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Table 1. AST and ALT Levels in Patients with a Sus-
tained Virological Response to Interferon Therapy
AST(IU/L) ALT(IU/L)

All cases 19.7+3.0 (17~23) 13.8£3.1(11~17)

Male 19.8+3 .0 (17~23) 144£32(11~18)

Female 12.9%£2.9 (10~16) 9.9£3.5(6~23)

Age
20y~ (n=12) 17.6+2.9 (15~21) 126 £33 (9~16)
30y~ (n=19) 18.2+£29 (15~21) 134£3.0 (10~16)
40y~ (n=14) 19.8+2.8 (17~23) 142+3.5(11~18)
50y~ (n=34) 20.3£3.5 (17~24) 144£28 (12~17)
60y~ (n=47) 20.8+2.8 (18~24) 13.9+3.0 (11~17)
70y~ (n=10) 19.2+3.5 (16~23) 13.5+3.8 (10~17)

ALT, alanine aminotransferase : AST, aspartate aminotransferase

Data expressed as mean * standard deviation (range)

31.2), and serum total cholesterol, triglyceride and fasting
glucose levels were 165.9+30.9 mg/dL (range 82-271),
111.8+58.6 mg/dL (range 39-384), 94+20.8 mg/dL (range
65-258), respectively. Liver histology was F1; 20 cases, F2;
39 cases, F3; 43 cases, F4; 5 cases.

Patients who have fatty liver on ultrasound examination
and alcohol intake over 160 g a day and are positive for
HBs antigen, autoimmune hepatitis and primary biliary cir-
rhosis were excluded.

Measurement of AST and ALT

Serial three times of AST and ALT levels were measured
every 3 to 4 months over one year after completion of inter-
feron therapy in each patient because we often experience
that ALT levels does not normalize soon after HCV RNA
becomes negative. Those AST and ALT levels were indi-
vidually averaged, and then were totally averaged.

Statistical analysis

Fischer’s exact tests were used for analysis of ALT and
BMI values between groups. A p value of less than 0.05
was regarded as significant.

Results

AST and ALT levels in patients with a sustained vi-
rological response to interferon therapy

Overall, AST levels were 19.7+3 IU/L and ALT levels
were 13.8+3.1 IU/L, respectively. In male patients, AST and
ALT levels were 19.8+3 IU/L and 14.4+3.2 IU/L and in fe-
male patients, 12.9+2.9 IU/L and 9.9+3.5 IU/L, respectively.
AST level was the highest in the 6th decade and ALT level
in the 5th decade (Table 1).

The change of between pre- and post-treatment liver his-
tology in six patients was as follows; F1 to F1, F2 to FI, F2
to F2, F3 to F1, F3 to F2, F4 to F4, respectively.

Distribution of AST and ALT levels in patients with a
sustained virological response to interferon therapy

The distribution of serum AST and ALT levels showed
normal distribution (Figs. 1, 2).

Discussion

In general check-ups, the serum ALT level is the most
commonly used as a laboratory parameter to evaluate the re-
sponse to various liver medications such as interferon ther-
apy, and for evaluation and follow-up of liver diseases, par-
ticularly with hepatitis B and hepatitis C (3, 4). In addition,
serum ALT is a surrogate marker for the diagnosis of pa-
tients with non-alcoholic fatty liver disease (NAFLD) which
is the most common cause of elevated serum ALT levels in
otherwise serologically negative patients (5, 6) because of
the absence of proper screening tools for NAFLD.

The normal range for serum ALT level was set in the
1950s by Karmen et al. (3) and has changed little since
then. Current ULN were set, on average, at 30 to 50 U/L in
studies conducted over the past 10 years (7-12); however,
normal values may vary greatly among laboratories. This
was recently challenged by a research group, who claimed
that the true normal values are significantly lower than those
listed by kit manufactures, and that an accepted, reliable
ULN is needed (4, 13). No such ULN has yet been estab-
lished in a large-scale population-based study.

Recent studies have shown that serum ALT level can be
modulated by a number of factors including age, gender,
BMI, fasting blood glucose, and serum triglyceride lev-
els (13, 14). These factors are usually not taken into account
when the normal ALT range is determined. Prati and col-
leagues found that in both men and women, ALT levels cor-
related strongly with BMI and correlated less robustly with
serum triglyceride levels (4). ALT levels correlated directly
with cholesterol levels in men and with glucose level and
the use of medications, and particularly birth control pills, in
women. Next, the authors calculated “healthy” ranges for se-
rum ALT levels in 3,927 donors who had a normal MBI and
normal serum cholesterol, triglyceride, and glucose levels
and who were not taking medications. The ULN for ALT
levels decreased from 40 U/L to 30 U/L in men and from
30 U/L to 19 U/L in women.While other studies suggested
new ULN for ALT in a very selected population such as
blood donors and the general population (4, 13).

In contrast, our study is unique in its population who
achieved SVR to interferon therapy. We often experience
that serum ALT level after achieving SVR decreases to al-
most <20 to 25 IU/L, so we attempted to re-evaluate the
suitable ULN for serum ALT in CH-C patients. The results
showed that the ULN for serum ALT is 25 U/L which is
significantly lower than that listed by the manufacturer of
the biochemical test for ALT.

We studied the normal range of ALT levels in 485 age-
and sex-matched healthy volunteers, 300 males and 185 fe-
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Figure 1. Distribution of AST levels in patients with a sus-

tained virological response to interferon therapy.
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Figure 2. Distribution of ALT levels in patients with a sus-
tained virological response to interferon therapy.

Table 2. Comparison of ALT and BMI Levels between SVR Cases and

Healthy Volunteers

SVR cases Healthy volunteers
n ALT(IU/L) BMI n ALT(IU/L) BMI

All cases 136 13.8%3.1 228+34 485 18.2%105 22.7+3.1
Male 84 144£32 232+34 300 18.6*+24.4 232£28
Female 52 9.9+35 23.1+3.8 185 195122 22,133
Age

20y~ 12 12633 21.1+£1.7 33 13.0x49 22028

30y~ 19 13.4+3.0 23.1+4.2 52 19.1x104 23.1x32

40y~ 14 14.2£3.5 232%42 39 175%11.1 21842

S0y~ 34 144+28 23.1%3.1 94  20.1%9.7 22728

60y~ 47 13.9+£3.0* 225%3.0 129 200+12.6* 229%27

70y~ 10 13.5+3.8 225+28 28 12.6%14 229%26

SVR, sustained virological response ; BMI, body mass index; ALT, alanine aminotransferase

AST, aspartate aminotransferase. Data expressed as mean * standard deviation,

males, mean age 54.2+9.0 years using 95% percentile, and
resulted in 18.2+10.5 IU/L (Table 2). Their BMI was 22.7+
3.1 which was the almost same as 22.8+3.2 in our popula-
tions and ALT levels were slightly higher than 13.8+3.1 IU/
L in our populations but the difference was not significant
(p=0.0504). The reasons are not clear as to why ALT values
are slightly higher in healthy volunteers than our popula-
tions in each decade, although it is a statistical significant
difference, between two groups is recognized in only the 6th
decade. It does not seem that fatty liver and alcohol intake
have an influence on ALT levels because mean BMI did not
different between both groups and patients who drink alco-
hol over 160 g a day were excluded in both groups. Regard-
ing ALT levels in another cohort of 366 CH-C patients in
our hospital, 12 patients (3.3%) had less than 20 IU/L and
of which the findings of liver histology of 10 patients were
as follows; FOAO; one patient, F1AQ; 8 patients and F2A2;
one patient.

