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g W BTRERhEE TORRA

CRBIFFE YA VA (HCV) IZ& 5 &G

Hoh i T EBAZATE EEELGOMER 5% fmsles

I E F EFEFHEEHE ERERS
IS E A EVBREERER A VATH

1. B L ®I

A NWAERFROBRIANVADLIDOTH S
CHRIFF4 7 A VA (HCV) &, 19894 RED
Houghton & (2 & ) HCV BIZFO—&HH 7 10—
=7V ENLHBRHF LW A VATH S,
1990EARE, BRICHFRPF TEOUERDORE
CEFAEHEHEI NI EICLY, EFEIRE
BB B IFRT 4 )V ARERLHEEDIL AT
b, B4 CRFFRY A IV ABGEDORIH
B T o TE 72, 19924 LLET, b b,
CHEIFZ Y A NV A EEHUEZE (HCV HfkigT)
DEMAMEDOA ) —= v 7 LTER - &
A S gD 5 LENCIE, HRPOSHImERFED
FLERFCEFAYANVATHoI %
WHO (World Health Organization) 13#&? L C
W5, F7-, HCV ¥ v U 7RI FEHT3.0%,
#HHEFOHCV ¥ v ) 7HIZLIMEADPLLLTE
ANTH5BEHETL TS,

AETIE, LIEEICBTLCEFLYA NV
AN & B EKGLIRIT (prevalence) # R & & HIC,
B SEER (incidence) % EE KRS (BTFEYE)
B I UKFBEGT THEAZRTY.

2. CEIFRAI1IZ (HCV) (coW\WT
7 AW AR, BORKREI X 2{EEMEHT

F L MBE =N L CRERET A2MEFRICKEZ
STED. BOKG L AEEREFROBRE Y
ANRIZIE, ABFRERY A VA (HAV @ ¥o
WA VAN T AV ZAERNA T A )V
R) LERIFEYANVA (HEV @ ARy A )1
ABART A IVZABRNATANVR) 2561,
B Lok FOEFEPIERBR IS, ZhIIFEY
SNTEREK - BWEZENT 5T LI2L o> TR
B d5. —F, MEFEOHERT A VA,
BEIFRTA WA (HBV : ~"SFF I ALV AF
FIWIANISEFT AL VAEDNA A IVA), C
RIFF£7 4 VA (HCV : 75 T4 VAR
IRV A NWVAERNA 7 A VA), DEIFFEY A
WA (HDV : 754 b7 A VAR HH D,
B Lo NOMEFRCHE 2 MBAINE L - 72
BEICBRE I NG, N6 MBERPEEe
POMBICALZ LWL > TRENEI S, D
BIF%7 4 WA (HDV) & HBV AL/ —
ANVRAE LTHIET AR TA VA (RES
7 A VR defective virus) T&H ) HDV BT
BT, HRTEHTH 5.

- CEF£Y 4 VA (HCV) i1, HEE55~
5Tnm DR % LZRNAB YA VATH 3.
TANVARFIEZEFEZLTEY, 71V A
DEEZF RNA) EZh%2BATVEXZ L
AATYF (ATHTF), £LT, InEH)

Prevalence of hepatitis C virus infection and incidence of vertical and horizontal hepatitis C virus infection in Japan
Junko TANAKA, Department of Epidemiology, Infectious Disease Control and Prevention, Graduate School of

Biomedical Sciences, Hiroshima University

Tomiko KOYAMA, Division of Medical Technology, Iwateken Yobouigakukyoukai Inc. (Iwate Association of Preventive

Medicine)

Hideki A1ZAKI, Department of Virology II, National Institute of Infectious Diseases (NIID)
BURIGERSE - HAPHFF T734-8551 EBMRREI-2-3 LEARFRFREEREFRATER
Tel : 082-257-5161 Fax : 082-257-5164 E-mail : jun—tanaka@hiroshima-u.ac.jp
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g (o Ra—7) PoEYIL>TNWED,

CEIFR A NADOHAR, T74bb HCVH
k& ik, HCV @ a 7R FICHT 2454 (HCV
a7HMAE), Ty RuU—- 7T 5% (B
NS-15t4%), HCV 2SHflan s THEE$ 5812 T
VELENB Y 80 (GEEEY V3 7) IR
+aHE (NS Hufk : C100-39L4k, C-33c Hitk,
NS5HE 2 &) DT RTEELHRME 2> Tw
5.

HCV Hifkre #1121, HCV IR LT
WBH & 7 A IV ADST TITHER S h - B
BIEMBEL TWS, 19920 BIMED A 7
J—Z U IREICH W S NTW 2 HCOV Hikl
E% (B, HCVPHA &, Xid HCVPA &)
TiE, TOFEICXVBEEHEINIEE,
ZD#70% 7S HCV RNA B (CEFXRY 4V
AFEERGeE CHCV XY U T) THDHI LW
BFEIAT o 7 EBENRAZICL VAL 2R T
W5 (28,20085E5 AR L ) HRILE £ > & —
TIZ HCV HifA Bl i3 CLEA R L ViTh it T
Wh).

