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Abstract

In the 16th nationwide follow-up survey of primary liver cancer, 19,920 patients were newly registered as patients with primary liver cancer
at 795 medical institutions in Japan over a period of 2 years (from January 1, 2000 to December 31, 2001). Of these patients, 94.5% had
hepatocellular carcinoma (HCC) and 3.6% had intrahepatic cholangiocarcinoma (ICC). In addition, 21,268 follow-yp patients were registered,
and a valid response rate of 75.6% was obtained in these follow-up patients. In this study, epidemiological and clinicopathological factors,
diagnosis and treatment were investigated in patients who were newly registered in the 16th follow-up survey. As additional statistics, the
cumulative survival rates of newly registered patients in the 11th to 16th follow-up surveys were calculated for each histological type (HCC,
ICC and combined HCC and ICC) by background factor(s) and treatment, respectively. Furthermore, in patients with HCC, the cumulative
survival rates were calculated for several types of treatment (hepatectomy, local ablation therapy and transcatheter arterial chemoembolization).

It is anticipated that this follow-up survey will contribute to future research and medical practice for primary liver cancer.

© 2005 Published by Elsevier B.V.

Keywords: Follow-up survey; Hepatocellular carcinoma; Intrahepatic cholangiocarcinoma; Combined hepatic carcinoma; Cumulative survival rate

1. Introduction

Since 1965, the Liver Cancer Study Group of Japan
(L.CSGJ) has conducted 15 nationwide follow-up surveys
of primary liver cancer in patients in member hospitals and
cooperative institutions in Japan, to promote research and
medical practice in the treatment of liver cancer [1-9]. The
16th Nationwide Follow-up Survey of Primary Liver Cancer
was conducted over a 2-year period (from January 1, 2000
to December 31, 2001), and 19,920 patients with primary
liver cancer were newly registered from 795 institutions. Of
these patients, 94.5% had hepatocellular carcinoma (HCC)
and 3.6% had intrahepatic cholangiocarcinoma (ICC). In

Abbreviations: HCC, hepatocellular carcinoma; 1CC, intrahepatic
cholangiocarcinoma; combined HCC and 1CC, combined hepatocellular and
cholangiocarcinoma; AFP, alpha-fetoprotein; PIVKA-11, protein induced by
Vitamin K absence or antagonist-11

* Corresponding author. Tel.: +81 75 752 5410; fax: +81 75 752 5411.

E-mail address: kangan@gakkai.net (1. Ikai).

1386-6346/8 — see front matter © 2005 Published by Eisevier B.V.
d0i:10.1016/j.hepres.2005.04.005

addition, 21,268 follow-up patients were registered and a
valid response rate of 75.6% was obtained in these follow-
up patients. The newly registered patients were investigated
using items related to epidemiological and clinicopathologi-
cal factors, didgnosis and treatment. Furthermore, the cumu-
lative survival rates of newly registered patients in the 11thto
16th follow-up surveys were calculated for histological type,
background factors and treatment.

2. Materials and methods
2.1.1. Basic statistics

The subjects were 19,920 patients with primary liver can-
cer who underwent treatment or autopsy during a 2-year
period (from January 1, 2000 to December 31, 2001) in 795
institutions in Japan. Doctors in the institutions completed
a form developed by the Follow-up Survey Committee of
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Table 1 Table 2
Classification of primary liver cancer Causes of death
Diagnosis Male Female Total HCC icc Combined

(n=14226)  (n=5694) (n=19920) Alive 15256 o 5
HCC 13557 5270 18827 (94.51) Total deaths of between 3048 275 44
1cC 431 293 724 (3.63)
Combined 86 13 119 0.60) 2000 and 2001
C°m :‘ . o 5 £ (022) Cancer death 1744(57.2)  233(847) 33 (75.0)
Hy“a i‘;“tarcmma I3 14 oy (0'1 pt Hepatic failure 798(262)  31(113)  9(20.5)
s :rif;a asioma p s o Eo'o 6 Gastrointestinal bleeding 82 (2.7) 4(1.5) 0(0.0)

Y 3 1 (0. X
Others 109 60 169 (0.85) R:g&;r; of esophageal 150 (4.9) 0.4 0(0.0)
HCC: hepatocellular carcinoma; ICC: intrahepatic cholangiocarcinoma; Rupture of tumor 226 (7.4) 2(0.7) 2(4.5)
combined: combined hepatocellular and cholangiocarcinoma. Values in Operative death 48 (1.6) 4(1.5) 0(0.0)
parentheses are in percent. Other causes 311 17 3
Unknown 128 5 3

the LCSGJ (Chairperson: Yoshio Yamaoka). Table 1 shows
a breakdown of the cancer by histological type. When there
was an inconsistency between the clinical, pathological and
autopsy diagnoses, the autopsy diagnosis and the patholog-
ical diagnosis were given first and second priority, respec-
tively. As far as possible, the data are shown as raw data
prior to processing. The results in the tables are categorized
into HCC, ICC and combined HCC and ICC, for which more
than 100 new cases were registered in this follow-up survey.
The abbreviations in the tables conform to the “The Gen-
eral Rules for the Clinical and Pathological Study of Primary
Liver Cancer”, 2nd English ed. [10].

2.1.2. Additional statistics

The cumulative survival rates of newly registered patients
in the 11th to 16th follow-up surveys whose final prognosis
was determined to be survival or death (excluding patients
with unknown outcomes) were calculated for each histo-
logical type (HCC, ICC and combined HCC and ICC) by
background factors and treatment. Furthermore, the cumu-
lative survival rates of patients with HCC were calculated
for each treatment (hepatectomy, local ablation therapy and
transcatheter arterial embolization).

3. Results
3.1.1. Causes of death during the study period

In patients with HCC, the death rate due to cancer was
57.2% and death rates due to hepatic failure, gastrointesti-
nal bleeding and rupture of esophagogastric varices were
26.2, 2.7 and 4.9%, respectively. Of the patients who did
not survive, 48 (1.6%) died within 30 days after surgery.
These represented 0.9% of the 5374 patients who underwent
surgery. In patients with ICC, the death rates due to cancerand
hepatic failure were 84.7 and 11.3%, respectively. In patients
with combined HCC and ICC, the death rate due to cancer
was 75.0% (Table 2).

HCC: hepatocellular carcinoma; ICC: intrahepatic cholangiocarcinoma;
combined: combined hepatocellular and cholangiocarcinoma. Values in
parentheses are in percent.

3.1.2. Past history

Of the patients with HCC, 77.4 and 62.6% had a past
history of chronic hepatitis and liver cirrhosis, respectively,
while 19.0 and 9.9% of ICC patients and 58.3 and 29.9%
of patients with combined HCC and ICC had this history,
respectively. Of patients with HCC, 14.2% of patients with
concomitant chronic hepatitis were treated with interferon
therapy and 30.1 and 23.5% of the HCC patients had a past
history of blood transfusion and habits of alcohol intake,
respectively.

3.1.3. Clinical diagnosis

Clinical diagnosis of primary liver cancer in patients with
HCC was made at an average age of 64.8 years in males and
68.5 years in females. For patients with ICC, the correspond-
ing average ages were 65.2 years in males and 67.9 years in
females. The average age has increased in every survey. The
male to female ratios for the HCC and ICC patients were 2.84
and 1.50, respectively.

In patients with HCC, the level of liver injury at the time
of diagnosis based on the liver damage classification of the
LCSGJ was class A, B and C in 58.1, 32.9 and 9.0% of
patients, respectively, whereas 69.3, 23.3 and 7.4% of HCC
patients were in Child-Pugh Class A, B and C categories,
respectively (Table 3). Inthis study, factors related to the crite-
ria for LCSGJ liver damage classification and the Child—Pugh
Score were included in the investigation items. The concor-
dance rate for the LCSG]J liver damage classification reported
from institutions and that estimated from the investigation
items was 84.0% and the equivalent concordance rate for the
Child—Pugh Class was 87.2%.