Thus, this new ULN is useful to consider the indication
of the interferon therapy in CH-C with a near normal level
of ALT and also to identify whether other causes such as al-
cohol intake or fatty liver have an influence on the slight

— 136 =

* p<0.05

elevation of ALT level after achieving SVR.

The major limitations of our study are the method of sub-
ject inclusion and the relatively small subject population.
However, we obtained significant and clinically useful find-
ings in this study despite these limitations, thus indictating
the need for a larger scale evaluation on this issue.

Conclusion

The present study demonstrated that the currently ac-
cepted ULN for serum AST and ALT levels are too high.
Our new ULN is significantly lower than that given by the
manufacturer of the laboratory test currently used and is
useful to consider the indication of interferon therapy in
CH-C with a near normal level of ALT level. Further studies
are needed to evaluate the clinical significance of this find-
ing.

527



Inter Med 49: 525-528, 2010 DOI: 10.2169/internalmedicine.49.2653

References

1.

2.

3.

4.

s.

6.

7

8.

528

Hadziyannis SJ, Settee H Jr, Morgan TR, et al. Peginterferon-
alpha 2a and ribavirin combination therapy in chronic hepatitis C:
A randomized study of treatment duration and ribavirin dose. Ann
Intern Med 140: 346-355, 2004.

Mangia A, Minerva N, Bacca D, et al. Individualized treatment
duration for hepatitis C genotype 1 patients: a randomized con-
trolled trial. Hepatology 47: 43-50, 2008.

Karmen A, Wroblewski F, LaDue JS. Transaminase activity in hu-
man blood. J Clin Invest 34: 126-133, 1955.

Prati D, Taioli E, Zanella A, et al. Updated definitions of healthy
ranges for serum alanine aminotransferase levels. Ann Intern Med
137: 1-9, 2002,

Hay JE, Czaya AJ, Rakela J, et al. The nature of unexplained
chronic aminotransferase elevation of a mild to moderate degree
in asymptomatic patients. Hepatology 9: 193-197, 1989.

Daniel S, Ben-Menachem T, Vasudevan G, Ma CK, Blumenkehl
M. Prospective evaluation of unexplained chronic liver trans-
aminase abnormalities in asymptomatic and symptomatic patients.
Am J Gastroenterol 94: 3010-3045, 1999.

Pratt DS, Kaplan MM. Evaluation of abnormal liver-enzyme re-
sults in asymptomatic patients. N Engl J Med 342: 1266-1271,
2000.

Zanella A, Conte D, Prati D, et al. Hepatitis C virus RNA and
liver histology in blood donors reactive to a single antigen by

10.

11.

12.

13.

14,

second-generation recombinant immunoblot assay. Hepatology 21:
913-917, 1995.

Prati D, Capelli C, Zanella A, et al. Influence of different hepatitis
C virus genotypes on the course of asymptomatic hepatitis C virus
infection. Gastroenterology 110: 178-183, 1996.

Alberti A, Morsica G, Chemollo L, et al. Hepatitis C viremia and
liver disease in symptom-free individuals with anti-HCV. Lancet
340: 697-698, 1992.

Corny-Cantilena C, Van Aden M, Gabble J, et al. Routes of infec-
tion, viremia, and liver disease in blood donors found to have
hepatitis C virus infection. N Engl J Med 334: 1691-1696, 1996.
Angulo P, Keach JC, Batts KP, Lindor KD. Independent predictors
of liver fibrosis in patients with nonalcoholic steatohepatitis. He-
patology 30: 1356-1362, 1999.

Piton A, Poynard T, Imbert-Bismut F, et al. Factors associated
with serum alanine transaminase activity in healthy subjects: con-
sequences for the definition of normal values, for selection of
blood donors, and for patients with chronic hepatitis. MULTI-
VIRC Group. Hepatology 27: 1213-1219, 1998.

Ruhl CE, Everhart JE. Determinants of the association of over-
weight with elevated serum alanine aminotransaminase activity in
the United States population. Gastroenterology 124: 71-79, 2003.

© 2010 The Japanese Society of Internal Medicine
http://www.naika.or.jp/imindex.html

— 137 —



[HCV%&&O)E%E&ILZSB(479—7::n71\)]

*ENZEBREHE I ¥ — P4 - it ¥ —
IEARNZ, Db, 8 Ak
EFREEI19BREE LICO—-FENTWSIL28B (A 2—T7 10 ) BIGFIABEICHFE T 5 SNPs (rs8099917) (3,  CRUMSMRFRITH
IHENTA2—Txay - YNE) VHBREDBRRNRERE T HEOHTRNEB/EARFTHS. TNITMAT, VIV ARE
FONVDOTHBIATHEHIOBT7Z/BEROBECNET I LICKY, —BREOEVBRNRTANBRAMEIICAIRRESS. T5IC
BGENDEEERERICEHET HINPSERLITBIBINDDHEHIENS, CREMANERICBVT, JVERLENT—5—
X1 RERHERLDODHS.

I . CEEMAXARORIKE

ARNRTFIEFOERN

JL4 G BB OHEGTIE, DO
11359300 ~ 370 55 ADIFR 4L
AXYTHHEL, Hb, 190~
230 5 ADSC U877 4 )V ARk
THh, 2OHTHI28 1 ADEH:
WF25, RI9 T ADFREZE « Tl
DEFEIEITL TS E BT HNT
VW5, CEUBHEIFRICNT 2BIED
BB 3RS (v ¥ —T7 20
v UREY AR TH LD, H
YN -3 IR VE E A E =1
AN ARDIEH] (bW 2 EERE)
ICB B ENRIEERR S LT
50%ICE->TVB Y, Lad,
A48 ~ T2 L E b
TEBIzbRY, £/, RCEEA
TS FEIFRRAFERICKD WA -
il % R SN B IBIIETH B,
L73-T, BT BT 214
W T EOLDTHERELEZLS
N5,

INFT, ZOHMBANR PRI T
LT ANVAE, AN ARE, 2
THEIRCNSSA FHIR D 7 2 /28 5
BREDIANARHAF MR T, R
TAvEy—7x0y, YNREYVDT

Fe77 ACEAIRF), Fin,
A, FFRRME(LEERREE, Ao AV K
itk & o A O EEMESD
HEEREZINTOED, ZN6DH
TRBBIEL THENTL THIBHERTA
HP N 60 %I T,

