052 (0.964-126.671)

AFP, alpha-fetoprotein; ALT, alanins aminotiansferase; Cl, confidence interval; HCC, hepatocellular carcinoma.
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Rate of decline in platelet

count {x10%/mm?/year)

Elderly HCV-associated HCC patients
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Figure 1 Rate of decline in platelet count prior to hepatoceliular carcinoma {HCC} diagnosis in HCC patients and prior to the end of follow-up in
control patients. The annual rate of platelet count decline in the period prior to HCC diagnosis was lower in the groups that were older at the time
of HCC diagnosis. in control patients, there was no trend toward higher annual rates of platelet count decline in the period prior to the end of follow-up
when the patients were classified by age (P=0.0247 and 0.1571, respactively, Jonckheere-Terpsira Test). Group A, HCC diagnosed at age =< 60
years; group B, 61-70 years; group C, 7180 years; group D, > 80 years. group A', control patients = 60 years old at the end of follow-up; group B’,
61~-70 years; group C', 71-80 years; group D', > 80 years. The annual rate of platelst count decline was significantly lower in group A’ than in group
A {P=0.0039); however, there were no significant differences when HCC patients in other age groups were compared to their respective matched

controls.

lower in group A’ than in group A (P = 0.0039}, and there were no
significant differences between group B and group B’, group C and
group C’, and group D and group D’.

The average integration value of ALT in groups A, B, C, and D
was 80.9 ITU/L (25.3-179.3), 62.3 IU/L (14.5-167.9), 59.0IU/L
(9.9-134.1), and 44.9 TU/L (22.7-91.9), respectively. The average
integration value of ALT was significantly lower in patients diag-
nosed with HCC at an older age (Fig. 2. P <0.0001). There was a
similar trend among control patients (Fig. 2, P <0.0001). The
average integnation values of ALT in groups A’, B, C, and DY
were significantly lower than in groups A, B, C, and D, respec-
tively (P < 0.0001).

Patient profiles at the time of HCC diagnosis are shown in
Table 6. There were no significant differences in tumor character-
istics and levels of tumor markers among the age groups. Fewer
patients in Group D underwent hepatic resection (P = 0.0293).

Survival rates according to age at HCC diagnosis.
Five and 10O-year cumulative survival rates of groups A, B, C,
and D were 44.2%. 58.2%. 44.3%, and 33.3% and 22.7%, 31.2%,
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26.6%, and not available, respectively (Fig. 3). There were no
significant differences in the cumulative survival rate among the
four groups.

Discussion

In Japan, the average age of patients with chironic hepatitis, cirrho-
sis, or HCV-assaciated HCC is increasing. The number of deaths
due to these diseases is also increasing. The age-specific prevalence
of HCV seropositivity in the USA is about 30 years below that
in Japan; thus, a majority of patients in the USA with chronic
HCYV infection will reach an advanced age in the near future.?

In our study, elderly HCC patients have high platelet counts
and low ALT values. In addition, multivariate analysis vsing
propensity-matched control patients revealed that the presence of
cirthosis and high ALT levels (> 20 IU/L} are significantly associ-
ated with the development of HCC. However, platelet count is
not significantly associated with hepatocarcinogenesis in elderly
HCV carriers (= 65 years). Physicians should be aware that
patients aged 65 years or older could develop HCC regardless of
their platelet count.
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Average integration

value of ALT* (IU/L)
80.9 40.2 62.3 35.7 59.0 37.1 449 22.0
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Figure 2 Average integration values of alanine aminotransferasse (ALT) prior to HCC diagnosis in HCC patients and prior to the end of follow-up in
control patients. Patients who were older at the time of HCC diagnosis had lower average integration values of ALT in the period prior to HCC
diagnosis, In contyol patients, the average integration values of ALT in the period prior to the end of follow-up were lower in the groups that were older
at the end of follow-up {£ < 0.0001 and < 0.0001, respectively, Jonckheere-Terpstra Taest). Average integration values of ALT in groups A7, B, C’, and
D’ were significantly lower than in groups A, B, C, and D, respectively {P < 0.0001).

Table 6 Profile of HCV-infected HCC patients at the time of HCC diagnosis

Group A {n =36} Group B (n= 115} Group C {n=143) Group D {n=289) P
AFP? {(ng/mL) 23.9 {0.8-500) 18.8 {0.6-10500} 12.8 (0.8-12680} 17.8 (0.8-89720) 0.2347
AFP-L3' (%) 0 (0-89) 0 {0-87.2) 0 (0-81.0) 0 {0-40.7) 1.0000
DCP* (mAU/mL) 36 (10-36164) 35 {10-5941}) 32 {10-50904) 24 (10-6229) 0.5650
Tumnor size® {cm} 2.00.8-10.0 2.0{0.3-88 2.0{0.6-11.4 2.3(1.0-0.0 0.3754
Number of tumors?® 111-6} 1{(1-8} 1(1-10) 1 (1-4} 1.0000
Portal thrombus (present/absent) 2/34 3112 6/137 0/29 0.3293
Stage (1/2/3/4) 14/15/512 41/53/21/0 50/61/29/3 10/12/7/0 0.4957
Initial treatment (HR/PT/TACE/none) 9/18/4f5 47/44/16/8 51/47/33/112 411/9/5 0.0293

'Expressed as median {range).
AFP, o-fetoprotein; AFP-L3, fens culinaris agglutinin~reactive fraction of AFP; DCP, des-y-carboxy prothrombin; Group A, diagnosis of HCC at age = 60

years; Group B, 61-70 years; Group C, 71-80 vears; Group D, > 80 years; HCC, hepatocsliular carcinoma; HCV, hepatitis C virus; HR, hepatic resection;
PT: percutaneous treatment including ethanol injection therapy, microwave coagulation therapy, and radiofrequency ablation therapy; TACE, tran-
scatheter arterial chemoembolization,

The male-to-female ratio of HCC patients in Japan has  of female patients is considered a result of more older patients with
decreased from 4.5 in 1984-1985 to 2.5 in 2002-2003." It is well HCV-related HCC. In our study. the proportion of femule patients
known that the mean age of female HCC patients with HCV was the highest in group D. Further investigation of the role of sex
infection is higher than that of males.'™" The increased proportion  in hepatocurcinogenesis is needed.
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Figure 3 Cumulative survival rate of groups A, B, C, and D according
to age at hepatocellular carcinoma (HCC} diagnosis. Kaplan-Meier
curves showing the survival rate stratified by age at HCC diagnosis.
There wers no significant differences in the survival rate among the four
groups. ——, A group (= 60 years, n=36); -, B group {61-70 years,
n=118); -, C group {71-80 years, n = 143); ., D group (> 80 years,
n=29},

We previously reported that the average integration value of
ALT was associated with the cumulative incidence of hepatocar-
cinogenesis and that minimizing ALT is necessary for the preven-
tion of hepatocarcinogenesis.”® In addition, we demonstrated a
6.242-fold higher (95% confidence interval: 1.499-25.987) cumu-
lative incidence of hepatocarcinogenesis in patients with average
ALT integration values between 20 and 40 IU/L (within the current
normal range) than in patients with 20 IU/L or below.?! In this
study, the average integration value of ALT significantly decreased
as the age at HCC diagnosis increased. Especially in group D, the
average integration value of ALT was 44.9IU/L (range, 22.7-
81.9 IU/L), which is near the upper limit of the conventional
reference range of ALT (40 TU/L). There was the same tendency in
control patients; however, average integration values of ALT were
lower in control patients than HCC patients in each corresponding
age group. These data suggest close surveillance for HCC is
important even if older patients (= 65 years) have low ALT values.

It is likely that low platelet counts account for a large proportion
of patients with cirthosis, consistent with the theory that HCC
develops in patients with progressive or advanced liver disease.
Cirrhosis is an established risk factor for HCC in patients with
HCV.223 It is generally accepted that platelet count is a surrogate
marker of liver fibrosis.?*** Platelet counts were highest in group
D, both at the start of follow-up and at the time of HCC diagnosis.
In contrast, there were no differences in platelet counts among
control patients without HCC. 1t is particularly worth noting that
group D had the smallest annual decline in platelet count, at levels
comparable to the control patients. A previous report showed that
the rate of progression of fibrosis to cirrhosis was accelerated by
aging. > The precise mechanism of this discrepancy is uncertain.
Probably, differences in patient selection might account for this
discrepancy. We hypothesize that in our study, the increased rate of
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annual decline in platelet count may be linked to accelerated
carcinogenesis occuring in the younger patients. Group D also
had the lowest values of AFP, which is considered a marker of
hepatic regeneration as well as a HCC tumor marker in viral
hepatitis.”® Taken together, this suggests a weaker inflammatory
response in older patients. Further investigation is necessary.