Of the HCC patients, 34.5, 36.7 and 28.8% had
serum alpha-fetoprotein (AFP) levels of <15, 15-199 and
200 ng/mL or more, respectively, while 38.4, 14.1 and 47.5%
of patients with HCC had a protein induced by Vitamin K
absence or antagonist-Il (PIVKA-II) level of <40, 40-99
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Table 3
Clinical profile
HCC icC Combined
Diagnosis n=37222 n=1381 n=220
Computed tomography 13609 (36.6) 526(38.1) 86(39.1)
Magnetic resonance 3164 (8.5) 141 (10.2) 18(8.2)
imaging
Ultrasonogrphy 10956 (29.4) 394 (28.5) 57(25.9)
Selective angiography 7344 (19.7) 153 (11.1) 39(17.7)
Histopathological finding 1837 (4.9) 113 (8.2) 17011
Others 312(0.8) 54(3.9) 3(1.4)
Encephalopathy n=17827 n=690 n=110
None 16938 (95.0) 684 (99.1) 109(99.1)
Mild 658 (3.7) 2(0.3) 1(0.9)
Coma occasionally 231(1.3) 4(0.6) 0(0.0)
Acites n=17981 n=688 n=107
Absent 15494 (86.2) 618(89.8) 103 (96.3)
Slight 1511 (8.4) 26(3.8) 1(0.9)
Moderate 976 (5.4) 44 (6.4) 3(2.8)
Serum bilirubin (mg/mL) n=18007 n=674 n=107
<2.0 16070 (89.2) 546 (81.0) 102 (95.3)
2.0~3.0 1149 (6.4) 26 (3.9) 1(0.9)
231 788 (4.4) 102(15.1) 4.7
Serum albumin (g/dl) n=17642 n=650 n=106
<2.8 1472 (8.3) 44 (6.8) 32.8)
2.8-2.9 966 (5.5) 203.1) 6(5.7)
3.0-3.5 5180(29.4) 143(22.0) 21(19.8)
>3.5 10024 (56.8) 443 (68.2) 76 (71.7)
1ICG R;5 (%) n=12460 n=409 n=81
sS4 4112 (33.0) 267(65.3) 40(49.4)
15-24 3693 (29.6) 86 (21.0) 27 (33.3)
25-40 3043 (24.4) 34(8.3) 12 (14.8)
>40 1612 (12.9) 22(54) 2(2.5)
Prothrombin activity (%) n=16139 n=578 n=99
<40 326 (2.0) 11(1.9) 0¢0.0)
40-49 426 (2.6) 8(1.4) 3(3.0)
50-70 3753 (23.3) 56 (9.7) 25 (25.3)
71-80 3403 (21.1) 89 (15.4) 18 (18.2)
>80 8231 (51.0) 414 (71.6) 53 (53.5)
Platelet count (x 10%/mm?) n=17927 n=666 n=105
<3.0 164 (0.9) 3(0.5) 1(1.0)
3.0-4.9 1037 (5.8) 70D 2{1.9)
5.0-9.9 6046 (33.7) 44 (6.6) 15(14.3)
10.0-14.9 5320(29.7) 111 (16.7) 38 (36.2)
15.0-19.9 2906 (16.2) 152 (22.8) 27(25.7)
220.0 2454 (13.7) 349(52.4) 22(21.0)
Liver damage classificaiton n=15682 n=553 n=95
by LCSGJ
A 9117 (58.1) 439(79.4) 67 (70.5)
B 5161 (32.9) 82 (14.8) 27 (28.4)
C 1404 (9.0) 32(5.8) 1.1
Child-Pugh classification n=16840 n=571 n=99
A 11676 (69.3) 465 (80.6) 82 (82.8)
B 3920 (23.3) 81 (14.0) 16 (16.2)
Cc 1244 (7.4) 31(5.4) 1(1.0)
AFP (ng/mL) n=17538 n=500 n=105
<15 6042 (34.5) 426 (85.2) 49 (46.7)
<199 6437 (36.7) 52(10.4) 31(29.5)
<399 1103 (6.3) 4(0.8) 6(5.7)
<999 1076 (6.1) 8(1.6) 9(8.6)
<9999 1654 (9.4) 7(1.4) 329

165

Table 3 (Continued)
HCC icc Combined
99999 851 (4.9) 3(0.6) 7(6.7)
2100000 375 (2.1) 0¢0.0) 0(0.0)
AFP-1; (%) n=50% n=72 n=26
ND 1729 (33.9) 48(66.7)  4(15.4)
<5.0 1090 21.4)  9(12.5) 6(23.1)
<99 440 (8.6) 1(14) 1(3.8)
<149 280 (5.5) 0(0.0) 1(3.8)
£199 1392.7) 3(4.2) 1(3.8)
2200 1416 (27.8)  11(15.3) 13 (50.0)
PIVKA-II (mAU/mL) n=15377 n=333 n=89
<40 5908 (38.4) 266(79.9) 40 (44.9)
<99 2165(14.1) 15(4.5) 20 (22.5)
<299 1954 (12.7)  18¢5.4) 15 (16.9)
<499 765 (5.0) 7(2.1) 2(2.2)
£99% 947 (6.2) 6(1.8) 34
<2999 1202 (7.8) 12(3.6) 2(22)
<9999 942 (6.1) 5(1.5) 5(5.6)
210000 1494 (9.7) 4 2(2.2)
CEA (ng/mL) n=6990 n=606 n=86
<25 3007 (43.0)  205(33.8) 34 (39.5)
<49 2414 (34.5) 154(254) 23(26.7)
<99 1269 (18.2)  78(12.9) 17 (19.8)
<199 210 (3.0) 54(8.9) 6(7.0)
<499 59 (0.8) 47 (7.8) 1(1.2)
<999 13 (0.2) 23 (3.8) 1(12)
=100 18 (0.3) 45(7.4) 4(47)
CA 19-9 (U/mL) n=5173 n=600 n=77
<37 3138 (60.7) 164(27.3) 31 (40.3)
<99 1410 27.3)  96(160) 19 (24.7)
<299 482 (9.3) 87 (14.5) 12 (15.6)
<999 106 (2.0) 68(11.3) 6(7.8)
<2999 16 (0.3) 67(11.2) 5(6.5)
<9999 11(0.2) 46 (1.7 3(3.9)
210000 10 (0.2) 72 (12.0) 1¢1.3)

HCC: hepatocellular carcinoma; ICC: intrahepatic cholangiocarcinoma;
combined: combined hepatocellular and cholangiocarcinoma; ICG Rys:
indocyanine green retention rate at 15 min; AFP: alpha-fetoprotein; AFP-L3:
lectin-reactive alpha-fetoprotein; PIVKA-I1: protein induced by Vitamin K
absence-11; CEA: carcinoembrionic antigen; CA 19-9: carbohydrate antigen
19-9. Values in parentheses are in percent.

and 100mAU/mL or more, respectively. Serum levels of
lectin-reactive alpha-fetoprotein (AFP-L3) fraction, a newly
determined item in this study, was recorded in approximately
29% of patients whose AFP was determined and 36% of the
patients had an AFP-L3 fraction of 10% or more. In patients
with ICC, 40.8% had a carcinoembryonic antigen level of
5.0ng/mL or more and 72.7% had a carbohydrate antigen
19-9 level of 37 U/mL or more (Table 3).

In tests related to hepatitis B virus, the percentages of
hepatitis B virus surface antigen-positive patients were 15.5,
6.1 and 18.4% in patients with HCC, ICC and combined HCC
and ICC, respectively, and the percentages of anti-hepatitis C
virus antibody-positive patients were 71.8, 20.9 and 53.8%,
respectively (Table 4).

Regarding the maximum tumor size, which was deter-
mined using diagnostic imaging, 32.3% of the patients with
HCC had tumors of size 2 cm or less and in 78.2% of patients,
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Table 4
Hepatitis B and C virus-associated antigen and antibody
HCC ICC Combined
HBsAg n=1795% n=670 n=103
Negative 15156 (84.4) 629 (93.9) 84 (81.6)
Positive 2790 (15.5) 41 (6.1) 19(18.4)
Undetermined 13(0.1) 0(0.0) 0(0.0)
HBsAb n=6050 n=184 n=42
Negative 4837 (80.0) 153 (83.2) 30 (71.4)
Positive 1164 (19.2) 31(16.8) 12 (28.6)
Undetermined 49 (0.8) 0(0.0) 0(0.0)
HBcAb n=4621 n=120 n=33
Negative 2188 (47.3) 78 (65.0) 16 (48.5)
Positive 2372 (51.3) 40(33.3) 17 (51.5)
Undetermined 61(1.3) 2(L7) 0(0.0)
HBeAg n=3824 n=9% n=21
Negative 3267 (85.4) 93 (93.9) 20 (95.2)
Positive 535 (14.0) 6(6.1) 1(4.8)
Undetermined 22 (0.6) 0 (0.0) 0 (0.0)
HBeAb n=3701 n=98 n=22
Negative 1892 (51.1) 65 (66.3) 8(36.4)
Positive 1717 (46.4) 323271 14 (63.6)
Undetermined 92 (2.5) 1(1.0) 0(0.0)
HCVADb n=18216 n=670 n=106
Negative 5121 (28.1) 527 (78.7) 49 (46.2)
Positive 13080 (71.8) 140 (20.9) 57 (53.8)
Undetermined 150.1) 3(0.4) 0 0.0

HCC: hepatocellular carcinoma; 1CC: intrahepatic cholangiocarcinoma;
combined: combined hepatocellular and cholangiocarcinoma. Values in
parentheses are in percent.

the tumor size was 5 cm or less. The corresponding numbers
in patients with ICC were 10.9 and 56.1%, respectively. Of
the tumors, 56.8 and 74.7% were solitary in patients with
HCC and ICC, respectively (Table 5). In patients with HCC,
91.7% had a tumor stain and esophagogastric varices of F2
or RC (+) or higher were found in 45.7%.