3. HECLIHETOHEBEZOREA

ANOEEEED B2 B FEIC L 5T
DEBFE1IE, FTLEFOILCHFRTA
WA (HCV) DOFHEEREICERT2ETOE
AizowT, ANOBEEEHKEIER L B AENR

(ADT0BAN)

BEFRE A VA Vol.40 No.1 2012.°3

S L AAERE s RICRE L 0RE2
ZRT.

9, BUFEY (IS XUCHAEED
EMmay, ANOBPEEHET 2009%F) X 5%
T, B, BREBICRWT, B3k Mt H
B L, SBTEHIL32,725A (26.0/ NI105 AX)
& HI4E20084E (33,665\, 26.7/ AI10H5 AX))
EHARPRBTIUIME L7z 0MKRE LT3 H
AxBzTWwS (F1).

R X BIBTTIE, 19504E 48405 A & 19704F
KREFTEFTIIAOWFAD D I0ANFIER GET
EHIZ1IFALUT) Thotas, Nk
20024E 12 ¥ — 2 (A0 AR27.5) #RL7-
%, @i oTns, B, o
FRICIARTCOH2EERTEE G
35.3, &H17.2/ KO0 AR THY, 2002
FELDBITETOBPEAFRD SNEH, &
HTIXREICES FTHELREIT WA,

E2ix, ANOWOAADY OFFMEEICL S
FCDOHR L ZOREPICAHINREAE L/
LDTH5.

1975 LR, FrHifesEIc L 2eTfudssmL
TW5 7%, HBV OFHEBREIGER T2 LE 2
SN BLETEDEEIEANLDITG AR 5EHBRO—E
EERLERIZVEIHEBL TS, T4b
B, 1970420 & 20004 (2 20 CTRFRERE AT AL
L BRTCDOEIMIFEAFHBEICLEZDTH-

1950 ~ 2009
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ToER&DHE 1 20115 b
EESEHEXEERSGHERS : AOEESHE §
PERERAR -

3 (ACITOB AR}

ZERRERECHRESE |

B HESHEBE [ %B%C

][] HBsHREE HCVIR{E

1977-2005

1980 1985

199

1995 2000 2005

E%54E RAEFRRRSIRMEBEE

TR I ABRRR - RINSAC FRABRUBREARECET 3R M
B2 mERACAFEAC L ABCHROBENHER

Iz kdbhh s, 19924 LI, HCV EREDZ
WA E BB EH20 L HIZFDH) HLOH
90% %% HCV O ICERT 200 TH -
72 LR TENS. —7F, 200046 LARE, JEB
JECEBICHMRT 2 MR IC L BB CTEIE D
EIMEMICH B Z EHBELrERY, TORRE
X&) 2 W» T NASH (Non-alcoholic steatohep—
atitis) & DEEEIRBEIN TS, LiL,
ODHREOFHBEIEAICLILETEOH 7 S
HCV OFHEBRECERTL0THY, i
WELAEE TS ETH, HCV FkEd® (HCV
Fx ) 7) ORBEOHIER HCV BRETFRHAH
NEELEZEZIOLND.

4. HCV %+ U T7ZEDIE (Prevalence)

41, —RERICB IS HCV ¥ v Y 7E
HCV #HEgE (HCVF ¥ 7T) OBED
EBEZ KA D7D, 2000FELBIZELNIK
HEEMH, T obbAREEMEERLHERS
ZHEEND L —HERICBIT 5 EREHRIC
H72HCV F v ) 7HE (prevalence) % &EH LR
K

30

AAFRFMtE > 5 — OBRIMEDR 2 1) —
LY 7RRAER, WA NEOZEEREDL-D
fTbnbsdb0ThHY, EE—FEOEE [F—
DREXHACTREZ#RLHAEI ATV A,
F72, 200205 5 r FEETERBIIB I
HiE - HEMMRZIE, BEARBEOEREKRZIC
HARAENET, BDHFEICE VLAV
At (CRPFA YA VAKRE, BEJFLEYA
VARRE) BfTbNizbnTHy, 2EFKE—O
REFE > THESN/DDTH 5.
WYL, BHEPIHRYAVACEELTY
5o TV A HAR, BRIPKRE O
RELRLOBRVEEZEZLNLIENL, 2O
2O0EMAPSELN/ZHCV ¥ v 7RI,
BFHOTICWBBEEDEEERL TS,

¥ 7=, WEMEMEEIZZDK85%H405% %k
WMOERTHY, T/, HERTZTDHNEEI
WELD EOERETHL I L0, 0BERED
FERBIZBITZHCV F v 1) 7RIZDOVWTIEY
EftMEEFAOER %, 0BRULEOEREICE
175 HCV v ) TRIZHBERZZZEERAD
2g X0 1RVAS



T bbb, 200145 H2006EDEMME D )
H [ EA I (3,748 42 A D &R HH L,
20~39%% (20054E B L D ERHME) O HCV I
B HEICT0% % U/2fEe HCV £+ ) 7K
L7 T BAEFEE [FEY A VAR
DOIEERZZHHE] 6,204,968 NDOFAE X AT
40~T4ED HCV ¥+ V) TEREZEH L2 (M3)7.