Why do elderly patients progress to HCC even though liver
function appears stable? Aging is associated with a number of
events at the molecular, cellular, and physioclogical level that influ-
ence carcinogenesis and subsequent cancer growth.”? Age may be
considered as a progressive loss of stress tolerance due to declines
in the functional reserve of multiple organ systems.?’ It has been
hypothesized that age-associated declines in DNA repair®® contrib-
ute to the development of HCC. The precise relationship between
aging and hepatocarcinogenesis remains uncertain. Further assess-
ment of the role of aging in the progression of HCV is needed.

We found no difference in tumor stage among the four groups.
The younger groups A and B tended to receive curative therapy
more often than the older groups C and D. However, there were no
significant differences in survival. We hypothesize that this is due
to the aggressive multiple treatments received by elderly patients
with good liver function.

One limitation of our study is that histological confirmation was
available in only 234 patients (36.2%). However, it is not practical
to perform biopsies on all patients because of potential complica-
tions. Lu er al. reported that the best cutoff platelet count for
the diagnosis of cirrhosis is 150X 10 /mm®.” Therefore, we
employed platelet count as a suirogate marker of liver fibrosis in
this study.

In conclusion, we demonstrated that elderly HCV-positive
patients (= 65 years old) with Jow ALT values developed HCC
regardless of their platelet counts. This finding should be taken
into account when designating the most suitable HCC surveillance
protocol. The optimal screening interval for HCV-infected patients
aged 65 years older should be three to four months like cirrhotic
patients even in the absence of cirrhosis.
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Background & Aims:Some patients with chronic hepatitis B
virus (HBV} infection progress to hepatocellular carcinoma
{HCC). However, the long-term effect of nucleos(t)ide analogue
{NA) therapy on progression to HCC is unclear,

Methods: Therefore, we compared chronic hepatitis B patients
who received NA therapy to those who did not, using a propen-
sity analysis.

Results: Of 785 consecutive HBV carriers between 1998 and
2008, 117 patients who received NA therapy and 117 patients
who did not, were selected by eligibility criteria and propensity
score matching. Factors associated with the development of
HCC were analyzed. In the follow-up period, HCC developed in
57 of 234 patients (24.4%). Factors significantly associated with
the incidence of HCC, as determined by Cox proportional hazards
models, include higher age (hazard ratio, 4.36 [95% confidence
interval, 1.33-14.29], p=0.015), NA treatment (0.28 [0.13-
0.62}, p=0.002), basal core promoter (BCP) mutations (12.74
[1.74-93.11]. p = 0.012), high HBV core-related antigen (HBcrAg)
(2.77{1.07-7.17], p = 0.036), and high gamma glutamyl transpep-~
tidase levels {2.76 [1.49-5.12], p = 0.001).

Conclusions: NA therapy reduced the risk of HCC compared with
untreated controls. Higher serum leveis of HBcrAg and BCP muta-
tions are associated with progression to HCC, independent of NA
therapy.

© 2012 European Association for the Study of the Liver, Published
by Elsevier B.V. All rights reserved.

Introduction

An estimated 350 million individuals worldwide are chronically
infected with hepatitis B virus (HBV), of whom 1 million die
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annually from HBV-related liver disease [1]. Chronic HBV infec-
tion is recognized as a major risk factor for the development of
hepatocellular carcinoma (HCC) [1,2]. Hepatitis B surface antigen
(HBsAg)-positive patients have a 70-fold increased risk of devel-
oping HCC compared to HBsAg seronegative counterparts [3.4].
HBV infection is endemic in Southeast Asia, China, Taiwan, Korea,
and sub-Saharan Africa, where up to 85-95% of patients with HCC
are HBsAg positive {5]. HCC is the third and fifth leading cause of
cancer death in men and women, respectively, and the numbey of
deaths and the mortality rate from HCC have greatly increased in
Japan since 1975 [6]. Hepatitis C virus (HCV)-related HCC
accounts for 75% of all HCCs in Japan and HBV-related HCC
accounts for 15% [G].

In 2004, Liaw et al. reported a significant reduction in HCC in
651 adults receiving lamivudine after adjustment for baseline
variables (hazard ratio, 0.49 [95% confidence interval (95% CI),
0.25-0.99], p = 0.047) [7}. However, the results were not signifi-
cant after exclusion of 5 patients who developed HCC within
1 year of randomization (0.47 [0.22-1.00), p = 0.052). Therefore,
in 2009, the National Institutes of Health Consensus Develop-
ment Conference concluded that there was insufficient evidence
to assess whether nucleos(t)ide analogue (NA) therapy can pre-
vent the development of HCC [8].

The long-term use of [amivudine has not been recommended
because of tyrosine-methionine-aspartate~aspartate (YMDD)
mutations, which have occasionally been associated with severe
and even fatal flares of hepatitis [9,10]. Therefore, adefovir dipiv-
oxil should be added immediately in patients with virological or
biochemical breakthroughs or no response, Currently, there are 2
nucleoside agents (lamivudine, entecavir) and 1 nucleotide agent
(adefovir dipivoxil} available for treatment of HBV infection in
Japan. The agent with the higher genetic barrier to resistance,
entecavir, is considered the initial drug of choice [11]. Recently,
3 studies on lamivudine suggested that long-term sustained viral
suppression was associated with a reduced likelihood of develop-
ing HCC [12-14]. :

In this study, we sought to determine if NA therapy was asso-
ciated with a reduction in the development of HCC. Since the
validity of treatment effects in observational studies may be lim-
ited by selection bias and confounding factors, we performed a
propensity analysis [15].
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Materials and methods
Patient selection

The study protocol was approved by the Institutional Ethics Committee of Ogaki
Municipal Hospital in January 2011, and was in compliance with the Declaration
of Helsinki, Written informed consent for the use of stored serumn samples for the
study was obtained from all patients.

Between 1998 and 2008, 1220 consecutive HBsAg-positive patients, who vis-
ited the Department of Gastroenterology and Hepatalogy at Ogaki Municipal Hos-
pital, were prospectively enrolled in our HCC surveillance pragram. Of these, 785
patients met the following inclusion criteria: HBsAg positive for more than
6 months, no evidence of HCV co-infection, exclusion of other causes of chironic
liver discase {alcohol consumption >80 gfday, hepatotoxic drugs, autoimmune
Thepatitis, primary biliary cirrhosis, hemoclivomatosis, or Wilson's disease), fol-
low-up duration of greater than 3 years, no evidence of HCC for at least 1 year
from the start of the follow-up period, receiving no interferon treatment, and
receiving NA therapy for more than 1 year before the detection of HCC (Fig. 1).
In patients on NA therapy, the date of NA therapy initiation was considered the
starting point of the follow-up period.

Of these 785 patients, 148 received NA therapy (NA group) and 637 patients
did not receive NA therapy (non-NA group) during the follow-up period, To
reduce the confounding effects of covariates, we used prapensity scores to match
NA patients to unique non-NA patients, Six covariates including age, sex, HBV
DNA concentration, hepatitis B e antigen (l1BeAg), platelet count, and alanine
aminotransferase {ALT} activity were taken into account at the start of follow-
up. We computed the propensity score by using logistic regression with the inde-
pendent variable including age (<40 years or >40 years), sex (female or male),
HBV DNA concentration (<5.0 log copies/ml or >5.0 log capiesml), HBeAg {nega-
tive or positive), platelet count (>150 x 10%/m? or €150 x 10%)m?), and ALT activ-
ity (<401U/ml or >40!U/mi}, as shown in previous reported cut-off values
according to thie indication for NA therapy [16-18]. This model yiclded a ¢ statis-
tic of 0.85 {95% confidence interval |Ci], 0.82-0.88), indicating very good ability of
the propensity score model ta predict treatment status, We sotght to match each
patient who received NA therapy to a patient who did not receive NA therapy,
having a propensity by using greedy 5-1 digit matching {20]. Once this threshold
was exceeded, a patient with NA therapy was excluded. This score ranged from
009198 1o 098967 and, in elfect, represented the probability that a patient
would be receiving NA. We were able to match 117 patients with NA therapy
to 117 unique patients without NA therapy. The follow-up period ended on 31
December, 2011 or the date when HCC occurrence was identified.