3.1.4. Main treatment

The main treatment was newly investigated in this survey.
In patients with HCC, 31.3, 26.8 and 36.4% had undergone

Table 5
Tumor characteristics by imaging studies
HCC 1cC Combined

Tumor size by imaging n=17559 n=586 n=105
studies (cm)
<t 797 (4.5) 11319 1(1.0)
2 4872 27.7) 53 (9.0 11 (10.5)
<3 4273 (24.3) 94 (16.0) 22 (21.0)
<5 3797 (21.6) 171 (29.2) 22 (21.0)
<10 2759 (15.7) 210 (35.8) 38 (36.2)
<15 679 3.9 31(5.3) 10 (9.5}
<20 177 (1.0) 6(1.0) 0(0.0)
<25 58(0.3) 3(0.5) . 0(0.0)
>25 147¢0.8) 7(1.2) 1(1.0)

Table 5 (Continued)
HCC icc Comabined

Number of tumors by n=17981 n=620 n=108

imaging studies

1 10205 (56.8) 463 (74.7) 61 (36.5)

2 3140(17.5) 37 (6.0) 17(35.7)

3 1526 (8.5) 16 (2.6) 7(6-5)

4 604 (3.4) 9(1.5) 2(1.9)

5 257 (1.4) 6(1.0) 3(2-8)

26 2249 (12.5) 89 (14.4) 18(36.7)
Portal vein invasion by n=16466 n=529 n=101

imaging studies

Vp0 14164 (86.0) 330 (62.4) 78(71.2)

Vpl 4722.9) 40 (7.6) 6(5.9)

Vp2 497 (3.0) 59(11.2) 5(5.0)

Vp3 871 (5.3) 81 (15.3) 7(6.9)

Vp4 462 (2.8) 193.6) 5(5.0)
Hepatic vein invasion by n=15605 n=488 n=94

imaging studies

Vv 14855 (95.2) 429 (87.9) 88 (93.6)

Vvl 255 (1.6) 19(3.9) 3(3-2)

Vv2 239 (1.5) 26 (5.3) 3(3.2)

Vv3 256 (1.6) 14(2.9) 0(0.0)
Bile duct invasion by n=15317 n=500 n=%4

imaging studies

BO 14897 (97.3) 265 (53.0) 84 (89.4)

Bl 159 (1.0 58 (11.6) 1(1-1)

B2 127 (0.8) 64 (12.8) 6(6.4)

B3 89 (0.6) 69(13.8) 2(2.1)

B4 45(0.3) 44 (8.8) 1(1.1)
Distant metastases by imaging studies

Lung 314 34 2

Bone 249 22 1

Adrenal gland 71 2 1

Lymph node 233 102 15

Brain 24 1 0

Peritonieum 46 20 1

Others 46 9 1
Esophageal or gastric n=6109 n=49 n=20

varices

F1, RC(~) 3318 (54.3) 27 (55.1) 13 (65.0)

F2 or RC(+) 2385 (39.0) 21 (42.9) 7(35.0)

Rupture 406 (6.6) 1(2.0) 0(0.0)

HCC: hepatocellular carcinomd; 1CC: intrahepatic cholangiocarcinoma;
combined: combined hepatocelluar and cholangiocarcinoma; Vp0: absence
of invasion of (or tumor thrombus in} the portal vein; Vpl: invasionx of (or
tumor thrombus in) distal to the second-order branches of the portal vesin, but
not of the second-order branches; Vp2: invasion of (or tumor thrombus in)
second-order branches of the portal vein; Vp3: invasion of (or tumor throm-
bus in) first-order branches of the portal vein; Vp4: invasion of (or tumor
thrombus in) the main trunk of the portal vein and/or contralateral portal
vein branch to the primarily involved lobe; Vv0: absence of invasiorx of (or
tumor thrombus in) the hepaticl vein; Vv1: invasion of (or tumor throm-
bus in) peripheral branches of the hepatic vein; Vv2: invasion of {(or tumor
thrombus in) the right, middle or left hepatic vein, the inferior right hepatic
vein or the short hepatic vein; Vv3: invasion of (or tumor thrombus in) the
inferior vena cava; BO: absence of invasion of the bile ducts; B1: iravasion
of (or tumor thrombus in) the third-order or more peripheral branches of
the bile duct, but not of second-order branches; B2: invasion of (or tumor
thrombus in) the second-order branches of the bile duct; B3: invasion of (or
tumor thrombus in) the first-order branches of the bile duct; B4: invasion of
(or tumor thrombus in) the common hepatic duct. Values in parentheses are
in percent.
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Table 6
Main treatment

HCC 1CC Combined
Surgery 5304 (31.3) 346 (65.7) 71(72.4)
Local ablation therapy 4546 (26.8) 26 (4.9) 5(5.1)
Transcatheter arterial 6168 (36.4) 28(5.3) 14 (14.3)

chemoembolization

Chemotherpy 777 (4.6) 93(17.6) 6(6.1)
Others 146 (0.9) 34 (6.5) 2.0
Best suppotive care 1618 169 16

HCC: hepatocellular carcinoma; 1CC: intrabepatic cholangiocarcinoma;
combined: combined hepatocelluar and cholangiocarcinoma. Values in
parentheses are in percent.

surgery (hepatectomy and liver transplantation), local abla-
tion therapy and transcatheter arterial embolization, respec-
tively. In patients with ICC, 65.7 and 17.6% had undergone
surgery (hepatectomy) and chemotherapy, respectively, and
in patients with combined HCC and ICC, 72.4 and 14.3%
had undergone surgery (hepatectomy) and transcatheter arte-
rial chemoembolization, respectively (Table 6).

3.1.5. Surgery

From a macroscopic analysis of the resected specimens,
56.7% of HCC was of the simple nodular type and 59.3%
of ICC was of the mass forming type. These types were the
most common. Macroscopic results from the resected spec-
imens are shown in Table 7. In patients with HCC, tumors
of size 2 cm or below, 2-5 and 5-10cm were found in 20.0,
51.5 and 19.7% of patients, respectively, and 71.3% of the

Table 7
Operative findings or macroscopic pathological characteristics of surgical
specimen

HCC ICC Combined
Tumor size (cm) n=5174 n=322 n=67
<1 101 2.0) 92.8) 0(0.0)
<2 933 (18.0) 27 (8.4) 8(11.9)
<3 1268 (24.5) 50 (15.5) 8(11.9)
<5 1399 (27.0) 96 (29.8) 20 (29.9)
<10 1020 (19.7) 119 (37.0) 27 (40.3)
<15 336 (6.9) 20 (6.2) 4(6.0)
<20 72 (1.4) 0(0.0) 0(0.0)
<25 24 (0.5) 1¢0.3) 000.0)
>25 21 (0.4) 0 (0.0) 00.0)
Number of tumors n=5202 n=325 n=67
1 3707 (71.3) 263 (80.9) 36 (53.7)
2 798 (15.3) 21 (6.5) 16 (23.9)
3 283 (5.4) 72.2) 5(1.5)
4 1092.1) 2 (0.6) 1(1.9)
5 45 (0.9) 1(0.3) 2(3.0)
>5 260 (5.0) 3109.9) 7(10.4)
Tumor extent n=5116 n=324 n=65
Hs 2105 (41.1) 54 (16.7) 11 (16.9)
H1 1331 (26.0) 98 (30.2) 20 (30.8)
H2 1253 (24.5) 123 (38.0) 27 (41.5)
H3 286 (5.6) 35 (10.8) 4(6.2)
H4 141 (2.8) 14 (4.3) 3(4.6)
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Table 7 (Continued)
HCC 1cc Combined
Growth type n=5042 n=307 n=61
Eg 4634 (91.9) 147 (47.9) 44 (72.1)
Ig 408 (8.1) 160 (52.1) 17 (27.9)
Capsule formation n=5078 n=304 n=64
Fe(—) 1124 (22.1) 276 (90.8) 39 (60.9)
Fe(+) 3954 (71.9) 28(9.2) 25 (39.1)
Capsule infiltration n=3846 n=27 n=25
Fe-inf(~) 2093 (54.4) 13 (48.1) 12 (48.0)
Fe-inf(+) 1753 (45.6) 14 (51.9) 13 (52.0)
Septum formation n=4789 n=281 n=63
Sf(—) 2120 (44.3) 261 (92.9) 4] (65.1)
Sf(+) 2669 (55.7) 20(7.1) 22 (34.9)
Serosal invasion n=5039 n=310 n=66
50 3916 (77.7) 172 (55.5) 38(57.6)
S1 850 (16.9) 97(31.3) 23 (34.8)
S2 197(3.9) 39 (12.6) 5(7.6)
S3 76 (1.5) 2(0.6) 0(0.0)
Lymph node metastasis n=4698 n=321 n=59
Absent 4613 (98.2) 215 (67.0) 48 (81.4)
Present 85 (1.8) 106 (33.0) 11 (18.6)
Portal vein invasion n=5130 n=320 n=64
Vp0 4322 (84.2) 208 (65.0) 47 (73.4)
Vpl 419(8.2) 30094 9(14.1)
Vp2 150 2.9) 42(13.1) 5(7.8)
Vp3 176 (3.4) 35(10.9) 2(3.1)
Vp4 63(1.2) 5(1.6) 1(1.6)
Hepatic vein invasion n=5072 n=309 n=63
Vv0 4766 (94.0) 260 (84.1) 54 (85.7)
Vvl 165 (3.3) 17 (5.5) 6(9.5)
Vv2 90 (1.8) 21 (6.8) 3(4.8)
Vv3 51(1.0) 11(3.6) 00.0)
Hepatic arterial invasion n=4404 n=266 n=54
Va0 4367 (99.2) 241 €90.6) 52 (96.3)
Val 31(0.7) 9(3.4) 2(3.7
Va2 3(0.1) 14 (5.3) 0(0.0)
Va3 3(0.1) 2(0.8) 00.0)
Bile duct invasion n=5097 n=305 n=65
BO 4939 (96.9) 153 (50.2) 54 (83.1)
Bl 104 (2.0) 53(17.4) 5(1.7D
B2 26(0.5) 62 (20.3) 3(4.6)
B3 14 (0.3) 26 (8.5) 2.1
B4 14 (0.3) 11 (3.6) 1(1.5)
Intrahepatic metastasis n=5037 n=327 n=67
IMO 3838 (76.2) 242 (74.0) 43 (64.2)
IMs 128 (2.5) 6(1.8) 1(1.5)
M1 425(8.4) 27(8.3) 8(11.9)
M2 422 (8.4) 31(9.5) 7(10.4)
M3 224 (4.4) 21 {6.4) 8(11.9)
Peritoneal dissemination n=>5061 n=330 n=67
Absent 5023 (99.2) 309 (93.6) 65 (97.0)
Present 38(0.8) 21 (6.4) 2(3.0)
Surgical margine n=4808 n=315 n=63
Presence of cancer 522 (10.9) 53 (16.8) 11 (17.5)
invasion
Absence of cancer 4286 (89.1) 262 (83.2) 52 (82.5)
invasion
Non-cancerous portion n=4871 n=304 n=64
Normal liver 516 (10.6) 222 (73.0) 12(18.8)
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Table 7 (Continued)
HCC iCC Combined
Chronic hepatitis/liver 2041 (41.9) 47 (15.5) 32 (50.0)
fibrosis
Liver cirrhosis 2314 (47.5) 35(11.5) 20(31.3)
Extent of hepatic n=5003 n=318 n=65
resection
Hr0 1654 (33.1) 24 (7.5) 9(13.8)
HrS 1127 (22.5) 26 (3.2) 16 (24.6)
Hrl 990(19.8) 38(11.9) 10 (15.4)
Hr2 1057 (21.1) 185 (58.2) 25 (38.5)
Hr3 129 (2.6) 45(14.2) 5(1.7)
Liver transplantation 46 (0.9) 00.0) 0(0.0)
Lymphnode dissection n=4895 n=314 n=60
Not performed 4713 (96.3) 115(36.6) 41 (68.3)
Performed 182 (3.7) 199 (63.4) 19 31.7)
Residual cancer n=5015 n=323 n=65
Absent 4628 (92.3) 281 (87.0) 54 (83.1)
Present 387(1.7) 42 (13.0) 11 (16.9)
Distant metastases n=5139 n=326 n=67
Absent 5060 (98.5) 315 (96.6) 66 (98.5)
Present 79 (L.5) 11 (3.4) 1(1.5)
TNM stage by LCSGJ n=5088 n=329 n=68
1 811(15.9) 19(5.9) 6(8.8)
1 2391 (47.0) 91 (27.7) 18 (26.5)
m 1212 (23.8) 89 (27.1) 21 (30.9)
VA 571(11.2) 55(16.7) 15 22.1)
IVB 103 2.0) 75(22.8) 8(11.8)