4 FE 8 #ig B, 5% A OFEHREHEF HCV
F ) TEEZE3IIRT. HCV ¥ v 1 7RI,

BRIRE 74 WA Vol. 40 No.1l 2012.3

SHIH L DILEFERHBIIBTEWEEZRL,
20BARUT OEER TIE0.2% U TOmD T
WEEZRTEAIEO TS, T/, R
WAERHEEZ ONL0ERU EOEERERD
HCV X ¥ U 7RI, BELHEOH#IE, +4b
HALRER W (1.9%), 8 (2.1%), 7 E (1.7%),
TUE (2.0%) OB TIE, dbi#EE (1.1%) %
FAbHig (0.9%) LHBELTEWEEZRLT
WHZ Db,

Based on data:
-@-TBEFRVIVABE  N=6204,968
gﬁl@ﬁmg : N=3,748 422
28 k iy PR
20 s =ik S LEERE
)
3 1s5-
S .
£ Mf M,/
&
0.5 4
.0 lll.l..ﬁ‘ﬂl(ll‘fﬁl' ll‘l‘““_l‘:!lﬁerrll(l-l.;{;l T T IIl’I‘l‘:‘l‘lllll]
. ITIFATFIITIIIL FARTREITIIINEE FEAIERITIIIIIEE FEIRIRifiiiIIE:
ro. % hE = Fu
§ 1.5
¥
£ 10
£
Q.5
0.0 ".14:-:.:!'.‘ Trrrrri .{gl.‘llllllllll-ﬁ!?lai|ll Dlvll’l’i‘g|||lllll
IIIISTITITFINY TIAENIZITIRERE TEIIERIIIRIEE fazjanininin
Age at 2005 (years)
E3 HISBIEREHRINIAZ HCV ¥ v U TE
F1  HEENCHIIFEETO HCV KRR
BEFEFHEERE
HCV itk -
ngsﬁz ﬂ%i& ﬁ%ﬁﬁ(%) /J Di‘
1978 2,429 4 (0.16)
1979 4,180 4 (0.10) HCV BB
1980 3,538 6 0.17) |+ 94/%6.996 (0..09)
1981 2,512 3 (0.12) ’ )
1982 1,591 1 (0.06) .
1983 1,088 0 (0.00) | HCVRNAE#H
1984 5,991 4 (0.07) Not Done
1985 5,667 2 (0.04)
1986 6,775 2 (0.03) HCV HilErp %
1987 6,505 6 (0.09) 26/32,049(0.08)
1988 6,310 10 (0.16)
1989 6,436 5 (0.08) | HCVRNA B#%K
1990 6,023 3 (0.06) 7/32.049(0.02)
&F 59,045 50  (0.08)

31



4-2. RBIZBUBHCY v JTE

BFEFHEFFEITE D T LDNERA
EEOFAEREYE1ICRT. HCV kB HE
KX, WITNOHEEIIBWTH0.1%H 5\
0. 1% LT OBD TIERVWEXZRLTWAZ &
Hhhb, 72720, GERZSORED,G AT
HCV ¥ x ) 7R HEFREBICAL L, BF
BERLETUREORIIH LI LN, BF
BEORERENFOETEEN RIS TIEES
EiZwzzw, LaLl, 08U ToOFEREBICE
175 HCV ¥+ ) TERIGEIETRLAZL I 0L
EWThoific BT dEna s, o
HIFIZ BT B BED HCV ¥+ U 7E D FEERIC
BWETHZ - EPHEEIND.