Surveillance and diagnosis

All patients were followed up at cur hospital at least every 6 months. During each
follow-up examination, platelet count, ALT, gamma glutamyl transpeptidase
{gamma-GTP), total bilirubin, alkaline phosphatase (ALP), albumin, and alpha-
fetaprotein (AFP) levels were measured. We used commercially available kits to
test blood samples for HBsAg, HBeAg, and anti-}Be {Abbott Japan Co., Ltd., Tokyo,

[l patients with HBV between 1998-and 2008 (i1=1220) |

-—| Eligibility criteria
Met (n = 7852| 1. HBsAg positive for more than 6 mo
2. Follow-up period >3 yr
3. Noevidence of HCC for at least 1 yr
from the start of the follow-up period
4. Receiving NA therapy for more than 1 yr

|
= e N =
NA group (n = 148) Propensiy [Non-NA group (n = 637)]

score
matching

[Non-NA group (n = 117}]

] NA §roué §n = 1175

Fig. 1. Flowchart of the patient sclection process.

Japan}. Before November 2007, the serum HBV DNA concentration was monitored
by a polymerase chain reaction assay (COBAS Amplicor HBV monitor test, Roche
Diagnostics K. K., Tokyo, fapan) with a lower detection limit of appraximately
2.6 log copiesfmil, and after December 2007, it was monitored with another poly-
nierase chain reaction assay (COBAS AmpliPrep-COBAS TagMan HBV Test, Roche
Diagnostics K, K.}, with a tower detection limit of approximately 2.1 log copies/
ml. HBV genotyping was performed as described previously [21]. Serum levels
of HBV core-related antigen {1BcrAg) were measured using a chemiluminescence
enzyme imnunoassay {CLEIA) as described previously [22,23]. Precore nucleotide
1896 and basal core pramaler (BCP) dinucleatide 1762{1764 were detennined
using the line probe assay (INNO-LiPA HBV PreCore assay; Innogenetics NV)
[24.25]. The probes were designed to determine the nucleotides at position
1896 (G vs. A) in the precore region and positions 1762 (A vs. T) and 1764 (G
vs, A and G vs. T) in the BCP region. A line probe assay was used to identify any
emergence of YMDD mutations (INNO-LiPA HBV DR assay: Innogenetics NV).

Platelet count, ALT, gamma-GTP, totat bilirubin, ALP, albumin, AFP, and 18V
DNA valties were expressed as average integration values [26,27] after the start
of follow-up.

According to the Clinical Practice Guidelines for Hepatocellular Carcinoma in
Japan [28]. we performed ultrasound (US) and monitoring of 3 biomarkers (AFP,
Lens culinaris agglutinin-reactive fraction of alpha-fetoprotein [AFP-13], and des-
gamma-carboxy prothrombin [DCP[) every 3~4 months, and dynamic magnetic
resonance imaging {MRI) every 12 months, for patienls with circhosis under sur-
veillance, For patients with chronic hepatitis, we performed US and monitaring of
the 3 biomarkers every G months, Histological examinations were performed in
91 out of 234 patients. Among them, cirrhosis was diagnosed in 32 patients, In
the remaining 143 patients, the diagnosis of cirrhosis was made according to typ-
ical US findings. ¢.g., superficial nodularity, a coarse parenchymal echo pattem,
and signs of portal hypertension (splenomegaly >120 mm, dilated portal vein
diameter >12 mm, patent collateral veins, or ascites) [29-31). Patients who did
not satisfy these criteria were classified as having chronic hepatitis. One hundred
and forty-two patients were diagnased with chronic hepatitis and 92 patients
with cirrhosis. For diagnostic confirmation of HCC, patients underwent dynamic
MRI A histological diagnosis of HCC was male in 28 patients {surgical specimen,
23 patients; US-guided necdle biopsy specimen, 5 patients). The remaining 29
patients were diagnased with HCC based on typical dynamic MRI findings, includ-
ing hypetvascularity in the arterial phase with washout in the portal venous or
delayed phase {32].,

Treatments

In the NA group, 117 patients recelved NA therapy including 18 patients with
lamivudine, 28 patients with lamivudine and adefovir dipivoxil, and 71 patients
with entecavir. The indications for NA therapy followed the guidelines of the
American Association for the Study of Liver Diseases {AASLD), the European Asso-
ciation for the Study of the Liver (EASL), or the Astan Pacific Association for the
Study of the Liver (APASL) [33-35]. In contrast, of the 117 patients not on NA
therapy, 164 did not receive treatment befote NA was not yet approved in Japan
and the remaining 13 patients declined NA therapy.

Statistical analysis

Continuous variables are expressed as medians (range). The Mann-Whitney U
test was used for continuous variables, and the Chi-square test with Yates' correc-
tion or Fisher's exact test was used for categorical variables, Actuarial analysis of
the cumulative incidence of hepatocarcinogenesis was peformed using the
Kaplan-Meier method, and differences were tested with the log-rank test. The
Cox proportional hazards model and the forward sefection method were used
to estimate the relative risk of HCC associated with age (<40 years or >40 years),
sex {female or male), treatment (NA or no NA), HBsAg (<3.0loglUfml or
3.0 fog [Ufml), HBV DNA level (<5.,0 log copies/ml or >5.0 log copies/ml), HBeAg
(negative or positive), precore region (wild type or mutant), BCP {wild type
or mutant type), HBerAg (<3.0logUfml or >3.0JogU/ml), platelet count
(>150 x 103 /m? or €150 x 103/m®), ALT (<540 1U}m} or >40 1U/m1), total bilirubin,
gamma-GTP, ALP, albumin, and AFP (<10 ngfml or >10 ngfml) for univariate and
multivariate analyses, We used the minimum or maximum of the reference val-
ues at our institution as cut-off values for total bilirubir, gamma-GTP, ALP, and
albumin. We conducted a sensitivity analysis to determine the magnitude of an
unmeasured confounder [36].

We considered p values of 0,05 or less to be significant. Statistical analysis
was performed with SPSS, version 18.0 for Windows (International Business
Machines Corporation, Takyo, Japan).
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Table 1. Baseline characteristics of all patients.
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NA group Non-NA group pvalue Standardized
{n=148) {n = 637) difference in %
Age {yr) 53 (26-81) 48 (4-85) <0.0001 40.6
Sex {female/male) 60/88 285/352 0.6378 6.1
Genotype (A/BIC/DIFn.d.) 2151137101142 24/60/389/2/0/162 <0.0001 376
HBsAg (log,, IU/ml) 35(-0.1-5.5) 3.3(-1.3-7.9) <0.0001 538
HBY DNA (log,, copies/ml) 7.0{2.8-9.8) 3.8 (2.3-9.9) <0.0001 938.9
HBeAg (+} 76172 1511486 <0.0001 62.8
Precore region (W/M/n.d.) 30/109/9 88/381/168 0.4652 0.0
BCP (W/M/n.d.) 33/123H10 135/279/208 0.0074 27.3
HBcrAg (log,, U/ml} 59 (2.9-7.0) 3.0(2.9-7.0) <0.0001 96.7
Platelet court (x10%/m%) 150 (32-388) 188 (37-503) <0.0001 -69.7
ALT (JU/ml} 85 (7-1088) 26 (5-3410) <0.0001 441
AFP (ng/ml} 3.9 (0.8-3363) 2.9 {0.8-3686) 0.0062 -6.2
Cirrhosis (presencefabsence} 62/86 01/546 <0.0001 59.1
Child-Pugh classification (A/B) 132116 618/19 0.0002 327
Follow-up duration {yr) 12.8 (3.1-19.6) 13.7 {3.1-20.0) 0.1565 -16.9
Administration period (yr) 6.5 (1.5-11.0) - - -

Propensity score

0.58093 (0.09198-0.98686) 0.05253 (0.12913-0.08967) <0.0001

-132.3

NA, nucleos(t)ide analogue; n.d., not done; HBsAg, hepatitis B surface antigen; HBV, hepatitis B virus; HBeAg, hepatitis B e antigen; W, wild type; M, mutant type; BCP, basal

core promoter; HBcrAg, hepatitis B core-related antigen; ALT, alanine aminotransferase;
, where for each covariate Xya and Xyon-na are the sample means in NA and non-NA groups, respectively, and A‘EM

difference in%; 100(Xia — Xnonna)/ ([Sha +Sx2.m.m]/2}‘i2

and 82, s are the corresponding sample variances.