HCC: hepatocellular carcinoma; ICC: intrahepatic cholangiocarcinoma;
combined: combined hepatocelluar and cholangiocarcinoma; Hs: cancer
limited to one subsegment; Hl: cancer limited to one segment; H2:
cancer limited to two segments; H3: cancer limited to three segments; Hd:
cancer involving more than three segments; expansive growth (Eg): well
demarcated border; infiltrative growth (Ig): poorly demarcated border;
Fe(—): absence of capsule formation; Fc(+): presence of capsule formation;
Fe-inf(—): absence of cancerous infiltration of the tamor capsule; Fe-inf(+):
presence of cancerous infiltration of the tumor capsule; Sf(—): absence
of formation of a fibrous septum within the tumor, Sf(+): presence of
fibrous septum wihin the tamor; SO: absence of invation of the serosa; S1:
tumor invasion of the serosa; S2: tumor invasion of adjacent organs (enter
name of organ involved); 83: tumor rupture with intraperitoneal bleeding;

Vp0— Vp4 findings of vascular and bile duct invasion described in
Vvl — Vv3 e 4 .
B0 — B4 Table 5 was observed histologically;

Va0: absence of invasion of the hepatic artery; Val: invasion distal to the
second-order branches of the hepatic artery, but not of the second-order
branches; Va2: invasion of the second oreder branches of the hepatic
artery; Va3: invasion of the left or right hepatic artery or the proper
hepatic artery; IMO: absence of intrahepatic metastasis; IM1: intrahepatic
metastasis within the subsegment in which the principal tumor is located;
IM2: intrahepatic metastasis in two segments; IM3: intrahepatic metastasis
to three or more segments; Hr0: resection of less than one subsegment
(Couinaud’s segment); HrS: resection of one subsegment (Couinaud’s
segment); Hrl: resection of one segment (anterior, posterior, medial or
left lateral sebmentectomy); Hr2: resection of two segments (right or left
lobectomy or central bisegmentectomy); Hr3: resection of three segments
(right or left trisegmentectomy). Values in parentheses are in percent.

tumors were solitary. Vascular invasions in the portal vein,
hepatic vein and bile duct were found in 15.8, 6.0 and 3.1%
of patients, respectively. Regarding findings in non-cancerous
parts of the liver, normal liver, chronic hepatitis/liver fibro-
sis and liver cirrhosis were found in 10.6, 41.9 and 47.5%

of patients, respectively. The extent of surgical resection was
Hr0, HrS, Hrl, Hr2 and Hr3 in 33.1, 22.5, 19.8, 21.1 and
2.6% of patients, respectively. Liver transplantation, which
was a new item recorded in this survey, was performed in
46 patients with HCC. In patients with ICC, tumors of size
2cm or below, 2-5 and 5-10cm were found in 11.2, 45.3
and 37.0% of patients, respectively, and 80.9% of the tumors
were solitary. Normal liver was found in 73.0% of the ICC
patients.

3.1.6. Local ablation therapy

Of patients with HCC, 38.8% underwent local ablation
therapy. Ethanol injection therapy, microwave coagulation
therapy and radiofrequency ablation therapy were given to
41.2, 17.7 and 40.2% of these patients, respectively, with

Table 8
Local ablation therapy
HCC Icc Combined
n=15262 n=543 n=88
Not performed 9344 (61.2) 503 (92.6) 70 (79.5)
Performed 5918 (38.8) 40(7.4) 18 (20.5)
EIT 2437 (41.2) 8(20.0) 4222)
MCT 1048 (17.7) 16 (40.0) 6(33.3)
REA 2380 (40.2) 14 (35.0) 8 (44.4)
Others 53(0.9) 2(5.0) 0(0.0)
n=5858 n=40 n=18
Percutaneous 4930 (84.2) 25(62.5) 9 (50.0)
Others 928 (15.8) 15(37.5) 9 (50.0)
Number of tumors n=576% n=38 n=18
1 4201 (72.8) 29 (76.3) 17(94.4)
2 1017 (17.6) 5(13.2) 0 (0.0)
3 364 (6.3) 2(5.3) 0(0.0)
4 98 (1.7) 2(5.3) 0(0.0)
5 37(0.6) 0(0.0) 0 (0.0
>5 52 (0.9) 0(0.0) 1(5.6)
Tumor size (cm) n=5603 n=38 n=17
<1 531 (9.5) 4(10.5) 3(17.6)
<2 2515 (44.9) 11 (28.9) 5(29.4)
<3 1602 (28.6) 10 (26.3) 2(11.8)
<5 699 (12.5) 7(18.4) 4 (23.5)
<10 149 (2.7) 4(10.5) 3(17.6)
<15 23(0.4) 1(26) 0(0.0)
<20 41(0.7) 1(2.6) 0 (0.0)
<25 25(0.4) 0(0.0) 0(0.0)
>25 18(0.3) 0(0.0) 0(0.0)
Efficacy evaluation n=5253 n=36 n=17
CR 3958 (75.3) 22 (61.1) 8(47.1)
PR 978 (18.6) 7(19.4) 7(41.2)
MR 149 (2.8) 5(13.9) 0(0.0)
NC 95 (1.8) 2(5.6) 2(11.8)
PD 73(1.4) 0(0.0) 0(0.0)

HCC: hepatocellular carcinoma; ICC: intrahepatic cholangiocarcinoma;
combined: combined hepatocelluar and cholangiocarcinoma; EIT: ethanol
injection therapy; MCT: microwave coagulation therapyl; RFA: radiofre-
quency ablation therapy; CR: complete response; PR: partial response; MR:
minor response; NC: no change; PD: progressive disease. Values in paren-
theses are in percent.
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Table 9
Transcatheter arterial embolization
HCC icc Combined
n=15784 n=549 n=89
Not performed 7654 (48.5) 501(91.3) 67(75.3)
Performed 8130(51.5) 48 (8.7) 22(24.7)
Lipiodol 1972 (24.3) 16 (33.3) 9(40.9)
Embolic material 180 (2.2) 4(8.3) 0(0.0)
Lipiodol + embolic 5907 (72.7) 26 (54.2) 13 (59.1)
material
Others 71(0.9) 2(4.2) 0¢0.0)
n=7971 n=47 n=22
Without anticancer agents 598 (7.5) 4 (8.5) 2(9.1)
With anticancer agent 7373 (92.5) 43 (91.5) 20(90.9)
Extent of embolization n=17567 n=47 n=22
Less than one segment 2178 (28.8) 10 (21.3) 2(9.1)
One segment to one lobe 3171 (41.9) 25(53.2) 8 (364)
More than one lobe 1508 (19.9) 6(12.8) 4(18.2)
Whole liver 710 (9.4) 6(12.8) 8 (36.4)
Efficacy evaluation n=6707 n=42 n=22
CR 1822 (27.2) 5(11.9) 1(4.5)
PR 2797 (41.7) 10 (23.8) 7(31.8)
MR 729 (10.9) 6(14.3) 5(22.7)
NC 804 (12.0) 14 (33.3) 7(31.8)
PD 555(8.3) 7(16.7) 209.1)

HCC: hepatocellular carcinoma; ICC: intrahepatic cholangiocarcinoma;
combined: combined hepatocelluar and cholangiocarcinoma; CR: complete
response; PR: partial response; MR: minor response; NC: no change; PD:
progressive disease. Values in parentheses are in percent.

percutaneous treatment being given in 84.2% of these cases.
In the 15th survey, only 6.0% of patients who underwent local
ablation therapy received radiofrequency ablation therapy,
suggesting a marked increase in the use of this treatment. Of
these patients, 72.8% had one tumor, 54.4% had a tumor of
size 2 cm or less, and 28.6% had atumor of 2-3 cm. Treatment
outcomes of complete response {(CR) and partial response
(PR) occurred in 75.3 and 18.6% of patients, respectively

(Table 8).