Il. SNPICKBHCERNEMHAD

AERhR TR

77, 20034EDEt+7 /L7 0
V7DD, ENBETE
fAAZELTHIB00ME I8, 74
HHLEFTIZA 1,000 /5 H D {51
Z % (Single nucleotide poly-
morphism : SNP) 25f#fEL, 0
SNP A3 BRI (S R L),
FREE B BN EDOMHE DA e

EHICH KRESHETHIEDHiA L
oI TS, HFE, 7 /07
A Fiz¥y IR 3472 90 J &
(HAANTIE62 AT DSNPs 22—
%% 47 (Genome-wide asso-
ciation study : GWAS) §2 &8
RN Y, KRR IS S A T8
B 592 L BE SN TS NEEEIR

Y, BRI, BAURIERF 2

R EITEOLTEBESZ MG 7o
EDFHE RIS T,

CRIFRIZOWTHRE, A—2A
307, HA, AL A5, HRE
WoRTA vy =721y - YREY
OB A~ OIEIR BOCTE Y 45
2% SNPsIZOWTOEEHI2009 4
9 HULIEE, 7 THiHC Nature %
Nature Genetics, Gastroenter-
ology & & D— iR FHEAEIT A
Ntz ZnsSNPs (HA -
F—Z b7 U7 TlErs8099917, KK
K Clars12979860) 1355 197 Jeft
fk Flca—FEnT»31L28B s
TO Eift (%%~8kb, ~3kb)iZ
T EHHOM ST, 7,
V) R T 2 H IO FEBLZ
BEOHEAIGICREGEEL, »
2, YNEY O - KEIZTFE
TV ADIE T ZINE, BRI E
Bhse2, CoHMOFEBIES
95SNPs(rs1127354, rs7270101)
DI 20 F A LICHEEL,
inosine triphosphatase (ITPA) ji
5B T 5280520104 2 HI

| Nature® o2 IcBiEansiL,

CHRUBERF ROBHESN R 2t
LB L REME EIR LTt
ROFHZBTTVBEEIATHS,
Foxid, OEHFEEZZUTHAAN
CHUNRMERF 28 1 R E 2, MR

7o THERNRE & TATRIRE (E+




p<0.00]

100.0% -

80.0% -

60.0% -

HSm

40.0% -

20.0% A

A ¢ FERE
Major (n=125) Hetero/Mino
rs8099917

r (n=94)

(h=219)

1

IL28B SNPs &7 JU A FHIAFNRE DESE

Wild Mutant

core aa 70

JOUIN /049181

solepy

BEENR
m
O
REE)

16660884

(n=167)

&2

BR) 1D 2B TGWAS 2f 17
22, 1L28B 81 A 0
AN BT 247 7 SNPs 25 bl
L', 20 #EM%SNPTH2
rs8099917 (=4 F+—=7UNG) %
Lo BH IR 27 5 (P=

2.68x 10 ) TR L 2B %L
L7, &oig, IL28BME %6
15,7 kb 2 rs8099917 & i
ARG OB R IH D SNPsH D ek
LOMEGEEL, N7y TN
5, 2AF—TUN(YARZTYN) %

IL28B SNPs & )L R 2B R FINR EDBAE~ core aa 70 KR DFE~

25O HRERN E b Ay X
i 11.1 (P=1.35%x10 )iz
feote, THETHBIEICEET
ZEINTEAEM, R, i
B, RPEEE, ALTH, fHELAz
T, AN ARENA T %2 BT




XY e—PU
(BREEF)

FRODE (¥980%)

— B ——p

HHEGPER ($980%) /
RAIF—TFUNL 37 aa 70
Errasr) > T > T za

RIAvF—=2x0V+
UIEY VHBEE
E7OFP-CHER)

\ B —p TREWE

RIAU9—=2x0V+
N ynRegy v+
BU = Sorr_umEx
I EHBE

ARG R

E3 Thho5n CEBERAEROSY S

DFEHE, 1rs8099917 (A F+—7Y
W G) EVER (et D 2 DR 9
BRIIALMNEIR S 7z,

F98 « S 7is & —TlkiaiF
B A2 BLE 3% 1L28B SNPs
(rs8099917) DRI #K%Z, &
S aCHRIFT 58 A %0t R ELTHEHE
L7-. ¥, IL28B SNPs ®&{s T
i (Major homo 7> Hetero/Minor
homo %) &7 4 WL A E IR R
GE%h, PR, S Loz, ~
FAvZ—7xz0y - YREYr DT
FE75> 27380 %L o i#i#% 219
Atz 24 (1), Major homo
DBETIIFERN58.4 %, THA20.8
%, MERN20.8%THI (FHRh+H
#R) L K180 % TH 7 DITHL,
Hetero/Minor homo D8 & Tl
%%, 12.8%, 10.6%, 76.6%¢&
TN HIB0 % Lifii LT (P <
0.001), E5lz, 7ALAMIKf-LL
THH G T s e
ENTVZa7HE 70 &7 2/ #
(core aa 70) DEREWETHZL
TE 167 FlIcB TR
L7224 (H2), core aa TOZA M

DA M 1X 1L28B SNP %% Major

homo DA 2134 B 1\,
IL28B SNP73Hetero/Minor homo
DI, core aa T0ICA NS
HHEFENFEN23.1 %05 9.1 %I
KTT2 (HFETIE34.6%H5
18.2%If8 F 9 2) Hia#i8 o7
CRER By itz 21370 ),
L7zh3->C, 1L28B SNP#AsMajor
homo @412l core aa TOA
DHIEEME T LR EREZL
A3, Hetero/Minor homoD#; &
IZidcore aa 70 4 B4 M4 i
WHCHIET 2281k, SOICKE
DER TR R PRl I RE 12725 2
LR SN S,

. Zhhsm

CRUSMERF A AR

BlRs piCcRADHREEL T CHY
B R IEREDHY Ji 2B 31K L
7.

IL28BIXIFN A3 (7 4%") b kiX
, FPOKEEZLOIL28A(IFN
A2), IL29(IFNA 1) &k bl 9T
ICHERICHE N TOSIFN a k(3%
BV T Y- L TAF—Tx

0y« ST PNELELITTIA VAT
MEERT LI EDAIONT RS, §
TIZAZLIFN L 1 ) REY %14
R 2 45 TR i A i B 3K [ T
BmETEY, BIfERID D 2 CREF
BIIANAME FMERZH$5ILH5H
HENTw", GWASIckh i
&7 2 S DU DEEIRIE

VAT LoTE e (AR 3

B 73% Bk ST B hnsE 0 C Y
PERF R REc B LT, Xk
ENtT— 7 — A FEHROFEBLD
()i AN S NORD Tt WY




DY EARME, mR 5, 2 #, .
RTA Y B—=T 2O EHHC BT D50
7Y ADUERICHY B B Lt
R~ EWREL RSO EHEDPEDE
2~ JIT& 2010 : 51 : 348-60.

2)I\G sh. FARA T FikE D
TR R T RIS B8 . 1
A2 W RE A P B AT 285 R
O RS B TR 2 1 AR RERR RS
WEE, 20104, pl-11.