Results
Patient characteristics

Table 1 shows baseline characteristics of all 785 patients before
propensity matching. There were significant differences in age,
HBV genotype, HBsAg, HBV DNA concentration, presence of
HBeAg, BCP mutations, HBcrAg, platelet counts, ALT level, AFP
level, presence of cirrhosis, and Child-Pugh classification. The
baseline characteristics of the 234 study patients after propensity
matching are summarized in Table 2. There are no significant
differences in age, sex, HBV genotype, HBsAg, HBV DNA concen-
tration, presence of HBeAg, precore region mutations, BCP muta-
tions, platelet counts, ALT concentration, Child-Pugh
classification, and folow-up duration, HBcrAg concentration
was significantly higher in the NA group than in the non-NA
group. NA was administered a median of 6.1 years (range: 1.5~
10.7 years).

Factors associated with the incidence of hepatocarcinogenesis

Factors associated with the incidence of HCC as determined by
the Cox proportional hazard models and the forward selection
method were analyzed in all 785 patients. High age (hazard ratio,
6.43 [95% CI, 2.71~15.26}, p <0.001), male sex (3.43 [1.67-7.02],
p=0.002), NA treatiment (0.28 [0.21-0.85], p = 0.017), BCP muta-
tion (19.96 [2.27-141.90], p=0.03), high HBcrAg levels (8.21
[3.40-19.85], p<0.001), and high AFP levels (2.49 [1.43-4.34),
p=0.001) were significantly associated with the incidence of
HCC.

HCC developed in 57 of 234 patients (24.4%) during follow-up
after propensity matching, The 5-year, 7-year, and 10-year cumu-
fative incidences of HCC were 9.6%, 20.4%, and 33.4%, respec-
tively. The S-year, 7-year, and 10-year cumulative incidences of

AFP, alpha-fetoprotein; Child-Pugh classification, reference na [50), Standardized

HCC were 2.7%, 3.3% and 3.3%, respectively, in patients on NA
therapy (n=117) and 11.3%, 26.0%, and 40.0% in patients not
on NA therapy (n=117). Hepatocarcinogenesis occurred at sig-
nificantly higher rates in the non-NA group (p = 0.0094, Fig, 2).
The 5-year, 7-year, and 10-year cumulative incidences of HCC
were 0.0%, 0.0%, and 0.0%, respectively, in patients with wild type
BCP (n =38) and 11.0%, 25.2%, and 41.9% in patients with mutant
BCP (n = 112; p =0.0006, Fig. 3). Factors associated with the inci-
dence of HCC as determined by the Cox proportional hazard mod-
els and the forward selection method are listed in Table 3. Higher
age (hazard ratio, 4.36 [95% CJ, 1.33~14.29], p =0.015), NA treat-
ment {0.28 {0,13-0,62), p = 0.002), BCP mutation (12.74 [1.74-
93.11}, p=0012), high HBcrAg levels (2.77 [1.07-7.17],
p=0.036), and high gamma-GTP levels (2.76 [1.49-5.12],
p=0.001) were significantly associated with the incidence of
HCC, In addition, 2 patients died due to hepatic failure during
the follow-up period in the non-NA group.

The sensitivity analysis found that the observed relationship
between NA treatment and HCC incidence could be diminished
by the unmeasured confounder that the high prevalence of the
unmeasured confounder is greater in the non-NA group than in
the NA group. For example, suppose a binary unmeasured con-
founder that increased the hazard of HCC incidence (hazard ratio,
1.50) was present in 40% of those who were treated with NA and
80% of those who were not treated with NA. Then, the study’s
result would become less extreme and would no longer be statis-
tically significant {(hazard ratio under sensitivity analysis, 0.48
[95% C1, 0.22-1.05]).

Follow-up data of various parameters in patients on or not on NA
therapy

For this analysis, we used the average integration value during
the follow-up period {Table 4). ALT, gamma-GTP, ALP, AFP, and
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Table 2. Baseline characteristics of patients on NA therapy and propensity-matciied controls.

NA group Non-NA group pvalue Standardized
(n=117) {n=117) difference in %

Age (yr) 52 (27-77) 52 (21-77) 0.9223 1.7

Sex (female/male) 44173 4572 0.8929 6.1

Genolype (A/B/C/n.d.) 1/41109/3 417185121 0.1232 268

HBsAg (log,, 1U/ml) 3.6 (0.9-5.5) 38 (0.9-7.9) 0.1440 29.9

HBV DNA (log,, copies/ml) 6.7 (2.6-9.6) 6.5 {2.3-9.8) 0.1273 20.5

HBeAg () 57/60 58/59 0.8960 20

Precore reglon (W/M/n.d.) 22/87/8 16/75/26 0.6399 5.1

BCP (Wi/n.d.) 22!88I7 17/70/30 0.935_9 0.0

HBerAg (leg,, U/ml} 5.9 (2. 9-7 0) 4.9(2.9-7.0) 0.0022 41.2

Platelet count (x10%m?) 143 (32—262)‘ 146 (37-396) 0.6340 -12.1

ALT (1U/mi) 68 (7-1088) 55 (9-3410) 0.0977 1.9

AFP {ngiml) . 2.8 (0.8-402) 3.9 (0 8-1010) 0.3118 -13.5

Cirrhosis (presence/absence) 48/69 4473 0.6882 6.1

Child-Pugh classification (A/By 108/9 104113 0. 5024 3.1

Follow-up duration (yr} 12.3 (3.1-19 4) 1 1.6 (3.1-1 8.3) 0.7346 -4.5

Administration period {yr) 6.1 (1.5-10.7) - s -k

Propensily score 0.658095 (0.11449-0,96977) 0.65895 (0 12913-0.96989) 0.9931 0.0

NA, nucteos{t)ide analogue; n.d., not done; HisAg, hepatitis B surface antigen: HBV, hepatitis B virus; HBeAg, hepatitis B e antigen; W, wild type; M, musant type; BCP, basal
core promoter; HBerAg, hepatitis B core«related amigen ALT, alanine aminotransferase; AFP, alpha-fetoprotein; Child-Pugh classification, reference no [50), Standardized

differcnce in%; 00(Xna —~ Xronss)/{[Sks + Sk ua/2)"
and 52, s are the comesponding sample variances.
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Fig. 2. Incidence of hepatecellular carcinoma (HECC) according to nucle-
os(t)ide analogue (NA) treatment status. The NA group had a significantly
higher rate of progression to HCC than the non-NA group (p = 0.0094).

HBV DNA levels were significantly lower in patients on NA ther-
apy than in patients not on NA therapy. In contrast, platelet
counts and albumin levels were significantly higher in patients
on NA therapy than in patients not on NA therapy.

Discussion

Our study shows that long-term NA maintenance therapy is asso-
ciated with the suppression of progression to HCC. Liaw et al.
reported that lamivudine decreased the risk of HCC in cirrhotic
patients [7]. However, it is unclear whether the observed

430

, where far each covariate Xya and Xnonna are the sample means in NA and non-NA groups, respectively, and 5%,
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Fig. 3. Incidence of hepatocellular carcinoma (HCC) according to basal core
promoter (BCP) mutations. Patients with mutant-type BCP had a significantly
higher rate of progression to [1CC than those with wild type BCP {p = 0.0006).

decreased risk of HCC with NA therapy was due to the short
observation period in their study. It is very difficult to prove
the preventive effect of NA on the development of HCC, because
randomized contro) studies are not ethically possible. In this
study, patienis on NA therapy were compared to propensity
score-matched untreated controls. In these control patients, NA
therapy had not yet been approved or was not routinely used
for chronic hepatitis B at the time, or was declined by the patient.
As opposed to the entire population, these propensity-matched
patients were well matched to patients on NA; significant differ-
ences included higher HBcrAg levels in the NA group.

large community-based studies have confirmed that
advanced age, male sex, HBeAg positivity, low platelet count,
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Table 3. Factors associated with progression to hepatocellular carcinoma
among propensity-matched patients {Cox proportional hazard model).