Table 10
Microscopic pathological findings of surgical or biopsy specimen
HCC 1CC Combined
Capsule formation n=4982 n=289 n=64
fe(—~) 1215 (24.9) 263 (91.0) 46 (71.9)
fo(+) 3767(75.6) 26 (9.0) 18 (28.1)
Capusle infiltration n=3672 n=22 n=18
fe-inf{~) 1129 (30.7) 8 (36.4) 4(22.2)
fe-inf{+) 2543 (69.3) 14 (63.6) 14 (77.8)
Septum formation n=4613 n=265 n=64
sf{—) 1614 (35.0) 247(93.2) 34 (53.1)
sf+) 2999 (65.0) 18 (6.8) 30 (46.9)
Serosal invasion n=4738 n=293 n=63
s0 4051 (85.5) 184 (62.8) 45 (69.2)
sl 504 (10.6) 80(27.3) 14 21.5)
s2 121 (2.6) 26 (8.9) 6(9.2)
s3 62 (1.3) 3(1.0) 0(0.0)
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Table 10 (Continued)
HCC 1CC Combined
Lymph node metastasis n=3411 n=284 n=50
Absent 3341(97.9) 165(58.1) 36(72.0)
Present 70 (2.1) 119(41.9) 14 (28.0)
Portal vein invasion n=4920 n=300 n=65
vp0 3409 (69.3) 162(54.0) 30(46.2)
vpl 1100 (22.4) 82 (27.3) 27 (41.5)
vp2 178 (3.6) 31(10.3) S(1.7)
vp3 180 3.7) 19 (6.3) 2.1
vpd 53(1.1D) 6(2.0) 1(1.5)
Hepatic vein invasion n=4829 n=289 n=63
vv0 4200 (87.0) 222(76.8) 48(76.2)
vvl 509 (10.5) 45 (15.6) 11 (17.5)
vv2 79 (1.6) 16 (5.5) 4(6.3)
vv3 41 (0.8) 6(2.1) 0(0.0)
Hepatic arterial invasion n=3981 n=225 n=46
va0 3948 (99.2) 211(93.8) 45(97.8)
val 29(0.7) 6 (2.7 1(2.2)
va2 1(0.0) 6(2.7) 0(0.0)
va3 3(0.1) 2(0.9) 0(0.0)
Bile duct invasion n=4855 n=272 n=66
b0 4684 (96.5)  121(44.5) 50 (75.8)
bl 116 (2.4) 73 (26.8) 12 (18.2)
b2 30(0.6) 43 (15.8) 3(4.5)
b3 16 (0.3) 17 (6.3) 1(1.5
b4 9¢0.2) 18 (6.6) 0(0.0)
Intrahepatic metastasis n=4610 n=288 n=59
im0 3533 (76.6) 209(72.6) 35(59.3)
ims 131 2.8) 414 1.7
iml 466 (10.1) 28(9.7) 10 (16.9)
im2 310 (6.7) 34(11.8) 10 (16.9)
im3 170 3.7) 13(4.5) 3(5.1)
Surgical margine n=4607 n=292 n=65
Presence of cancer invasion 592 (12.9) 56 (19.2) 12 (18.5)
Absence of cancer invasion 4015 (87.1)  236(80.8) 53 (81.5)
Non-cancerous portion n=5156 n=292 n=68
Normal liver 393 (7.6) 201(68.8) 11(16.2)
Chronic hepatitis or liver 2239(43.4) 58(19.9) 29 (42.6)
fibrosis
Liver cirrhosis 2524(49.0) 33(11.3) 28 (41.2)
Liver fibrosis n=2826 n=152 n=36
FO (normal) 243 (8.6) 95 (62.5) 9(25.0)
F1 416 (14.7) 18 (11.8) 6(16.7)
F2 494 (17.5) 10 (6.6) 5(13.9)
F3 470 (16.6) 6(3.9) 2(5.6)
F4 (liver cirrhosis) 1203 (42.6) 23 (15.1) 14 (38.9)

HCC: hepatocellular carcinoma; ICC: intrahepatic cholangiocarci-

fc
fe-inf
sf

s

vpo —vp4
v — vv3
va( —~ va3
b0 — b4
im0 —im3 )

noma; combined: combined hepatocelluar and cholangiocarcinoma;
N

findings described in Tables 5 and 7 were observed
histologicatly;

F1: fibrosis expansion of portal tract; F2: bridging fibrosis formation;
F3: bridging fibrosis fromation accompanying lobular distortion. Values in

parentheses are in percent.
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3.1.7. Transcatheter arterial embolization

Transcatheter arterial embolization was conducted in
51.5% of patients with HCC. Of these patients, lipiodol
alone and lipiodol +embolic material were used in 24.3
and 72.7% of patients, respectively. Anticancer agents were
given to 92.5% of these patients concomitantly. Regard-
ing the extent of embolization, less than one segment,
one segment to one lobe, more than one lobe and the
whole liver were treated in 28.8, 41.9, 19.9 and 9.4%
of patients, respectively. Treatment outcomes of CR and
PR occurred in 27.2 and 41.7% of patients, respectively
(Table 9).

3.1.8. Chemotherapy

Chemotherapy was given to 16.5% of patients with
HCC (CR: 19.9%; PR: 30.2%) and 91.2% of these patients
received chemotherapy via the hepatic artery. In patients
with ICC, 26.7% underwent chemotherapy (CR: 7.6%; PR:
4.8%), and of these patients 43.5, 32.7 and 22.4% received
chemotherapy intraarterially, intravenously and orally,
respectively.
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3.1.9. Pathological diagnosis

Pathological diagnoses by biopsy alone, resected speci-
mens alone and both biopsy and resected specimens were
conducted in 14.7, 31.0 and 1.8% of patients, respectively,
and 52.4% of patients were not diagnosed pathologically.
Pathological results from biopsy and resected specimens are
shown in Table 10. In patients with HCC, well, moderately
and poorly differentiated tumor types were found in 33.2,
56.2 and 9.6% of patients, respectively, while in patients
with ICC, well, moderately and poorly differentiated tumor
types were found in 23.1, 53.4 and 20.0% of patients, respec-
tively. Regarding pathological findings in noncancerous parts
of the liver, normal liver, chronic hepatitis/liver fibrosis and
liver cirrhosis were found in 7.6, 43.4 and 49.0% of patients,
respectively.

3.1.10. Recurrence

During the survey (within 2 years after diagnosis), 31.7%
of patients with HCC experienced recurrence of the disease.
Transcatheter arterial embolization and local ablation therapy
were given to 52.0 and 25.5% of these patients, respectively,