3)Nishida N, Koike A, Tajima A, et al.
Evaluating the performance of Affyme-
trix SNP Array 6.0 platform with 400
Japanese individuals. BMC Genomics
2008 :9:431.

4 )Yamauchi T, Hara K, Maeda S, et al. A
genome-wide association study in the
Japanese population identifies suscep-
tibility loci for type2 diabetes at
UBE2E2 and C2CD4A-C2CD4B. Nature
Genetics 2010 : 42 : 864-8.

5)Yamada Y, Fuku N, Tanaka M, et al.
Identification of CELSRI as a suscepti-
bility gene for ischemic stroke in Japa-
nese individuals by a genome-wide as-
sociation study. Atherosclerosis 2009 ;
207 : 1449, '

6 )Kamatani Y, Wattanapokayakit S. Ochi
H.etal A genome-wide association
study identifies variants in the HLA-DP
locus associated with chronic hepatitis
B in Asians. Nature Genetics 2009 : 41 :
591-5.

7 )Ge D. Fellay J. Thompson A, et al. Ge-
netic variation in IL28B predicts hepa-
titis C treatment-induced viral clear-
ance. Nature 2009 : 461 : 399-401.

8 )Thomas DL, Thio CL. Martin MP, et al.
Genetic variation in IL28B and sponta-
neous clearance of hepatitis C virus.
Nature 2009 ; 461 : 798-802.

9 )Suppiah V, Moldovan M. Ahlenstiel G,
et al. IL28B is associated with response
to chronic hepatitis C interferon- a
and ribavirin therapy. Nature Genetics
2009 :41:1100-4.

10 )Tanaka Y, Nishida N, Sugiyama M, et
al. Genome-wide association of [L28B

with response to pegylated interferon-

a and ribavirin therapy for chronic
hepatitis C. Nature Genetics 2009 ; 41
0 1105-9.

11)Rauch A, Kutalik Z, Descombes P, et al.
Genetic variation in IL28B is associated
with chronic hepatitis C and treatment
failure: A genome-wide association
study. Gastroenterology 2010 :138:
1338-45.

12)Fellay J, Thompson AJ, Ge D, et al. ITPA
gene variants protect against anaemia
in patients treated for chronic hepatitis
C. Nature 2010 ; 464 : 405-8.

13)Akuta N, Suzuki F, Kawamura Y. et al.
Predictive factors of early and sus-
tained responses to peginterferon plus
ribavirin combination therapy in Japa-
nese patients infected with hepatitis C
virus genotype 1b: amino acid substi-
tutions in the core region and low-den-
sity lipoprotein cholesterol levels. ] He-
patol 2007 ; 46 : 403-10.

14)Muir AJ, Shiffman ML, Zaman A, et al.
Phase 1b study of pegylated interferon
lambda 1 with or without ribavirin in
patients with chronic genotype 1 hepa-
titis C virus infection. Hepatology 2010 :
52:822-32.




52 : 738

<&E B>

Fri@ 50 % 12% 738-740 (2009)

HiA % —7 0 A C BB R 2 — 58 8 i 4 28 e ff F

RFAL vy —720 7 -

VNN RO R)R

—% 1 #i—

R BE EDP

WE ~yAv¥%—7zur - Yn¥yr (PEG-
Rib) ##:12L 0, Genotype lb * &7 4 WA RO
P C RUBHEITF RO FERFRIILHE L7222 50% 1347512
CHRF%7 4 VA (HCV) OEBRBXRELREZW. 20
THHEHLPIIZ 13 ISDRY R Core DA R & IREAHHB S
TR EMNREHBLTER —F, 200744 A» 5
Genotype 1b * 7 4 Vv A& D C ARVBMHF o6t L2
TE I8 1 3 4848 (Double Filtration Plasmapheresis ;
DFPP) H" BRI (2 7 o 7. Sl Fk 4 1%, DL 4 >~ % —
7 =8 ZiGE# (IFN) 297 - 72H5—KE b HCV B kAt
#Bonhho 2 ERHIH L, DFPP & PEG - Ribo2b
ZOEH L CHBREIT o720 T, et msh®, Mg
BOEALIZ D EWET L 7=

MR EFE AR, HIEH IFEN #E) 3 6 & jiiGH
PEG-RbEX6H TH b, ISDRE RO 7H -1
AS1B - 32516, Core70 HFERAZL (wild) 361 -
%% Y (mutant) 6 #, Core 91 % wild 4 # - mutant
58D 9BITHL (K 1~9). DFPP 2% 1 HHIC
3, 2HHIZ2M4T- 7. DFPP & —®RBEIZEAL K
2GVLAFL ANT T AT 70— 0P, ZKELZH A
r—F7a—EC50W Z i L 4L 50 mL/kg %
HEE L L7 #)In DFPP B #IZ PEG %4 L Rib ik
% B4, 4 B H DFPP B #12 PEG 2 [l Hikg 247 72
PEGa2a * Rib #5-# HCV RNA i _EH-® 1 fEF (GERI
3) DA 22 3T DFPP # 0k L 7-. DFPP #ij, DFPP
BARGt: 2 B H, LAt 1 7 H T &2 PEG {4 H o Rz
JECHCVRNA(WT7NVZ A &) - TG - T-Chol - LDL-
Chol * HDL-Chol D #ll5€ # 17> 7.

1) BiERE#H v v 7 —H{bHER

2) AEBERFEHCENE

*Corresponding author: hirasima@nnh.hosp.go.jp
<ZAFH2009FE9H 1H > <R H20094E11 H26H >

W BBV Rk FEY

BAE - 9B & 12 DFPP HORIERIZRED b,
DFPP BE#IZ PEG 2F8$ 5 Z L I2 X 2RIER OHgE
bR LAz 2009 4 8 HAKBIZE, DFPP M
#%® PEG - Rib 801 HIZFER 1 55 9 DIEIZ & 4 50
M, 4238, 3638, 2638, 248, 238, 148, 108,
6BTHH ZnHbL, JEFL 3, 4, 5 713 DFPP
%, %% 2138, 20,8 538 438 78THCVRNA
AU LSRR LTS, —F, IREOZELE A
THhbE, HCVRNA DK LR 1, 3, 4, 5, 7
D5 H TG x5 6 4 #, T-Chol ix 4 #, LDL-Chol
12 3 %1 DFPP BARIAE & 0 A3 280123 o 7295,
HCV RNA 2Bt L TV WHERI 2, 6, 8 9D 4
BT ER LTV Ao (Fig ).