Adjusted hazard  pvalue

ratio (95% Cl)
Age (yr) <40 1 ) 0.015
.. _ 4.36(1.33-14.29) B
Treatment no NA 1 0.002
e NA028(0.13-062)
BCP wild-type 1 0.012
mutant-type  12.74 (1.74-93,11)
HBerAg (leg,, Uiml} <3.0 1 0.038
280 277 (1.07-7.17)
y-GTP {ILU/L) <56 1 0.001
>56 2,76 (1.49-5.12)

NA, nucleos{t)icle analogue; BCP, basal core promoter; HBcrAg. hepatitis B core-
related antigen; v-GTP, gamma glutamyl transpeptidase.

higher ALT levels, elevated AFP levels, and presence of cirrhosis
are factors associated with the development of cirrhosis and
HCC [17,18]. Platelet count is a useful surrogate marker for the
diagnosis of cirrhosis [37]. All subjects were not histelogically
diagnosed in this study. Therefore, we selected platelet count as
a marker of hepatic fibrosis instead of cirrhosis, An elevated
ALT level indicates the presence of active disease, and persis-
tently elevated AFP levels are a reflection of an enhanced regen-
erative state in the liver [16], In the REVEAL study, a high HBV
DNA load was associated with an increased rate of HCC develop-
ment [17]. A direct correlation was observed between baseline
HBV DNA levels and the incidence of HCC, independent of serum
ALT concentration. In a model that integrated baseline and fol-
low-up HBV DNA levels, the cumulative incidence of HCC ranged
from 1.3% in patients with undetectable levels of HBY DNA to
14.9% in patients with HBV DNA levels greater than or equal to
10° copies/ml. Therefore, we have selected factors, such as age,
sex, HBeAg serostatus, HBY DNA concentration, platelet count,
and ALT for propensity matching.

Although the exact mechanisms of hepatocarcinogenesis by
HBV remain unclear, two mechanisms have been proposed
[38,39]. One mechanism involves chronic necroinflammation of
hepatocytes, cellular injury, and hepatocyte regeneration [40).
The other mechanism involves the direct carcinogenicity of
HBV through chromosomal integration [41]. Complete and sus-
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tained viral suppression by NA might block both pathways and
prevent the development of HCC. It is well known that the rate
of HCC is significantly higher in patients with virological break-
through or no response. In our study, when virological or bio-
chemical breakthrough was observed and the YMDD mutation
was detected in patients on lamivudine, adefovir dipivoxil was
immediately added. In patients with cirrhosis, especially in the
decompensated stage, sustained viral response on NA therapy
was not necessarily associated with a preventative effect against
the development of HCC, even though the incidence was lower
than in a group not on NA [14]. It is not surprising that viral sup-
pression decreased but did not eliminate the risk of HCC, because
HBV DNA may have already integrated into the host genome
before the initiation of therapy and may have resulted in genomic
alternations, chromosomal instability, or both [42,43].

It is Teported that patients with HBV genotype C infection
have higher HBV DNA levels, higher frequency of pre-S deletions,
higher prevalence of BCP T1762{A1764 mutations, and signifi~
cantly higher chances of developing HCC [16,44-46]. In our study,
T1762{A1764 mutations were observed in 158 (80.2%) out of 197
patients and were associated with a higher risk of developing
HCC (adjusted hazard ratio, 12.740 [95% CI 1.743-93.108]), inde-
pendent of NA therapy. However, the BCP T1762/A1764 muta-
tions were detected in HCC patients from Asia and Africa,
where HBV genotype C infection is predominant [16].

HBerAg is a new HBV marker that reflects HBV load and cor-
responds to HBV DNA levels [21]. HBcrAg is comprised of HBYV
core antigen (HBcAg) and HBeAg; both are products of the pre-
corefcore gene and share the first 149 amino acids of HBcAg.
The HBcrAg assay measures HBcAg and HBeAg simultaneously
by using monoclonal antibodies that recognize both denatured
HBcAg and HBeAg [47]. Serum HBcrAg concentration is well cor-
related with intrahepatic levels of covalently closed circular DNA
(cccDNA) [48). It is reported that HBcrAg is a useful marker for
guiding cessation of NA therapy and evaluation of disease activity
[21,49]. In our study, elevated serum HBerAg concentration was
associated with a higher risk of developing HCC {adjusted hazard
ratio, 2,767 {95% C1 1.067-7.172}). This is the first report demon-
strating a relationship between HBcrAg and HCC.

The present study has several limitations. The retrospective
design might have introduced an unintended bias. The propensity
matching method was adopted to reduce the confounding effects
of covariates. Characteristics of patients who did or did not
recejve NA therapy were similar except for HBcrAg concentration.

Table 4. Average integration values of various parameters in patients who did or did not receive NA therapy,

NA group Non-NA group p value

n=117) {n=117)
Platelet count (x10%/m?%) 17.0 (3.3-37.2) 14.8 (3.3-296) 0.0060
ALT (U/mly 28.2 (8.5-88.9) 39.1(12.2-737.5) <0.0001
Y-GTP (IU/L) 27.0 {(10.9-267.8) 36.2 (9.5-269.7) 0.0427
Total bilirubin (ma/dl} 0.7 (0.3-2.0) 0.7 (0.3-2.6) 0.1654
ALP (IUL) 242.7 {113.5-1028.8) 285.2 (140.5-1247.8) 0.0127
Albumin (g/dl) 4.4 {3.0-5.0) 4.0 (2.4-4.8) <0.0001
Alpha-fetoprotein {ng/ml} 2.2 (0.8-106.0) 4.5 (0,9-723.8) <0.0001
HBV DNA (log,, copies/ml) 2.5(2.1-8.9) 4.6 (2.1-9.3) <0.0001

NA, nucleos(t)ide analogue; ALT, alanine aminotransferase; y-GTP, gamma glutamyl transpeptidase; ALP, alkaline phosphatase: HBV, hepatitis B virus.
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However, the non-NA group included many historical cases when
NA therapy was not yet available. In addition, the HBV DNA assay
used between 1998 and 2007 was not the most sensitive one.

In conclusion, NA therapy reduces the risk of HCC compared
with untreated controls. Higher serum HBcrAg levels and BCP
mutations are associated with development of HCC, independent
of NA therapy.

Financial support

This work was supported by Health and Labour Sciences Research
Grants (Research on Hepatitis) from the Ministry of Health,
Labour and Welfare of Japan.

Conflict of interest

The authors who have taken part in this study declared that they
do not have anything to disclose regarding funding or conflict of
interest with respect to this manuscript.

References

[1} EASL Jury, EASL international consensus conference on hepatitis B, 13-14
September, 2002, Geneva, Switzerland, Consensus statement {short version).
§ Hepatol 2003:38:533-540.

12] Beastey RP. Hepatitis B virus, The major etioclogy of hepatoceliutar carci-
‘noma. Cancer 1988:61:1942-1956.

(3} Beastey RP, Hwang LY, Lin CC, Chien CS. Hepatocellular carcinoma and
hepatitis B virus, A prospective study of 22 707 men in Taiwan. Lancet
1981;2:1120~1133,

[4] Szmuness W, Hepatorellular carcinoma and the hepatitis B virus: evidence
for a causal association. Prag Med Virol 1978:24:40-69.

[5] Rustgi VK. Epidemiology of hepatocellular carcinoma. Gastraenterol Clin
North Am 1987:16:545~551.

[6] Kiyosawa K, Umemura T, Ichijo T, Matsumoto A, Yoshizawa K, Gad A, et al.
Hepatocellular carcinoma: recent trepds i Japan, Gastroenterology
2004;127:517-826,

[7] Liaw YF, Sung ]I, Chow WC, Farrell G, Lee CZ, Yuen M, et al. Lantivudine for
patients with chronic hepatitis B and advanced liver discase. N Engl ] Med
2004:351:1521-1531.

(8] Shamliyan TA, MacDorald R, Shaukat A, Taylor BC, Yuan JM, Johnson JR, et al.
Antiviral therapy for adults with chronic hepatitls B: a systematic review for
a pational institutes of health consensus development conference. Ann
Intern Med 2009:150:111-124,

[8] Lai CL, Dienstag J, Schifl E, Leung NW, Atkins M, Hum C, et al. Prevalence and
clinical correlates of YMDD variants during lamivudine therapy for patients
with chironic hepatitis B. Clin Infect Dis 2003;36:687-6Y6.