Table 11
Cumulative survival rates (%) of HCC patients treated with hepatic resection (1990-2001)
n Year
1 2 3 4 5 6 7 8 9 10
All cases 25228 88.2 79.1 70.5 62.3 54.6 482 42.1 37.3 323 28.9
Tumor size (cm)
<2 4871 95.3 90.5 84.5 77.4 69.6 61.8 54.9 48.4 40.8 37.5
2-5 13023 91.5 83.0 73.5 64.5 56.2 49.1 4.3 37.8 32.6 29.1
5-10 4588 80.7 66.7 57.5 49.1 42.5 38.2 33.5 29.0 26.4 22.0
>10 1980 67.8 53.9 45.1 39.0 33.0 29.2 26.8 24.0 23.4 21.6
Tumor number
1 17869 90.9 83.5 75.6 67.9 60.3 53.6 47.5 42.8 37.5 33.9
2 3828 87.0 75.4 65.5 55.6 47.8 40.8 34.1 27.6 21.5 18.3
>3 2988 75.6 59.7 48.8 39.1 30.9 26.5 21.7 18.9 16.4 14.2
Portal vein invasion
Vpo 20650 92.0 84.0 75.3 66.8 58.9 51.8 45.0 39.8 34.6 31.1
Vpl 1877 78.3 63.3 53.9 45.6 37.6 33.9 30.4 28.1 24.4 21.2
Vp2 764 58.8 43.0 36.2 30.0 26.8 23.6 22.2 211 19.3 15.5
Vp3 or Vp4 864 50.7 333 25.8 223 18.5 17.0 15.0 13.1 10.6 10.6
Norn-cancerous portion
Normal liver 2054 87.8 78.8 72.0 66.0 61.4 59.8 55.0 52.0 49.6 48.0
Chronic hepatitis/liver fibrosis 7859 90.7 83.1 75.7 69.0 62.6 57.7 52.2 47.2 42.5 38.8
Liver cirthosis 11294 87.1 71.3 67.5 58.7 50.0 42.6 35.9 31.1 25.9 23.1
Liver damage classification by LCSGJ
A 15718 90.4 82.3 74.6 66.6 59.1 52.5 46.9 42.3 372 33.7
B 6884 86.0 75.5 65.0 56.2 4.7 41.2 34.5 29.6 23.9 20.6
C 713 737 59.8 50.0 42.9 36.4 333 27.2 21.4 17.4 14.0
TNM Stage by LCSGJ
1 3223 96.5 92.9 87.8 80.7 72.9 65.6 58.6 52.9 45.4 42.1
11 10925 93.2 86.3 77.7 69.1 61.1 53.5 46.6 40.9 359 317
1 5414 84.0 70.3 59.8 50.0 41.8 36.4 30.6 27.3 23.3 19.4
1IVA 1569 62.1 45.1 34.7 28.8 24.4 20.9 19.2 14.7 11.7 11.7
VB 291 56.4 40.8 28.6 233 16.3 14.8 12.7 12.7 12.7 12.7
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Table 12
Cumulative survival rates (%) of HCC patients treated with local ablation therapy (1990-2001)
n Year
1 2 3 4 5 6 7 8 9 10
All cases 20805 93,0 80.6 67.1 54.2 43.4 34.6 28.1 22.4 17.8 15.0
Liver damage classification by LCSGJ
A 10306 95.9 87.3 76.5 64.4 52.8 427 35.7 28.8 24.6 21.1
B 7444 92.4 77.4 61.5 47.6 37.1 28.8 233 18.4 13.4 12.0
C 1665 80.2 60.2 42.3 29.5 22,5 18.7 12.2 7.2 5.8 2.9
Tumor number
1 12293 94.4 84.2 72.2 60.7 50.0 40.4 333 26.6 21.6 18.2
2 4449 92.8 79.1 65.3 50.6 39.0 30.9 24,0 19.2 15.8 13.1
3 1984 91.7 76.4 59.6 44.0 327 24.4 19.8 15.3 9.2 7.7
4 747 89.5 72.0 53.1 38.7 30.4 25.5 18.6 10.8 10.8 8.7
25 998 83.2 61.4 44.0 30.6 22.1 16.9 13.8 13.8 7.6 -
Tumor size (cm)
<1 1297 97.8 91.8 82.4 72.7 61.5 52,5 46.0 37.8 34.4 26.8
1-2 8904 95.8 87.0 75.1 63.6 52.3 42.1 35.5 29.0 22.5 19.6
2-3 5999 93.0 78.6 63.0 47.7 36.6 27.9 21.3 15.9 12.8 10.0
3-5 2774 884 69.8 537 39.7 28.5 22.1 15.4 10.4 7.3 6.2
>5 799 74.8 33.1 36.9 28.4 25.1 20.7 12.7 12.7 9.5 -

as treatment for recurrence in the liver. The most frequent
organ of distant metastasis was the lung, followed by the
bone and lymph nedes. Radiotherapy, systemic chemother-
apy and resection were chosen as therapy for recurrence in
other organs.

3.1.11. Autopsy

Autopsy was performed in 485 patients, 424 of which
were patients with HCC. Liver cirrhosis was found in 80.7%
of patients with HCC. Invasion of the portal vein, hepatic
vein or bile duct was found in 72.4, 43.1 and 18.4% of
patients, respectively. Distant metastasis was most frequently
found in the lung (43.3%) and metastasis to the lymph node
was also found (28.3%). In patients with ICC, the most fre-
quent distant metastasis sites were the intraperitoneal organs
and lymph nodes, in 30.6 and 63.6% of patients, respec-
tively.

3.2. Additional statistics

3.2.1. HCC

Patients with HCC were categorized by initial treatment
(main treatment in the 16th survey), hepatectomy (Table 11),
local ablation therapy (ethanol injection therapy, microwave
coagulation therapy and radiofrequency ablation therapy)
(Table 12) and transcatheter arterial embolization (Table 13),
and the cumulative survival rates were calculated for each
category. In newly registered patients in the 16th survey, the
level of liver injury was estimated from items examined in
the investigation.

3.2.2. ICC and combined HCC and ICC

In patients with ICC, the cumulative survival rates were
calculated by various factors and for all patients. In patients
with combined HCC and ICC, the cumulative survival rates
were calculated for all patients (Tables 14 and 15).

Table 13
Cumulative survival rates (%) of HCC patients treated with transcatheter arterial embolization (1990-2001)
n Year
1 2 3 4 5 6 7 8 9 10
All cases 22910 76.8 57.8 42.5 313 23.5 17.5 13.4 10.1 8.1 6.2
Liver damage classification by LCSGJ
A 10429 84.1 67.5 52.4 40.1 311 23.8 19.4 14.1 10.8 8.5
B 8041 75.3 54.8 379 26.9 199 13.7 9.5 7.4 6.9 5.2
C 2500 55.5 32.0 197 13.0 7.6 5.1 3.8 33 3.3 -
Tumor number
1 9125 82.7 67.2 53.1 40.6 314 23.9 19.3 14.9 12.3 9.8
2 4476 81.5 62.5 44.4 2.9 24.2 18.1 12.8 103 8.0 5.0
3 2525 78.8 55.5 37.0 24.4 18.1 12.5 8.6 6.3 4.5 -
4 1135 79.7 §5.3 39.8 29.4 20.3 15.0 10.8 7.8 6.2 6.2
=5 4871 624 39.9 25.6 17.5 12.8 8.9 6.9 4.3 3.6 3.0
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Table 14
Cumulative survival rates (%) of ICC patients (1990~2001)
n Year
1 2 3 4 5 6 7 8 9 10
All cases 3084 48.8 33.0 26.6 22.2 20.3 17.7 15.6 14.9 13.5 12.7
Hepatic tesection
Performed 1364 69.5 52.1 44.0 37.9 34.6 30.6 27.2 25.8 23.0 23.0
Not performed 1720 30.9 16.4 113 8.2 7.4 6.1 49 4.9 4.9 -
Cases of hepatic resection
Tumor size (cm)
<2 116 86.1 77.4 73.2 66.6 66.6 61.5 49.2 49.2 41.0 41.0
2-5 576 713 59.7 51.6 42.5 36.0 31.0 293 27.3 22.8 -
5-10 491 61.7 43.4 34.7 31.5 30.7 27.1 244 22.7 22.7 22.7
>10 129 51.4 31.8 22,7 19.9 16.6 16.6 16.6 16.6 16.6 -
Tumor number
1 1014 75.3 58.2 50.5 43.8 41.3 35.8 325 31.5 27.4 27.4
2 109 64.0 47.6 36.0 27.5 22.4 22.4 18.0 13.5 13.5 -
23 183 41.8 21.2 14.5 13.2 7.5 7.5 5.0 5.0 - -
Residual tumor
Absent 676 80.2 63.0 53.4 47.8 434 38.8 377 35.0 30.1 30.1
Present 469 53.0 33.1 28.0 21.4 20.6 18.4 129 12.9 12.9 12,9
Lymphnode metastasis
Absent 859 79.8 62.9 53.9 46.7 43.6 38.4 34.5 32.6 304 30.4
Present 42‘2 50.1 30.1 23.9 20.1 16.8 15.1 113 11.3 11.3 -
Table 15
Cumulative survival rates (%) of combined HCC and 1CC (1990-2001)
n Year
1 2 3 4 5 6 7 8 9 10
AH cases 473 56.9 404 29.8 23.6 18.8 14.5 14.5 14.5 14.5 14.5
Hepatic resection
Performed 270 68.0 482 40.7 33.0 30.3 252 25.2 252 25.2 25.2
Not performed 203 42.1 30.1 15:1 11.1 5.9 3.5 3.5 3.5 3.5 -

4, Conclusion

The number of patients in Japan with primary liver cancer
has increased in every follow-up survey. In the 16th nation-
wide follow-up survey of primary liver cancer, patients who
had undergone liver transplantation for HCC were registered.
We hope that the results of this follow-up survey will be help-
ful in facilitating progress in research and medical practice
that will contribute to the treatment of primary liver cancer.
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Abstract

A retrospective survey of Japanese patients histologically diagnosed with chronic hepatitis B was conducted to determine the effectiveness
of lamivudine in preventing hepatocellular carcinoma (HCC). Of the 2795 patients who satisfied criteria for analysis after treatmient from
any of 30 medical institutions, 657 had received lamivudine and the remainihg 2138 had not. A Cox regression model with liver biopsy as
the starting point revealed seven factors related to HCC: lamivudine therapy, gender, family clustering of hepatitis B, age at liver biopsy,
hepatic fibrosis stage, serum albumin level, and platelet count. In 2 matched case-controlied study, 377 patients in a lamivudine-treated group
and 377 matched patients in a non-treated group were selected based on their propensity scores. The mean follow-up period was 2.7 yeats
in the lJamivudine group and 5.3 years in the contrel group. In the lamivudine group, HCC occurred in four patients (1.1%) with an annual
incidence rate of 0.4%/(patient/year), whereas in the control group HCC occurred in 50 patients (13.3%) for a rate of 2.5%/(patient/year). A
comparison of the cumulative HCC incidence between the two groups by the Kaplan—Meier method showed a significantly lower incidence
of HCC in the lamivadine group (p <0.001). These findings suggest that lamivudine effectively reduces the incidence of HCC in patients with
chronic hepatitis B.
© 2005 Elsevier B.V. All rights reserved.