#%E : $7 DFPP & PEG - Rib fEHICHE ) BIFERTIZ
FOOSNTHHEZRZeHIIHIT x5 EBbh:. —
%, ISDRZES0 F 7213 1, Core 70 # mutant, Core
91 % mutant ®FEFIE PEG - Rib 217> THIFICH
mE SN, SHl o9 EFIIETTAFE [FN 3 8 X OHIGR
# PEG - Rib %)% KL L 7- 8B BIOERBTH - 72,
L L, 9645 61T 24 ALIAIZ HCV RNA 231t
L7z 4542, JEFI3, 7IZISDRZERO0 122 Core
double mutant DD TEHEF & STV SHIZHHD
59 HCV RNA otk b h7z. —7%, PEG -
Rib # T # HCV RNA FatEk#e o A%t TG, T-Chol,
LDL-Chol 25iG#E# THICHIE X » L7359 L it
& 4. DFPP % Iz 7: 5 B O#E Tid, DFPP THEM
CHREERT2HAMBEI—-BETT A0, HCV
RNA {H%HITid PEG - Rib# T %#§729°12 TG, T-Chol,
LDL-Chol 28 b5 L T\w/z. DFPP2 %D 7134 30 nm
THHAMIZHCV 25 2525 HCVIZLDL IZEE L
TWwWhA I EHMSMEIX DFPP CHBHIREE SN TWAS
LRI X 5. DFPP 2 X b HCV O8RS & ki,
ERERINC I A AT ®E ST PEG - Rib 23 2 %
TORBEIZEEL TS E LRl s

— 142 —



C RUBYERTF %212%83 % DFPP 6/ PEG - Rib #i%

HCV RNA negative cases HGV RNA positive

Case Sex Age Prior IFN (effect)  ISDR Core?0 Coredt
i Case Sex Age Prior IFN (effect) ISDR  Core?0 Cored1

mutation mutation _ mutation
1 F 69 FNa2b(NR 3 wild mutant mutation mutation mutetion

F o 2 F 52 PEGa2b-Rib(NR) 0 mutant  mutant
4 F 70 PEGaZb-Rb(NK) 0 wild wild 6 M 57 PEGa2-Rib(NR) 0 mutant. wild
5 F 37 FNa (NR) 0 mutant wild 8 F 60 PEGa2b+Rib (NR) 0 wild mutant
7 F 61 IFNazb (NR) 1 mutant mutant 9 M 74 PEGa2b-Rib (NR) 0 mutant wild
#DFPP was done at 22 week
HCV RNA (HCV RNA was 6,7 at the start of PEG-Rib)
{Log U/mi)
80
70
80
50
40
30
20
10 L
s v e e s oA R
TG Pre ZW 1M 2M 3M 4M S5M OM M 8M 9M 10M 11M 12M Pre 2W 1M 2M 3M 4M S5M OM TM BM 9M 10M 11M 12M
400
400
(mg/dl) 5
300 A, 0
200 200
100 100
0 " e N
Pre 2w 1M 2M 3M 4M 5M &M TM BM BM 10M 11M 1ZM Pre 2W IM 2M 3K 4M S5M 6M TM 8M OM 10M TIM 12M
T-Chol *° =
(mgy/di) 1~
200 200
150 150
100 100
50 0 ¥
9
0 N " L 0 . * A
Pre 2w 1M M GM 4M 5M 6 TM BM oM 10M 11M 12M Pre 28 1M 2M 3M 4M 5M 6M M BM OM 10M 11M 12M
LDL~Chol -
(mg/dl) 180 [ N
i 1" e
120 120
100 100
80
60
40
20
o . "
Pre 2W 1M 2M 3M 44 5M 6M TM B8M 9M 10M 1IM 12M Pre 2W M 2M 3M 4M SM 6M T7M BM O9M 10M 1IM 12M
HDL-Chol
(mg/di)
2
8
/" ‘
10 10
0 0 "
Pre 2W IM 2M 3M 4M S5M 8M M BM OM 10M ITM 12M Pre 2w 1M 2M 3M 4M 5M 6M M BM OM 10M 11M 12M

Fig. 1 Change in triglyceride (TG), total cholesterol (T-Chol), LDL-Chol and HDL-Chol levels
during double filtration plasmapheresis (DFPP) and peginterferon plus ribavirin (Peg - Rib)
combination therapy. *Levels increased after DFPP and higher than those before treatment
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Double filtration plasmapheresis and peginterferon
plus ribavirin combination therapy for chronic
hepatitis C patients non-responded by previous

interferon therapy

Noboru Hirashima"*, Masaaki Shimada”,
Hiroaki Iwase”, Hidemi Goto”

We investigated lipid metabolism in nine patients
with chronic hepatitis C virus (HCV), not responded by
previous interferon therapy (IFN), undergoing double
filtration plasmapheresis (DFPP) and peginterferon

B 50%12% (2009)

plus ribavirin (PEG + Rib) combination therapy. Three
patients were non-responder of previous IFN mono-
therapy and 6 were PEG + Rib. HCV RNA became
negative within 24 weeks in 5 out of 9. In the HCV
RNA negative group, Triglyceride (TG) and Total-
Cholesterol (T-Chol) or LDL-Chol levels increased gra-
diently after DFPP and were higher than those before
treatment, but not in HCV positive group. DEPP plus
PEG - Rib combination therapy might not only pro-
duce a reduction of HCV but also improve the environ-
ment of lipid metabolism effective for PEG - Rib during
the early stage of treatment.

Key words: chronic hepatitis C,
double filtration plasmapheresis,
peginterferon plus ribavirin therapy
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Differences in prognostic factors according to viral status
in patients with hepatocellular carcinoma
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Abstract. The number and ratio of both HBsAg- and HCV Ab-
negative hepatocellular carcinoma (HCC-nonBC) cases have
been steadily increasing in Japan. The aim of this study was
to examine the frequency of detection of HCC-nonBC by
screening methods and to elucidate the clinical characteristics
of HCC-nonBC compared with those of hepatitis C and/or B
virus-associated HCC (HCC-virus). We recruited 624 patients
with HCC who were diagnosed between 1982 and 2007 ar the
Department of Gastroenterology and Hepatology, Nagasaki
University Hospital. They were categorized into 2 groups as
follows: i) 550 were included in the HCC-virus group: positive
for HBsAg and/or positive for HCV Ab, and ii) 74 were
included in the HCC-nonBC group: negative for both HBsAg
and HCV Ab. The follow-up patterns until the initial detection
of HCC and the survival rates were analyzed and compared
between the 2 groups. Multivariate analysis identified follow-
up, alcohol consumption, albumin level, total bilirubin level,
a-fetoprotein (AFP) level, and tumor-node-metastasis (TNM)
stage as independent and significant risk factors for prognosis.
Among the 397 patients with HCC in TNM stage I or 11,
multivariate anatysis identified the cause of liver disease,
gender, Child-Pugh score. serum albumin level and TNM
stage as independent and significant risk factors for prognosis.
We reported that the poor prognoses of patients with HCC-
nonBC were attributable to its late detection in an advanced
condition due to the absence of a surveillance system for the
early detection of HCC. However, in early-stage patients,
patients with HCC-nonBC showed significantly better
prognosis than those in the HCC-virus group.
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Intreduction

Primary liver cancer is the most common cancer of the liver,
accounting for approximately 6% of all human cancers. It is
estimated that half a million cases of this disease occur
worldwide each year, making primary liver cancer the fifth
most common malignancy in men and the ninth in women
(1-6). Hepatocellular carcinoma (HCC) accounts for 85 to
90% of primary liver cancers, (7) and the age-adjusted HCC
mortality rate has increased over the past few decades in
Japan (8). Similarly. a trend in increasing incidence rates of
HCC has been reported for several developed countries in
North America, Europe and Asia (9,10). HCC often develops
in patients with liver cirrhosis caused by hepatitis B virus
(HBV), hepatitis C virus (HCV), excessive alcohol consumption
or nonalcoholic fatty liver disease. HCV is the predominant
causative agent of HCC in Japan (11-14). However, it has been
reported that the number and ratio of both HBsAg- and HCV
Ab-negative HCC (HCC-nonBC) have been steadily
increasing in Japan (15,16).