[10] Liaw YF, Chien RN, Yeh CT, Tsai SL, Chu CM, Acute exacerbation and hepatitis
B virus clearance after emergence of YMDD motil mutation during lamivu-
dine therapy. Hepatology 1899;30:567-572,

[11} Nguyen Mbi, Keeffe EB. Chronic hepatitis B: carly viral suppression and long-
term outcomes of therapy with oral nucleos{t)ides. ] Viral Hepar
2009:16:149-155,

[12] Papatheodoridis GV, Dimou E, Dimakopoulos K, Manolakopoules S, Rapti 1,
Kitis G, et al. Qutcome of hepatitis B e antigen-negative chronic hepatitis B
on long-term nucleos(tlide analog therapy starting with lamivudine,
Hepatology 2005:42:121-128.

[13} Yuen MEF, Seto WK, Chow DM, Tsui K, Wong DK, Ngai VW, et al. Long-term
Jamivudine therapy reduces the risk of long-teriy complications of chronic
hepatitis B infection even in patients without advanced disease, Antivir Ther
2007;12:1285-1303.

[14] Eun JR, Lee H], Kim TN, Lee KS. Risk assessmenl for the development of
hepalocellutar carcinoma; according to on-treatment viral response during
long-term Jamivudine therapy in hepatitis B virus-related liver disease, )
Hepatol 20105;53:118-125,

{15} Joffe MM, Rosenbaum PR. lnvited commentary: propensity scores. Am j
Epidemiol 1999;150:327-333.

{16] Liaw YF, Natural history of chronic hepatitis B virus infection and fong-term
outcome under treatment. Liver Int 2009;29:100~107.

{17] Chen €}, Yang HI, Su J, Jen CL, You SL, Lu SN, et alREVEAL-HBY Study Group.
Risk of hepatocelllar carcinoma across a biological gradient of serum
hepatitis B virus DNA level, JAMA 2006;4:65-73.

{18] Yuen MF, Yuan L4, Wong DK, Yuen JC, Wong WM, Chan AQ, et al. Prognostic
determinants for clironic hepatitis B in Asians: therapeutic implications. Gut
2005;54:1610-1614.

{19] Kumada T, Toyoda H, Kiriyama S, Sone Y, Tanikawa M, Hisanaga Y, et al.
Incidence of hepatacellular carcinoma in patients with chronic hepaitis B
virus infection who have normal alanine aminotransferase values. § Med
Viral 2010;82:539-545,

[20] Austin PC. Some methods of propensity-score matching had superior
performance o others: results of an empirical investigation and Monte
Carlo simulations, Biom § 2009;51:171-184,

{21] Kato H, Orito E, Sugauchi F, Ueda R, Gish RG, Usuda S, et al. Determination of
hepatitis B virus genotype G by polymerase chain reaction with hemi-nested
primers. | Virel Methods 2001;98:153-159.

[22] Kimura T, Rakuhara A, Matswinoto A, Yagi S, Tanaka E, Kiyosawa K, et al. New
enzyme immunaoassay for detection of hepatitis B virus core antigen {(HBcAg)
and relation between Jevels of HBcAg and HBV DNA. J Clin Microbiol
2003:41:1901-1906.

[23] Wong DK, Tanaka Y, Lai CL, Mizokami M, Fung J. Yuen MF. Hepatitis B virus
core-related antigens as markers for monitoring chronic hepatitis B infec-
tion. ] Clin Microbiol 2007;45:3942-3947,

[24] Liu €}, Kao JH, Lai MY, Chen P}, Chen DS, Evolution of precore/core promoter
mutations in hepatitis B carriers with hepatitis B e antigen seroreversion, |
Med Virol 2004;74:237-245, .

[25] Kao JH, Wu NI, Clien PJ, Lai MY, Chen DS, [lepatitis B genotypes and the
response to interferon therapy. J Hepatol 2000;33:998-1002,

[26] Kumada T, Toyoda H, Kiriyama S, Sone Y, Tanikawa M, Hisanaga Y, et al.
Relation between incidence of hepatic carcinogenesis and integration value
of alanine aminotransferase in patients with hepatitis € virus infection. Gut
2007,56:738~739.

[27} Kumada T, Toyoda 11, Kiriyama S, Sone ¥, Tanikawa M, Hisanaga Y, et al.
Incidence of hepatocellular carcinoma in hepatitis € cacriers with normal
alanine aminotransferase levels. | Hepato! 2009;50:729-735,

[28] Makuuchi M, Kokudo N, Aril S, Futagawa S, Kancke S, Kawasakl 8, ot al,
Development of evidence-based clinical guidelines for the diagnosis and
treatment of liepatoceliutar carcinoma in Japan, Hepatol Res 2008:38:37-51.

[20] Shen L, Li JQ, Zeng MD, Lu LG, Fan ST, Bao H. Correlation between
ultrasonographic and pathologic diagnosis of liver fibrosis due to chronic
virus hepatitis. World ] Gastroentero! 2006:28:1292-1295.

[30} lacobellis A, Fusilli 5, Mangia A, Clemente R, Festa V, Giacobbe A, et al,
Ultrasonographic and biochemical parameters in the nos-invasive evalua-
tion of liver fibrosis in hepatitis C virus chronic hepatitis. Aliment Pharmacol
Ther 2005;22:769-774.

[31] Caturclli E, Castellano L, Fusilli S, Palmentieri B, Niro GA, del Vecchio-Blanco
C, et al. Coarse nodular US pattern in hepatic cirrhosis: risk for hepatocel-
lular carcinonta, Radiology 2003:226:691-697.

[32) Bruix ), Sherman M. Management of hepatoceliular carcinoma: an update,
Hepatology 2011:53:1020-1022.

[33] Lok AS, McMahon BJ. Chronic hepatitis B: update 2009. Hepatology
2009;50:661~G662.

[34} European Association for the Study of the L. EASL clinical practice guidelines;
management of chronic hicpatitis B. ] Hepatot 2009;50:227-242.

[35] Liaw YF. Leung N, Kao JH, Piratvisuth T, Gane E, Han KH, et al. Asian-Pacific
consensus statement on the management of chronic hepatitis B: a 2008
update. Hepatol nt 2008;2:263-283.

[36] Greendand 5. Basic methods for sensitivity analysis of biases. Int ] Epidemiol
1996;25:1107-1116.

|37] Lu SN, Wang JH, Liu SL, Hung CH, Chen CU1, Tung HD, et al, Thrombocyto-
penia as & surrogate for cirrhosis and a marker for the identification of
patients  at  high-risk  for  hepatocellular  carcinoma.  Cancer
2006;107:2212-2222,

[38] Brechot C, Goztiacik D, Murakami Y, Paterlini-Brechot P. Molecular bases for
the development of hepatitis B vicus (HBV)-related hepatocellular carci-
noma (11CC). Semin Cancer Biol 2000;10:211-231,

{39] Koike K. Tsutsumi T, Fujie H, Shintani Y, Kyoji M. Molecular mechanism of
viral hepatocarcinogenesis, Oncology 2002;621:529-537.

{40} Chisari FV, Klopchin K, Moriyama T, Pasquinelli C, Dunsford HA, Sell 5, et al.
Motecular pathogenesis of hepatoceliular carcinoma in hepatitis B virus
transgenic mice. Cell 1989:59:1145-1156.

[41] Moradpour D, Wands JR. fhe molecular pathogenesis of hepatocellular
carcinama. j Viral llepat 1994;1:17-31.

432 Journal of Hepatology 2013 vol. 58 | 427-433



[42] Shafritz DA, Shouvai D, Sherman HI, Hadziyannis §J, Kew MC. Integration of
hepatitis B virus DNA into the genome of liver cells in chronic liver disease
and hepatacellular carcinoma. Studies in percutaneous liver bjopsies and
post-rortem tissue specimens. N Engl ] Med 1981:305:1067-1073.

{43} Laurent-Puig P, Legoix P, Bluteay O, Belghiti ], Franco D, Binot F, et al.
Genetic alterations associated with hepatoceltular carcinomas define
distinet pathways of hepatocarcinogenesis. Gastroenterology 2001:120:
1763-1773.

[44) KaoJH, Chen D), Lai MY, Chen DS. Basal core promoter mutations of hepatitis
B virus increase the risk of hepatocellular carcinoma in hepatitis B carriers.
Gastroenterology 2003;124:327-334.