Keywords: Chronic hepatitis B; Hepatocellular carcinoma; Anti-viral treatment; Lamivudine

1. Intreduction

An estimated 350 million people worldwide are chron-

ically infected with the hepatitis B virus (HBV), most in

* Corresponding author. Tel.: +81 263 37 2633; fax: +81 263 32 9412, southeast Asia [1,2]. In this region, infection occurs during
E-mail address: etanaka@hsp.md.shinshu-u.ac,jp (E. Tanaka). infancy, including that through mother—child transmission.
1 Participating investigators are listed in Appendix A. Infected persons with HBV are initially asymptomatic, and

1386-6346/$ — see front matter © 2005 Elsevier B.V. All rights reserved.
doi:10.1016/j.hepres.2005.02.006
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active hepatitis emerges years later. In most patients, sero-
conversion from hepatitis Be antigen (HBeAg) to antibody
to HBeAg (HBeAb) occurs spontaneously with age. At the
same time, the virus levels decrease and hepatitis abates.
Some patients, however, remain positive for HBeAg, and in
those patients the hepatitis virus persists at high levels, result-
ing in the progression to hepatic cirrhosis, and the onset of
hepatocellular carcinoma {(HCC) in a high percentage of such
patients [3-5]. The number of HBV carriers is decreasing in
Japan and some other countries as aresult of the prevention of
mother—child transmission through the use of HBV vaccines
and/or high-potency antibody to hepatitis B surface antigen
(HBsAb) human immunoglobulin (HBIG) {6]. Even in these
countries, however, only persons bom after 1986 are pro-
tected by vaccination, and many chronic hepatitis B patients
still need treatment. In the past, it was not easy to manage
chronic hepatitis B using anti-viral agents such as interferon.
In recent years, however, the development of lamivudine, a
nucleoside analogue that inhibits reverse transcriptase, has
drastically changed the treatment of hepatitis B [7-9]. By
virtue of this inhibitory ability, lamivudine was developed as
an anti-viral agent against human immuno-deficiency virus
(HIV). 1t was later also found to be effective against HBV
because HBV is a member of the Hepadnaviridae family,
which utilizes reverse transcriptase in its replication process
[10]. Lamivudine was found to inhibit the replication of HBV,
reduce hepatitis, and improve liver histological findings in
long-term treatment [11]. It is also useful when hepatitis B
becomes severe due to acute exacerbation, as well as in the
treatment of liver cirrhosis associated with symptoms of hep-
atic failure, such as ascites and edema [12-16]. However, a
number of problems are associated with lamivudine therapy,
such as relapse of hepatitis due to the appearance of YMDD
mutant viruses and the difficulty of estimating the optimal
time to discontinue the treatment [17,18]. In addition, until
recently no adequate studies had been conducted to determine
whether or not lamivudine inhibits the onset of hepatic cancer,
even though it is known to slow the progression of histolog-
ical changes in the liver. This lack of research is attributable
partly to the need for long-term follow-up of a large number
of patients and partly to the difficulty of conducting clinical
trials. We conducted a multicenter study of a large number
of registered patients to evaluate the effects of lamivudine
on the course of hepatitis B and the onset of HCC. The
data obtained were analyzed in a matched case-controlled
study.

2. Materials and methods
2.1. Study design

The Inuyama Hepatitis Study Group designed this mul-
ticenter retrospective study to determine whether or not

lamivudine is effective in preventing HCC. The subjects were
Japanese patients with hepatitis B who were diagnosed with

chronic liver disease by liver biopsy after 1980 and were
followed upuntil March 2002, Each patient completed a ques-
tionnaire containing 16 items in four categories: background
factors: date of birth, sex, family clustering of hepatitis B, and
aleohol consumption during follow-up (80 g or more per day
as ethanol); examination and test items: date of liver biopsy,
grade and stage of histological findings of the liver, hepatitis
Be antigen (HBeAg), antibody to HBeAg (HBeAb), albumin,
asparate aminotransferase (AST), alanine aminotransferase
(ALT), and platelet counts; clinical outcomes: the presence
orabsence of HCC during the follow-up period and the date of
onset if present; lamivudine therapy: the presence or absence
of lamivudine therapy during the follow-up period, and the
date of initiation and duration of therapy if provided. The
study was allowed by the review board of each participating
institution. The names, ID numbers, and all other information
that would directly identify individual patients were deleted
to protect their privacy.

2.2. Patients

The present study included 3022 patients with chronic
hepatitis B who underwent liver biopsy at any of 30 medical
institutions after 1980. No patient had superinfection with
hepatitis C virus and HIV. Two hundred and twenty-seven
patients who had not answered the question about lamivu-
dine treatment were excluded from the study. This left
a total of 2795 patients for analysis. Among them, 657
patients had received lamivudine therapy and 2138 patients
had not.

Histologieal findings of the liver were scored with respect
to the grade of inflammation and stage of hepatic fibrosis
according to the New Inuyama Histological Criteria [19] by
a pathologist at each institution.

2.3. Lamivudine treatment

The lamivudine treatment group consisted of 657 patients
who had received lamivudine therapy (100mg/day). The
median lamivudine treatment period was 18.9 months.
Lamivudine therapy was continued until the end of the
follow-up period in 45% of the patients.

2.4. Matched case-controlled study

In our analysis of the relationship between lamivudine
therapy and hepatic carcinogenicity, the starting point was
the day of liver biopsy. However, many patients in the lamivu-
dine group (279 patients or 41.4%) initiated lamivudine
therapy more than 2 years after liver biopsy, making them
inappropriate subjects for the evaluation of the effects of
lamivudine on hepatic carcinogenicity. For this reason, 377
patients who started lamivudine therapy within 2 years after
liver biopsy were selected for analysis from the 657 patients
in the lamivudine group. The interval from liver biopsy to
lamivudine therapy was 5.8 & 9.0 months, and the treatment
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period was 23.1 & 19.0 months (range 3-96 months). For
the control group, seven factors were selected on the basis
of the propensity scores from the 2138 patients who had not
received lamivudine: age at the time of liver biopsy, gender,
family clustering of hepatitis B, stage of hepatic fibrosis,
serum albumin level, and platelet count. On that basis,
377 matching patients were selected for the control group
[20].

2.5. Statistical analyses

A series of analyses was conducted using the day of liver
biopsy as the starting point. Background factors at the time of
liver biopsy were compared by the Student’s z-test {numer-
ical data) or the x? test (categorical data), and differences
were regarded as significant if p <0.05 on both sides. Factors
related to HCC were analyzed using a Cox regression model.
The incidence of HCC was reported as an annual incidence
rate (%o/(patient/year)).

Because of the large differences in background factors
between the lamivudine and contro! groups, the groups were
matched for further analysis of HCC-related factors., For
this analysis, all patients who had started lamivudine ther-
apy within 2 years after liver biopsy were selected. The
propensity score method was used to select patients from
the control group [20]. Matching was done with respect to the
HCC-related factors selected using the Cox regression model.
After the matching, the incidence of HCC was shown by the
Kaplan—Meier method and compared between the groups by
the log-rank test. Differences were regarded as significant if
p<0.05 on both sides.

3. Results
3.1. Comparison of background factors

Table 1 demonstrates the comparison of background fac-
tors at the time of liver biopsy between the lamivudine and
control groups. Significant differences were found in the
mean age {(p <0.001), duration of follow-up (p <0.001), his-
tory of IFN therapy (p <0.001), inflammation of the liver
(p<0.001), HBeAg (p <0.001), HBeAb (p=0.001), serum
albumin level (p <0.001), AST level (p=0.011), and platelet
count (p<0.001).

3.2. Evaluation of factors related to hepatic
carcinogenicity by univariate analyses

HCC occurred in 31 of the 657 patients (4.7%) in the
lamivudine group and in 239 of the 2138 patients (11.2%)
in the control group. The mean follow-up periods after liver
biopsy were 4.9 and 6.2 years in the lamivudine and control
groups, respectively. Thus, the crude incidence of HCC deter-
mined was 1.0 and 1.8%/(patient/year) in the lamivudine and
control groups, respectively.

Table 2 shows the incidences of HCC in the lamivudine
and control groups in an analysis stratified with respect to
background factors. In the lamivudine group, HCC did not
occur in patients whose histological findings were grade 0
in inflammation and stage O in fibrosis, and significant inter-
group differences were noted in this respect. No significant
differences were observed other than in the histological find-
ings.

3.3. Evaluation of factors related to hepatic
carcinogenicity using a multivariate Cox regression
model

Factors contributing to the incidence of HCC were ana-
lyzed using a Cox regression model (Table 3). The follow-
ing variables were selected by the forward-backward step-
wisé selection method: lamivudine therapy (no therapy, p =
0.002), gender (male, p <0.001), family history of hepatitis B
(present, p =0.015), age at the time of liver biopsy (older than
40 years, p < 0.001), stage of liver fibrosis (more than F2, p <
0.001), serum albumin level {less than 4.0 g/dL, p = 0.001),
and platelet count (less than 150,000/uL, p < 0.001)). This
analysis showed that lamivudine reduces the risk of HCC.

3.4. Evaluation of factors related to hepatic
carcinogenicity by a six-factor matched case-controlled

study

Matched case-control analyses were performed for six
factors (sex, family history of hepatitis B, age at the time
of liver biopsy, stage of liver fibrosis, serum albumin level,
and platelet count). There were no significant differences
in background factors between the groups, as shown in
Tabie 4. The mean follow-up period in the control group
(5.3 years) was about twice that in the lamivudine group
(2.7 years). In the lamivudine group, HCC occurred in 4
of 377 patients (1.1%), with an annual incidence rate of
0.4%/(patient/year), compared to 50 of 377 patients (13.3%)
and 2.5%/(patient/year), respectively, in the control group. A
comparison of the cumulative HCC incidence between the
two groups by the Kaplan-Meier method showed a signifi-
cantly lower incidence in the lamivudine group (p <0.001)
(Fig. ).