The prognosis for patients with HCC is still poor. Surgical
resection and liver transplantation are the standard treatment
methods available. Radiofrequency ablation (RFA) and
percutaneous ethanol injection (PEI) have recently been
recognized as effective methods of achieving complete tumor
necrosis in small HCCs (17); however, the chances of curative
treatment are often limited by several features of HCC. HCCs
usually grow to a large size before symptom manifestation.
Bilobar or multifocal tumors are common, and the incidence
of associated cirrhosis is high, being over 80% in most cases
(18-20). Transcatheter arterial chemoembolization (TACE),
which is considered to be an ineffective method of achieving
complete necrosis of HCCs, also depends on the above
factors {21), Early detection of HCC by «-fetoprotein (AFP)
and/or imaging screening has been implemented in many
countries to increase the chances of successful intervention
and to improve survival (22-26}.

The aim of this study was to examine the frequency of
detection of HCC-nonBC by screening methods and elucidate
the differences in the clinical characteristics between non-B,
non-C HCC and hepatitis C and/or B virus-associated HCC
(HCC-virns).
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Patients and methods

Paiients and studv groups. We recruited 624 patients with
HCC who were diagnosed between January, 1982 and
December, 2007 at the Department of Gastroenterology and
Hepatology. Nagasaki University Hospital. Informed consent
was obtained from all patients. The diagnosis of HCC was
based on AFP levels; results of imaging techniques such as
ultrasonography (USG), computerized tomography (CT),
magnetic resonance imaging (MRI) and hepatic angiography
(HAG): and/or liver biopsy. The diagnostic criteria included
characteristic liver biopsy findings. elevated AFP (220 ng/ml)
and neovascularization on HAG and/or CT.

Sera were stored at -80°C until they were used for the
following assays. The diagnosis of chronic hepatitis C virus
(HCV) infection was based on the presence of HCV Ab
(microparticle enzyme immunoassay; Abbout Laboratories) and
HCV RNA as detected by polymerase chain reaction. The
diagnosis of chronic HBV infection was based on the presence
of HBsAg (enzyme-linked immunosorbent assay, Abbott
Laboratories); the serum AFP level was measured by radio-
immunoassay (Abbott Laboratories). The history of alcohol
intake was noted from medical records; habitual drinking was
defined as an average daily consumption of an amount equiva-
lent to 80 g of pure cthanol for a period of more than 10 years,

The patients were categorized into 2 groups as follows: i)
HCC-virus group (550) comprising patients positive for
HBsAg and/or positive for HCV Ab and ii) HCC-nonBC
group (74) comprising patients negative for both HBsAg and
HCV Ab. We analyzed and compared the 2 groups for age
distribution. gender ratio, body-mass index, alcohol intake,
serum AFP level. tumor-node metastasis (TNM) stage of
hepatocellular carcinoma tumors at the time of initial
detection. Child-Pugh score. follow-up pattern until the
initial detection of HCC and the survival rates.

Follow-up. All patients were categorized into 2 groups: the
follow-up group included 365 (58%) patients with subclinical
HCC diagnosed by screening: the non-follow-up group
consisted of 259 (42%) patients who were diagnosed at our
hospital owing to the appearance of symptoms indicative of
HCC. AFP levels and liver function were assessed every 3 to
6 months, and USG or CT imaging was performed every 3 to
12 months over a period of at least 12 months prior to the
diagnosis of HCC in patients of the follow-up group. The non-
follow-up group patients presented with clinical symptoms
such as abdominal pain, discomfort, nausea or weight loss
which led to the evaluation and diagnosis of HCC.

Treatment modalities. Patients diagnosed with HCC were
assessed for surgery on the basis of the extent of lobar
involvement and liver function status. The extent of lobar
involvement was evaluated by a combination of USG, CT,
MRI and HAG. Patients were considered unfit for resection
when they met the following criteria: i) bilobar involvement,
ii) evidence of tumor infiltration into the main portal vein or
thrombosis of the vein, 1ii) evidence of extrahepatic metastases.
iv) Child's grade C cirrhosis or v) poor cardiac and respiratory
statuses. If the patients were deemed unfit for operation or
refused to undergo operation. PEI therapy was the second
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choice of treatment offered to such patients with HCCs <3 cm
in diameter. The remaining patients without main portal vein
thrombosis or extrahepatic metastasis were advised to undergo
TACE irrespective of the size and number of tmors.

After initial treatment, AFP levels and liver function of
the patients were assessed every 1 to 3 months, and USG
imaging was performed every 3 to 6 months during the
follow-up period. Patients suspected 10 have HCC recurrence
were further evaluated by CT and/or MRI. The assessment of
treatment for recurrent HCC was based on lobar involvement
and liver function status as described for the initial treatment.
RFA or liver transplantation to treat HCC was started at our
institution in 2002: none of the patients were treated by these
methods between 1982 and 2001. Furthermore, none of the
subjects in our study received either of these treatments for
recurrent HCC during the follow-up period.

Statistical analysis. The time of survival was measured from
the time of the diagnosis of HCC to the time of death or until
the time of preparation of the manuscript. The data were
analyzed by the Mann-Whitney test for continuous ordinal
data, and the Chi-square test with Yates' correction and
Fisher's exact test were performed for intergroup comparisons
to determine the association between 2 qualitative variables.
The survival rate was analyzed using the Kaplan-Mcier
method. and the differences between the survival probability
curves were tested using the log-rank test. The independent
risk factors associated with the rate of survival were estimated
by the non-time-dependent stepwise Cox regression analysis.
The standard error was calculated based on the binomial
model to estimate the response rate. A value P<0.05 was
considered statistically significant. Data analysis was
performed with SPSS version 16.0 software for Windows.

Results

Patient characteristics at enrollment. We diagnosed 624
patients with HCC during the study period. Patient
characteristics at the time of diagnosis of HCC are presented
in Table 1. The underlying causes of HCC were determined
to be as follows: 120 (19%) patients were positive for
HBsAg. 411 (66%} were positive for HCV Ab, 19 (3%) were
positive for both HBsAg and HCV Ab and 74 (12%) were
negative for HBsAg and anti-HCV.