[45] Tong MJ. Blatt LM, Kao Ji{, Cheng IT, Corey WG. Basal core promoter T1762{
A1764 and precore A1896 gene murtations in hepatitis B surface antigen-
positive hiepatocellutar carcinoma: a comparison with chronic carriers. Liver

Int 2007;27:1356-1363.

Journal of Hepatology 2013 vol. 58 1 427-433

JOURNAL OF HEPATOLOGY

{46] Kusakabe A, Tanaka Y, [noue M, Kurbanov F, Tatematsu X, Nojiri S, et al. A
population-based coharr study for the risk factors of HCC among hepatitis B
virus mong-infected subjects in Japan. ) Gastroentero] 2011;46:117-124,

{47} Kimura T, Rokuhara A, Sakamoto Y, Yagi S, Tanaka E, Kiyosawa K, et al.
Sensitive enzyme immunoassay for hepatitis B virus care-related antigens
and their carrelation ta virus toad, | Clin Micrabio}l 2002:40:439-445,

(48] Suzuki F, Miyakoshi H, Kobayashi M, Kumada H. Correlation between serum
hepatitis B virus core-refated antigen and intrahepatic covalently closed
drcular DNA in chronic hepatitis B patients, | Med Virol 2009:81:27-33,

[49) Matsumoto A, Tanaka E, Minami M, Okanoue T, Yatsuhashi H, Nagaoka S,
et al. Low serum level of hepatitis B core-related antigen indicates unlikely
reactivation of hepatitis after cessation of lamivudine therapy. Hepatol Res
2007:37:661-666,

[50] Pugh RNH, Murray-Lyon IM, Dawson ML, et al. Transection of the gesophagus
for bleeding oesophageal varices. Br ] Surg 1973;60:646-649.

433

Viral Hepatitis



(\] ﬁﬂﬁ'ﬁbméﬁy ,D

MR BAT BB T A WV ABRR L WP 1%

S #2

BEE¥F*' FUEFY HE
5B BT EET L Study Group

HrEEE

T

*1 K BRERZEREEREENARES  KRMHE *2 FEXEREEEERY *3 —KEEBEALEBERE
key words : AERFH, MEEN, WEE, CEFRYA VX, BEFAYLSILX

2 B

KB BEER T, FRIANVABHEIRW
ZEMDET L D HORTVBY, FREISATFHETE
BLBEN I A VABBIEHEECZEATH S
v, JFRY ALV AF XD TADET 4 VAEERICHTL
TRABRERIEN 2008 FEL DB SR, F22011
FIZEENBB BT S CEFFREBRTIA FI4 >
PEEENLTW S, 41, MBEEFBE BT
YA NVADREELZOFHREDBEEICOWTORE
2T o7,

K BEP 9 BATHR TIT o 7 JF R Y 4 W ARRSIRIR
FAE (1999 F£4 5 2004 £) B I N7z 3,006 Bl %
WHE LT, 010ECER GHEOFE BEEAR
RERPRETB EEDIIC, RMICXABAEFEY A
VA (HBV) H®E, CEFLEY 4 VA (HCV) BE
24TV, B OWTHRE L,

AT & L 723,087 Bl H, HBs FLREMBHEI
2.2% (68 51), HCVRNA EMiEtkik 13.8% (425 #1),
EBEREIE02% (76D, WHEME83.8% (2,587
Bl) Chol:, BEPHTORBRTEIZIIAZThO
F =TT 456%, 60.2%, 57.1%, 47.2% TH Y,
HCV B CHEICE L o T (p<0.001). F/
FEREESEIZENENFETD 9.7%, 8.6%, 0%, 1.3
% Tahoe.

ERAOBELPR 3064 FICOVWT, BTLEIVF

RA U PELREESHIICL Y, HBV & HCV ik
BOFEEIZL DEFROZRZRD SN2 P ol —F,
BRBD ERAERE] »5vid (BREL S
LTwa] LERCEEEFBEVERTH 7 (p<
0.0001),
MBEERBETEI—REREF LY IFLETA VR
BEERBNIC L b 57, FREBERII 2
TEWRENS, FEYAVABRRIEERL OBE
HRBDLAEP o7,

1 BUSHIC

MEEFEETE, FEEOBMMLEIZL Y IFRY
ANVAREONA VA2 EFMTHEEREL bR
Tw3, BETCRENHRICCTHRARES FOEEBS
Lo, FROBETFHMEMTONTVNEY, »i
TR A VAR (BRE - Fv U T7E) 3F
WEFORETH BV,

RAETE, T4 VAERERE T 2 AR ER
BhRCAS 2008 £ & D BRI N, PRI A VA BHRED
FHRZEMEES TS, IRBFRAZCHLTD,
BHECBESEET VDO LE Y Y TOREIDH S
Ziz, EHMHBRERTEY A VABENMAOEREN L S
hTwa, 011412, BHEZICB TS CEIFL
BRTAFTA VIRRSLD,

FxE, 199EPLToTWALEBETOMES
MEREEFMO 2K — FAEILT, FEY A VAR,

A Study of prevalence of hepatitis virus among hemodialysis patients and its relevance to their prognosis
Department of Epidemiology Infectious Disease Control and Prevention, Hiroshima University Institute of Biomedical and Heglth Sciences

Junke Matsuo
Keiko Katayama
Junko Tanaka



162 BABINERSHETE Vol.28 No.1 2013

HCVRBERE, BFEARRCHTEFHELEIROVWT
WELTERY, SHOBER, FRY A NVIERD
» B MBEBH B BOEGFFRIIOCTRIT 5720,
1999 4 L DM BN BEERFA I A~ MTT, FR
T4 WARG L EOEGTFRICHTIHELITo /.

2 HWREFE

BLERAOHDOOEFNER (K1) 28T, 199
E£11 A5 2004 FE8 T oz, BRI VAR
FRBAED S VI, BHEINA306828RE L
7=, Bk 1,818 1, &k 1,278 41, 1999 4EBR D FIHE
i3 613132 BB TH o7z

2-1 EMRE

2010 4B 12 & HE BRI T 3,006 BIDERRE LT o 7.
FRICETAEBLLT, BREER, BE BFH,
ORI E, FHRTOFRY 4 VAREOR
F, FREBEOFMEE, ENAGH, BIICEo LR
B, BREOEELRLEOWTARR T2,

2-2 PRI 1IVIBRE

SEOFET, ROTERLZESMIIFZREZETHHAR
CMLET, 172 %R b o PR TR ILE I TR
4 WAREZIT ok, HBVIREICDOWT, HBsHE
BHDOD~< [ V] HBsAg BRE (BRERE) 217o
7z, HCVRREIC 2w T ik, HCVRNA @ 5NC o
nested PCR BE? 1L T2 7o . BEHMPII—
ETb HBs HUE 2B, & % v id HCVRNA 2B
ThHBL0EFNEN [BiE] LHEL .

2-3 FHOBIF
By 4 VARSI E FROMES B2 720 O &
LT, HBs $iEDAE, HCVRNA OEEDILY 4

WARBG AT, FRBBERTERZEN L £
HOLBE - TREESBATIC T ok, 7y
VRAXN BRI L BEFESNE, TRV A VA
B : HBs #L/§, HCVRNA OFE, FERER @ Kikk
B - BREERE - 20, BRESFOFENT
fToiz,

B, TORAERERTEERLF—FORELL
T, BEBRPEFNEAEEEREROERAEZHE T
5,

3 # R

FAENR 3,006 Bl 5 EEREENT 2 61, R 3 H,
BAEABTHEIHF, FE74AVABREERRE 141
DOBIERRE, 3087 FIEMITHEL Lz, Bk 1,815
Bl, & 1,2724), BIERT I COFHENHEZ
10.2+754ETH o 7=

SEOIFRYT A W ADORBSRT (K1) &, HBsHi
BEHEMBBMH22% (68/3,087), HCVRNA X 2 & 4
13.8% (425/3,087), EHREY02% (7/3,087), WH
ik 83.8% (2,587/3,087) Tholz,