Next, the background factors were compared between
patients with HCC and those without it in the lamivudine and
control groups. In the lamivudine group (Table 5), the mean
age was significantly higher in patients with HCC than in
those without it (55.0 years versus 41.3 years, p=0.024), but
there were no significant differences in the other factors. Inthe
control group (Tabie 6), the mean age was significantly higher
in patients with HCC than in those without it (50.6 years ver-
sus 40.0 years, p<0.001). Significant differences were also
noted in the stage of liver fibrosis (p <0.001), serum atbumin
level (p<0.001), and platelet count (p<0.001), suggesting
that underlying liver disease was more advanced in patients
who developed HCC.
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Table 1
Comparison of background factors between lamivudine group and control group assessed at the time of liver biopsy
Parameter Lamivudine group (n=657) Control group (n=2138) p-Value
Gender®
Male 503 (76.6%) 1583 (74.0%) 0.194
Female 154 (23.4%) 555 (26.0%)
Age (years)® 40.9+11.0 37.3+124 <0.001
Follow-up period (years)® 49344 6255 <0.001
Family clustering of hepatitis B
Yes 376 (57.2%) 1085 (50.7%) 0.011
No 242 (36.8%) 924 (43.2%)
Unknown 39 (5.9%) 129 (6.0%)
Drinking during the course of the study (>ethanol 80 g/day)
Yes 69 (10.5%) 359 (16.8%) <0.001
No 557 (84.8%) 1708 (79.9%)
Unknown 31 (4.7%) 71 (3.3%)
1FN therapy®
Yes 269 (40.9%) 812 (38.0%) <0.001
No 369 (56.2%) 1306 (61.1%)
Unknown 19 (2.9%) 20 (0.9%)
Liver histology
Grade of inflammation®
A0 15 (2.3%) 84 (3.9%) <0.001
Al 194 (29.5%) 642 (30.0%)
A2 283 (43.1%) 996 (46.6%)
A3 142 (21.6%) 389 (18.2%)
Unknown 23 (3.5%) 27 (1.3%)
Stage of fibrosis®
EO 12 (1.8%) 49 (2.3%) 0.491
F1 201 (30.6%) 721 (33.7%)
F2 167 (25.4%) 524 (24.5%)
F3 171 (26.0%) 491 (23.0%)
F4 98 (14.9%) 331 (15.5%)
Unknown 8 (1.2%) 22 (1.0%)
HBeAg®
+ 355 (54.0%) 1272 (59.5%) <0.001
- 280 (42.6%) 723 (33.8%)
Unknown 22 (3.3%) 143 (6.7%)
HBeAb?
+ 215 (32.7%) 642 (30.0%) 0.001
- 418 (63.6%) 1330 (62.2%)
Unknown 24 (3.7%) 166 (7.8%)
Albumin (g/dL)® 4.01 +0.49 (n=629) 4.14+0.49 (n=1941) <0.001
AST (1U/L) 110.2 £ 131.8 (n=593) 94.5 £131.5 (n=2023) 0.011
ALT (QU/LYP 183.4+211.1 (n=641) 163.54234.3 (n=2022) 0.056
Platelet count (x 1000/mm3)P 165.4 £ 54.9 (n=629) 176.9 £ 55.6 (n=1931) <0.001

8 Data are expressed as positive numbers (%).
b Data are expressed as means = S.D.

4. Discussion

It is clear that this study has several limitations: it is
not prospective, it is not randomized, there is no single
regimen of lamivudine, and there is a lack of virological
analysis (including that of the HBV genotype and that of
YMDD mutations). It would be desirable to conduct a well-
designed prospective study using controls. However, because

lamivudine has been used in general practice under the insur-
ance system in Japan, it is difficult to conduct a prospec-
tive and randomized control study of lamivudine therapy
for chronic hepatitis B. In addition, it is ethically unaccept-
able to leave patients untreated for a long period of time
in a control group, because lamivudine has been shown to
abate hepatitis and improve histological findings of the liver
[12-16].
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Table 2
Comparison of the incidence of HCC in relation to each background factor between lamivudine group and control group
Parameter Category Group Total number of No. of patients Average Adjusted
patients (number) with HCC follow-up incidence of
‘ {number) period (year) HCC (%/year)
Gender Male Lamivudine group 503 27 5.0 1.07
Control group 1583 191 6.4 1.89
Female Lamivudine group 154 4 4.3 0.60
Control group 555 48 5.6 1.54
Age (years) <30 Lamivudine group 110 2 4.7 0.39
Control group 642 8 5.9 0.21
30< and <40 Lamivudine group 192 9 5.7 0.82
Control group 646 52 6.8 1.18
40< and <50 Lamivudine group 206 9 5.3 0.82
Control group 491 75 6.7 2.28
50< Lamivudine group 149 11 33 2.24
Control group 359 104 5.3 5.47
Duration of lamivudine <1 Lamivudine group 178 7 5.0 0.79
freatment (years) Control group ~ - - -
1S and <2 Lamivadine group 215 13 4.4 1.37
Control group - - - -
2< and <3 Lamivudine group 145 7 4.6 1.05
Control group - - - -
3= Lamivudine group 107 4 5.9 0.63
Control group - - - -
Family clustering of No Lamivudine group 242 10 4.8 0.86
hepatitis B Control group 924 100 6.4 1.69
Yes Lamivudine group 376 20 5.0 1.06
Control group 1085 128 5.9 2.00
Unknown Lamivudine group 39 1 4.4 0.58
Control group 129 11 8.2 1.04
Drinking during the No Lamivudine group 557 23 4.8 0.86
course of the study Contro} group 1708 158 5.8 1.59
(>ethanol 80 g/day)
Yes Lamivudine group 69 7 5.6 1.81
Control group 359 76 7.8 2.71
Unknown Lamivudine group 31 1 3.8 0.85
Control group 71 S 1.7 0.91
IFN therapy No Lamivudine group 369 19 4.2 1.23
Control group 1306 167 6.0 2.13
Yes Lamivudine group 269 12 6.0 0.74
Control group 812 70 6.5 1.33
Unknown Lamivudine group 19 0 2.6 0.00
Control group 20 2 7.9 1.27
Liver histology
Grade of inflammation A0 Lamivudine group 15 0 9.3 0.00
Control group 84 8 6.6 1.44
Al Lamivudine group 194 4 5.4 0.38
Control group 642 59 6.4 1.44
A2 Lamivudine group 283 15 4.9 1.08
Control group 996 109 6.3 1.74
A3 Lamivudine group 142 10 3.4 2,07
Control group 389 52 5.5 2.43
Unknown Lamivudine group 23 2 6.1 1.43
Control group 27 11 8.7 4.68
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Table 2 (Continued ) ‘
Parameter Category Group Total number of No. of patients Average Adjusted
patients (number) with HCC follow-up incidence of
v » (number) period (year) HCC (%/year)
Stage of fibrosis FO Lamivudine group 12 0 7.2 0.00
Control group 49 3 5.7 1.07
Fl1 Lamivudine group 201 6 6.0 0.50
Control group 721 29 6.7 0.60
F2 Lamivudine group 167 8 4.7 1.02
Control group 524 38 5.8 1.25
F3 Lamivudine group 171 11 4.0 1.61
‘Control group 491 61 6.0 2.07
F4 Lamivudine group 98 6 3.6 1.70
Control group 331 9% 6.2 4.82
Unknown Lamivudine group 8 0 6.7 0.00
Control group n 9 8.3 4.93
HBeAg - Lamivudine group 280 10 4.2 0.85
Contro} group 723 83 6.4 1.79
+ Lamivudine group 355 19 5.3 1.01
Control group 1272 134 6.0 1.76
Unknown Lamivudine group 22 2 6.2 1.47
Control group 143 22 7.4 2.08
HBeAb - Lamivudine group 418 19 4.9 0.93
Control group 1330 137 6.0 1.72
+ Lamivudine group 215 10 4.7 0.99
Control group 642 75 6.3 1.85
Unknown Lamivudine group 24 2 6.1 1.37
Control group 166 27 7.4 2.20
Albumin (g/dL) <4.0 Lamivudine group 257 19 4.5 1.64
Control group 619 113 5.7 3.20
4.0 Lamivudine group 372 9 4.9 0.49
Control group 1322 90 6.1 1.12
AST (JU/L) <50 Lamivudine group 187 7 5.7 0.66
Control group 905 82 6.1 1.49
50< and <100 Lamivudine group 200 14 4.7 1.49
Control group 572 81 5.9 2.40
100 and <200 Lamivudine group 142 7 5.1 0.97
Control group 367 31 6.2 1.36
2005 Lamivudine group 64 2 4.4 0.71
Control group 179 15 6.0 1.40
ALT (QU/L) <50 Lamivudine group 117 S 4.7 0.91
Control group 570 69 6.1 1.98
50 and <100 Lamivudine group 155 7 4.9 0.92
Control group 506 60 5.8 2.04
100Z and <150 Lamivudine group 109 9 4.7 1.76
Control group 297 36 5.9 2.05
1502 Lamivudine group 260 9 4.8 0.72
Control group 649 44 6.2 1.09
Platelet count <150 Lamivudine group 254 18 38 1.86
(x 1000/mm?)
Control group 629 125 5.8 3.43
150 Lamivudine group 375 11 5.3 0.55
Control group 1302 67 6.1 0.84
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