Comparison of clinical characteristics and survival between
patients with and without hepatitis virus infection. The
patients were divided into 2 groups: the HCC-nonBC group
(74 patients) and the HCC-virus group (550 patients); the
characteristics of each group were compared (Table I). There
were no significant differences in gender, BMI, Child-Pugh
score, prothrombin time, or albumin and total bilirubin levels.
However. there were significant differences between the 2
groups in terms of median age (P=0.001). habitual drinkers
(P=0.015), TNM stage (P=0.030), AFP (P=0.002) and
follow-up group (P=0010). The HCC-nonBC group had a
lower proportion of patients who were followed up when
compared to those of the HCC-virus group.

Table 11 indicates the results of univariate and multi-
variate analyses of the prognosis factors for HCC using the
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Table I. Comparison between HCC patients with and without virus infection.

All patients HCC-nonBC HCC-virus P-value
Total 624 74 550
Median age, years 65 (13 70 (6) 64 (12) 0.001
Gender (%)

Male 478 (77 54 (73) 424 (T7)

Female 146 (23 20 27 126 (23) NS
BMI 224 (42 23.1 (6.0) 223 48 NS
Alcohol consumption (%)

Not excessive 497  (80) 51 (69) 446 (&1

Excessive 127 (20) 23 31 104 (19 0015
Follow-up (%)

Follow-up group 365  (58) 33 (45) 332 (60)

Non-follow-up group 239 (42) 41 (55) 218 (40) 0010
Child-Pugh score 6 H 5 (2) 6 (2} NS
Hepatitis virus

HBsAg (+)/HCV Ab (-) 120 (19 0 ) 120 (22

HBsAg (-YHCV Ab (+) 411 (66) 0 0y 411 (7%

HBsAg (+)/HCV Ab (+) 19 3) 0 {0 19 (3)

HBsAg (-)/HCV Ab (-} 74 (12) 74 (100) 0 {0 -
TNM stage (%)

I 158 (25 11 (15) 147 (27)

)5 239 (38 30 (40) 209 (39

i 142 23 20 (27 122 (22)

1A% 85 (14) 13 (18) 72 (12) 0030
Laboratory data

Albumin (g/dl) 37 (0.8) 38 09 37 (08) NS

Prothrombin time (%) 80 (22) 85 (22) 80 (22) NS

Total bilirubin (mg/d}) 10 (038 09 (1)} 10 (08) NS

AFP (ng/ml) 51 (446) 16 (290) 59  (452) 4002

Data are median (IQR) or frequency (%). NS, not significant.

Cox proportional hazards model. Univariate analysis

revealed that 9 of 12 factors (male, excessive alcohol intake,

Child-Pugh score 27, albumin <3.7 g/dl, prothrombin time
<80%, total bilirubin 21.1 mg/dl. AFP 252 ng/ml, TNM
stage IIT or IV, and the follow-up group) significantly
affected the survival rate in patients with HCC. Multivariate
analysis identified follow-up (follow-up group, relative risk
0.71), alcohol consumption (excessive drinker, relative risk
1.32), albumin (<3.7 g/dl, relative risk 1.37), total bilirubin
(z1.1 mg/dl, relative risk 1.53), AFP (252 ng/ml, relative risk
1.44), and TNM stage (IIT or IV, relative risk 2.50), as
independent and significant risk factors (P=0.002, 0.043,
0.046,<0.001,0.001 and <0.001, respectively) for prognosis.

Comparison of clinical characteristics and survival berween
patients with and without hepatitis virus infection in those
patients with TNM stage I or I1. Characteristics of patients

with TNM stage I or H at the time of HCC diagnosis are
presented in Table HI. No significant differences were
observed in gender, habitual drinkers, BMI, TNM stage,
prothrombin time, or total bilirubin level. However, there
were significant differences in the median age (P<0.001),
Child-Pugh score (P=0.012), albumin level (P=0.009), AFP
(P<0.001) and follow-up group (P=0.010).

Table IV indicates the results of univariate and mult-
variate analyses of the prognosis factors for HCC using the
Cox proportional hazards model. Univariate analysis revealed
that 6 of 12 factors {male, Child-Pugh score 27, albumin
<3.7 g/dl, AFP 252 ng/ml. TNM stage 1T and HCC-nonBC)
significantly affected the survival rate in HCC patients.
Multivariate analysis identified HCC-nonBC (HCC-nonBC,
relative risk 0.55). gender (male, relative risk 1.58), Child-
Pugh score (27, relative risk 1.47), albumin (<3.8 g/dl,
relative risk 1.62) and TNM stage (stage II, relative risk
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Table I1. Univariate and multivariate analyses of prognostic factors for HCC in the 624 patients.

AKAHOSHI ¢f al: CLINICAL CHARACTERISTICS OF CRYPTOGENIC HEPATOCELLULAR CARCINOMA

Univariate analysis

Multivariate analysis

Relative risk (95% CI)

Variable P-value P-value Relative risk (35% CI)
Age (years ) =65 0.058 0.82 (0.67-1.01)

Gender Male 0.003¢ 1.46(1.14-1.88) 0.800 128 (0.97-1.68)
BMI 225 0.177 (.84 (0.65-1.08)

Alcohol consumption Excessive 0011+ 1.37 (1.08-1.75) 0.043# 1.32(1.01-1.72)
Follow-up Followed up <0001 0.63 (0.52-0.77 0.002¢ 0.71 (0.56-0.89)
Child-Pugh score =7 <0.001# 2.10 (1.70-2.59 0.134 1.30 (0.92-1.82)
Albumin (g/dl) <37 <0001 198 (1.62-2.43) 0.046" 1.37(1.01-1.85)
Prothrombin time (%) <80 0.002¢ 1.37(1.12-1.68) 0.959 0.99(0.78-1.27)
Total bilirubin (mg/dl) zl.1 <0.001% 1.67 (1.36-2.05) <0.001° 1.53(1.22-192)
AFP (ng/mb) =52 <0.001* 1.83(1.49-224) 0.001# 144 (1.16-1.79)
TNM stage 1M or IV <0.001* 302(245-372) <0.001« 250 (2.00-3.13)
Etiology of liver disecase  HCC-nonBC 0.139 0.77 (6.54-1.09)

CI. confidence interval.

Table HI. Comparison between HCC in TNM stage I or II patients with and without virus infection.