8-1 FF&r 1 N ABROEENER
BIZBALAD 1999 4E 11 A5 2010 4E 12 A ¥ Tk
BEElrl, BEHRATORTEINROKEHRD
48.9% (1,511/3,087) Tah o7 (F2). Fkv 1 v
ARBFREP e EhEREH5 &, HCVRNAE
M NV — 7 DIBTRIL 60.2% (256/425) Th o
7z, BABORTEREZLET 5L, ZTEEBSESW
T HCV DRRICE DBTESBWI LIH O L
ol (B3, p<0.001),
¥z, &RCOFEBRRER L, FAe - FELH
1.9%, FFHRASAD09% ThHholz (K4), FiY
A W ABSRIR T OFRBEETIE, HBs FLEEM

g1 MENRMEN

REEREADPhE TAREHER

EREA-BS FBERRE B —BEs7V=vs, B 4A-AMrY=y s

EREANEBLCESE BEZU=v S
EREBEANMERAL NV BFEI7V=v s

EREARNS WEHkE
EREA BPRARI Y=y
EREANIEEFR WTER
EREAE BXER

BREAREARI S 7xovs Aoy s




MEEFBECBIFBHRD A VABRERYE E6F4

HBsAg+ HBsAg+
HCV RNA-+ HCV RNA~—
78 02% 688 22%

HBsAg—
HCV RNA+
4256 13.8%

n=3,087
1 ETEE 3,087 BIOFFE Y 1 N XA BRKHOAR

HBsAg+
HCV RNA+

A

HCV RNA+

T

2 HEL 7 3,087 BIOHBORR
(A) £HTELSUANTEE L. (B) FEY A VADQBIIKRI &7 ERORR
EroageRT.

-

80%T 57.1% 60.2%

HCV RNA(+)
_/p<0.001
HCV RNA(=)

HBsAg{+)

e ____HBsAg(-)

N.S.
8 HF9E7 A N ABHIRRA & FECEROZS

163



164 HEZIFESMERE Vol.28 No.1 2013

HBsAg+ HBsAg+
HCV BRNA+ HCV RNA—

0% | 0%
HBsAg— - HBsAg—

HCV RNA-- HGCV RNA—-

FrE

2 FFR% - FFEE

4 FEERRCETL A 1,511 fIOFRBEREET
(A) £2tkt (B) FRYA NV ADOBIGRIRIERT, BTROFEERIT 7225112 %

(24~99 ¥%).
A . B
1,0+ HBs HiR 1.0+ HCV RNA
0.8 0.8 : gﬁ
£ 0.6 % 0.6+
= J
2 0.4- g 0.4
0.2 Log-rank 0.2 Log-rank ey
00 2t=1.7645 p=0.1841 00 2#2=0.1344 p=0.7139
"o 10 20 80 40 "o 10 20 30 40
BTN () o064 wEm @ o0
C JRER D PERIREBF
1.0 = RERRA 1.07 -
1% — HRREEWAE J
0.8 = FDfh 0.8
i Log-rank J Log-rank
% 06 #?=28551 p<.0001 % 06 x?=238.50 p<.0001
£ 044 0.4+
0.2- 0.2 \“—"i
0.0+ 0.0 — ;
0 10 20 30 22(3) 0 10 20 30 ago
Eim g o Eiran @ 298

B5 H75rvAv—~Eick3REFTCOEERMMMT
(A) HBV IR E4, (B) HCV NS OAETHETRITHZELS (p=0.1841, p=
0.7139), (C) (D) BRWURHE, WRROESHE T, EFEMEL 2o (p<0.000D),

s v—7T97% (B/3L A, FA& - FFHZE65 09%, 04%) Tholz,

%, BFEBEASA 3.2%), HCV RNA BLIREGE7 V—F

T 8.6% (22/256 N\, 59%, 2.7%), BEHRBYD 7 N 3-2 kAT

—7 0%, WHEREREOZV—7T13% (16/1,220 A, AT 048 3,087 BIFR, IR H OB S 2k 3,064 HlIC



MBEETBEICBG DR A W ABSEE 4Tk 165

DV, BRIV FRAVMNELT, EESMTERT
o7z (H5), #AEFICETA2ERIELONEPo L
WEEBRAT 28, FEVAVABROFEICONT
i3 3,064 ), JEEEICDOWT 224341, BRKEICOW
T 2,861 B CHENT AT R 7z,

HBV, HCV (LD ICRBRPOFETCOEGTFHDOER
BH o, —F [BRBSERBETETHS] =
L, BRFBTABELTVWA] ZETHARICATRN
B o T,

4 £ £

R A VZADREIZ—BICFEPADORE R R
27708 —ThY, TLBVALELTYH, FEE,
FARE~OIFREDERDDH D720, RELFETIR
7 EBELTWE, Z070, BECKIEFEHOE
FHBE L2y 4 VABRESBREDFLBEOKRE
Lo TV 5,
MFEBWBHICL o CTHREMRIZ, YA VAEEC
ERL7, [BRBREOCHY A VAFLRBETAF
S4 v HF2011LE, BREFEZESIVERINLD,
FRiC LB E, CEBMEAFRICH LT,
Q@ EGTFHROPHFTE S HCV BB BE I
L CIRBBRENICH Y 4 v AHRE & #Eak

® BRENTFEISRTVS HCOV BB AEC
SPLT A4 W AEESHELR

LINhTn3B,

HAEITA VIZODRENTVWEY, BWEBORBE
EXeReBHWI L, MEERNBE CTIET4 ALT MK
WOT, FEISRI o TWTH ALT FEFEICE <
BERIIRY, BEHREINANOZZIBEICZITA
honicd L, HEERAE~NOBNMPEELRZ &Y
XYy, EBECERY A VEER T ZPOEEREZC
ERLTWAS ERWLT, IhibdERICERIHE
LEIEZEZIZW,

MEEREZENAD HCVIEBEE ICoW T,
DFZBIHCVHIAEBREZCHREVWEOREYED
29, LaL, AHETIE, ZRTEEICXZ8HT
3 HCV B THRERNFENWI AR EINTD, &7
D ETolz b, MEBENBECBIAFLY A
WARG L Z0AFRCHEEIRD b NT, MEER
BEOFHRERE(EALTOADTRRENVI LHR
Shiz, Z20OHELORELREVE, BAZHCVH

i<, HCVRNA OB % Hv, CEFLY 4
WADBREEELTET LI THE. #0kd,
HCV ik 4> HCVRNA D, Wb %Rk
BEZZERPLBRATE TV ALY, HRICHES
W7D 5,
F4DLHE LX) 0¥, MEEBITEZD HCV
B, BARERL LTBRICEIoTEY, Wi
R A WABRONA VR ZTNV—=TELTED
ZHNTw5, fE, —RERRDSP, FEBILE T
DIFRT A VIBEE (41U 7F) BAEEL,
HBV 12 0.71%, HCV1X0.63% T& %, —F, HE&
BHBZOHCVEHREZZDIR— N —FT
2003 EI2RE L2 D O T 129%9, HIESOMEE
FRRRIC BT 5 2006 EAEOHE TH HBV iR
1% 2.39%, HCVBHRIZ1127%VE REBEL 2o T
w5,
MEBRBEOBBNVFEY A VAGHRE (FyY 7
E) kb, ThoOE, EGFRICITFRBAEE
THDTREWIRERAEZEZ . LL, FEYALL
A DBILREHNTCOREDOARREAB L, H10ERH
O REFEBEETR T HBV BED S V— 7T 9.7%,
HCVBHED Y v— 7T 86% Thoiz, MEENBE
EFTHE—BERA IV DBREF ¥ U TERBVR L,
PhbT, FREBEEBIFERICKLT, Phrnat
PERRTH D Z LS EOBETRENT:,
ZOERTE, W IEHOBREMNM T ORARET
FIH50% LB, BELL [HRER2ELARY)
HiC, EFREFELLACTT2REBLENSNS,
MEERBEOIEE UT, 010EHTE2AL L,
DIERERTHLAE, BIERR, LHEELR
YefE, BEBEENS > o729, BEREE, BIRELE
ERXY, FREGEZHEASEELD, ThoRO
IR EDIERACERLZDDTHEDT, 4HHP
Bpklrol, BREY BRFEEFTE] »50ik
[(ERBOEMHIEHE] 2 0) LW, EEROKT
EEELTWRLLIBREIFBE LR2WEE L O S,
FLPBREL-IEENBEERICBVT, L
T4 VARG IXHBVICLTS, HCVIZL TS, &
ROFEBRICEFERLOPEREZRD b P o7,
EHIZHF LA BEREFTRICEET HHEFIIoNT
DREPBELE 272,
EEZ IR IEERBRE LB WTHFREREER A