All patients HCC-nonBC HCC-virus P-value
Total 397 41 356
Median age, years 65 (13) 72 (13 65 (13) <0.001
Gender (%)

Male 288 (73) 27 (66) 261 (73

Female 109 2N 14 (34 95 (27 NS
BMI 223 (40 237 (52 223 39 NS
Alcohol consumption (%)

Not excessive 328 (83) 31 (76) 297 (83)

Excessive 69 (7 10 (24) 59 an NS
Follow-up (%)

Follow-up group 268  (68) 21 (51) 247 (60)

Non-follow-up group 129  (32) 20 (49) 09 (40) 0019
Child-Pugh score 6 (2) ] 4] 6 2) 0012
Hepatitis virus

HBsAg (+)/HCV Ab (-) 70 (18) 0 » 70 (20)

HBsAg (-)HCV Ab (+) 274 (69) 0 o 274 (7D

HBsAg (+)/HCV Ab (+) 12 3) 0 V) 12 {3)

HBsAg (-)HCV Ab (-) (10 40 {100y 0 0y -
TNM stage (%)

I 158 (40) i1 (15) 147 27

[§1 239 (60) 30 (40 2090 (39 NS
Laboratory data

Albumin (g/dl) 38 (0D 40 ©06) 38 (08) 0.009

Prothrombin time (%) 82 (22) 87 (20) 80 21 NS

Total bilirubin (mg/dl) 09 (0.6) 08 (04) 10 ©D NS

AFP (ng/ml) 32 (22) 9 (32) 36 (254 <0.001

Data are median (IQR) or frequency (%). NS, not significant.
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Table IV. Univariate and multivariate analyses of prognostic factors for HCC in patients with TNM stage I or I
Univariate analysis Multivariate analysis

Variable P-value Relative risk (95% CI) P-value Relative risk (95% CI)
Age (years) =65 0514 0.91 (0.69-1.20)
Gender Male 0.039¢ 1.40 (1.02-1.94) 0.008° 1.58 (1.13-2.21)
BMI 225 0.062 0.71 (0.50-102)
Alcohol consumption Excessive 0.083 1.36 (1.96-1.93)
Follow-up Followed up 0.270 0.85(0.64-1.13)
Child-Pugh score =7 <0.001# 204 (1.52-2.73) 0041 147 (1.02-2.11)
Albumin (g/dl} <38 <0.001* 2.04 (1.56-2.68) 0.007 1.62 (1.15-2.30)
Prothrombin time (%) <82 0.083 1.27(0.97-167)
Total bilirubin (mg/dl) 209 0.067 1.30 (0.98-1.72)
AFP (ng/ml) 232 <0.001* 1.64 (1.26-2.16) 0.065 1.31 (0.98-1.74)
TNM stage Hi 0.0042 1.52 (1.14-2.01) 0.004¢ 1.53 (1.14-2.04)
Etiology of liver disease ~ HCC-nonBC 0.020¢ 0.51(0.29-0.90) 0.048¢ 0.55 (0.30-0.99)

CI. confidence interval.

106
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Figure 1. The cumulative survival rate in HCC patients without hepatitis virus infection (HCC-nonBC, dashed-line) and in HCC patients infected with

hepatitis virus (HCC-virus, thin line) according to the TNM staging system.

1.53), as independent and significant risk factors (P=0.048,
0.008,0.041, 0.007 and 0.004, respectively) for prognosis.

Patient survival. Overall, the median survival of all 624
patients was 1.84 years. No significant difference was detected
in the survival rate between patients with and without hepatitis
virus infection (Fig. 1a). When patients were classified
according to the TNM stage, patients in the HCC-nonBC
group with TNM stage I or I had a higher cumulative
survival rate than those in the HCC-virus group (Fig. 1b:
P=0.017). Patients who had TNM stage IIl or IV and HCC-
nonBC and HCC-virus patients did not show significant
differences in survival rates (Fig. 1c).

Discussion

The age-adjusted mortality rate for HCC has increased over
the past few decades in Japan (27). However, the majority of
patients are still diagnosed at an advanced stage and so have
a short survival time after diagnosis. Patients with chronic
HBYV and/or HCV infection complicated by cirrhosis should
be monitored with ultrasonography, CT or MRI of the liver
to detect tumors at an early stage. In 58% of our patients, the
tumors were detected on follow-up. Patients in the foliow-up
group had smaller tumors at the time of diagnosis and were
more likely to be eligible for treatment. In addition, there was
a significant improvement in survival rates among the
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follow-up group (24-26,28-32). We recognized that the 2
groups of patients could not be evaluated in a prospective
study, and improved survival in the follow-up group patients
may be owing to the effect of lead-time bias. Nevertheless,
our data corroborate those of previous studies indicating that
follow-up may have increased rates of early detection and
eligibility for curative treatment, which may in turn translate
to improved survival,

In the TNM stages 1 and II, patients with HCC-nonBC
had a better prognosis than those with HCC-virus. This
difference may be explained as follows. HCC secondary 1o
liver cirrhosis is less frequent in patients with HCC-nonBC
than in those with HCC~virus (12). Patients with HCC-nonBC
are less likely to progress to liver cirrhosis (33). However, in
the TNM stage TII and TV. the patients with HCC-nonBC had
a similar prognosis to those with HCC-virus. The percentages
of advanced stage HCC and non-follow-up patients were
significantly higher in the HCC-nonBC group than in the
HCC-virus group. Taken together, these results indicate that
the prognosis of patients with HCC-nonBC is linked to the
follow-up studies for detecting HCC.

A large proportion of people infected with HCV, HBV or
both have latent cancer. Therefore, it is essential that HCC is
detected at an carly stage in individuals who harbor chronic
HCV or HBV infections. In this study, more than 80% of
patients had HCC associated with HBV and/or HCV;
therefore, the target population for the surveillance of HCC
must be easily identifiable. However, the incidence of hepatitis
virus associated with HCC will decrease in Japan (15,34.35)
because of the following reasons. In Japan, the population of
individuals infected with chronic HCV is rapidly aging
(36,37), and chronic HBV infection has been preventable
since the licensing of the hepatitis B vaccine in 1982. In fact,
primary tumors in 12% of our patients with HCC were
negative for both HBsAg and HCV Ab. Of these, non-
alcoholic fatty liver disease (NAFLD) may be a cause of HCC.
Bugianesi er al suggested that liver disease was caused by
NAFLD in 23/641 (4%) patients with HCC (38). However, it
will be difficult to select patients for the screening of HCC,
who are negative for both HBsAg and HCV Ab.

HCC surveillance for patients eligible for imaging tests is
usually performed at 6-month intervais. Additionally, a
combined imaging test and a serological test such as AFP or
des-y carboxy prothrombin is a sensitive method to detect
HCC (29,39). The target population for the surveillance of
HCC may not be easily identified in Japan. It has been
reported previously that more than 60% of patients in the
follow-up group had HCCs measuring less than 3 cm in
diameter (26). Tt is possible that 12-month intervals for the
imaging test were reasonable to ensure the detection of
treatable tumors in patients with HCC,

In summary, the poorer prognosis of patients with HCC-
nonBC was attributable to its late detection in an advanced
condition, owing to the lack of a surveillance system for carly
detection of HCC. However, among early-stage patients, those
with HCC-nonBC showed a significantly better prognosis
than those with HCC-virus. To conclude, we suggest that the
entire population of Japan should be tested using imaging
techniques at least every 12 months along with an abdominal
examination.

AKAHOSHI 7 al: CLINICAL CHARACTERISTICS OF CRYPTOGENIC HEPATOCELLULAR CARCINOMA
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