% B, HBV £ & ZuBh ik 331319864 L1k
WCHE LT RTORERSRICEERE CER
ENTWBDS, HCV HiEGEHESER /HCV * v )
T7ERICE L CI1986F Z FEIC L -FIRD 200D
HEIcHBAE L RoLAMOZIIRD L Tw»
72\,

5. HCV Bt 1) X7 (Incidence)

YLD i AT Y % 7R T prevalence |2 DWW T,
HWIRF D B VIZEEPIO HCV ¥ v ) TEH 5

Wid HCV LB RS ZOBMEL R L 72,
Wz, BEGD ) A7 %7K incidence IZDWT,
INETOWEMREERLY D L1I1T, KPR
ERTFREREDOEE HITTORT.
5-1. KERBEIZONWT

KPR & 2 HCV FHFE I DV CHIA
EREXIToBBEER21IRT.
HiEFLEMZNRE LAFAETE, EBEFR
+FIME L > 7 — 12 BT 519944 6 B 5 52004
f£4 0 F ot Ea18,269 N (RHk M A K
1,409,465%) #%tH e LCHiMm X @=L,
Bl RO EEICOVWTEN T2 2
A, BIEWICESEB Mm% L 72218,797 A
(861,842 N4F) D) b F 7z HCV Y h hER
SNZ-DIFIHTH Y, ANFHEIC L BBITT
HCV FBEEFRITIOTAEDS2D1.86 A (95%
CI:1.06~3.00A /I0FANSE) E7RENT. T
B, FEFOREL1992E0 5 3EMOBE
B TAT o 7o (1.8/1005 A4E, 95% C1:0.4~
5.2AN /105 A4E) LI EE ULETH- 72", —
7, WO HCV FEFEAFII2.77TA /10F A
£ (95% CI © 1.38~4.95\ /105 N4E) &, #
HEMLEBEEIRO LN Lo 2D, B
(1.08A /105 A4 (0.35~2.51 A\ /1005 A4F))

2 HCVBEOFBEFEAEZE  1988~2004

SRE Hr R BENE FHBEGE  95% CI
Incidence Rate
eitmE [K8]
1992~1995 114,266 168,479 1.8/105 N4
0.4~5.2
1994~2004 218,797 861,842 1.9/1005 A
1.1~3.0
e#timE [KBx]
1992~1997 448,020 1,095,668 5.4/1075 N5
“HkEE 4.1~7.0
ecrmEzwEE L8]
1992~1995 3,079 5,786 0/1075 N4
0~0.6
OBEEE - EAGHERATE [BR]
1988~1992 678 2,712 0/105 N
0~1.3
@i E s L8]
1999~2003 2,744 4,893 3.3/1000 A4
1.7~4.9
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LHEBELTBEWEZRL T £RBIOKE
Tix, o020 3.21A 1 0.87~8.22A
/1075 A4E), S0REfX (6.02A : 1.64~15.42A
/109 N4E) OFBPREEEIS OB E HE L
TRRPEWERBDYD - 7275, ZOEHEIZDOWT
BARETHE. T2, KEROMMBEERAL IS
& L 721990 R0 FAE T, HCV Bk
8D 35,4 A /105 A2 (4.1~7.0 A /1005 N4E)
ThY, HEEEDT0% % HCV X v ) 7T L#
BELTH, EEDREME BT S LRREL,
HiIgIZ L ) THRBREROSEICHEND LT HE
BORBEENDS.

—F5, 19904E1t 0 [FREEA L AT b L7 sE B e

THEZZRECEESR - EABUBRIATES
Blazxs e LmERFOREN 5L, FR
FEEIRVZEIRTHR,

Wz, BRMAYILE % SE ST 5 MEENT &
EEWNHE LSRN X AE T
TlE, 37AULOBENFTETDH 722,114
AD 35 HCV ¥ v ) 7 OHBAREH L1661 H

EERE T AIWA Vol.40 No.1 2012.3

h, Ihx AFFRICLVHERTHE, HOVE
B I31,000AFEH 72 93.3N (95% CI -
1.7~4.9A /1,000A4E) L7xote.

FRIGRL2 &R, BEODISEO—kE
Mz BW T HCV BRBEOFHREEITL(HT
HHZLERLTWE—F, MBENL IR
DT REEYH 2 EFMFIC BT 2 FHEERG,
HffmEER L LB L TIERESVEL RS
ZEND, FlEHE HCV R IENERIEE
THbHILIPRBEINTNS
5-2. EERZE, SBFBELCOVT

HAENC BT B HCV OBFREGAEH A 12
Lo THDTHRE SN-BEATIE, HCV O
FRETFH X EBAREE L, HECBVTH
BECTHLPPRETREETH 7. )

W KB EBIBICBITS3M0F - B
- ANRROBIIC LY, EERERER,T14A
ERRIATo 72 HOV B F RGBT B Hil &
AEY OfEERT ([®4). 1990~1993%F D
BRI, BHFRUELOBINESNIUA

HCVEERLEXERE prospectzve study

 163(0.985%)

Blood .§ampling

- atdelivery YQS 133

HCV RNA

1995, Biomed & Pharmacother

jﬁﬁnﬁk“

R e L

> clmzcs, 'w: itals
L in Hiroshia and hiime
Dec. 1990 j 1993.

B4 HCV EEEFREHRE
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DO HCV v ) THRERPLOGAETINA8IENH B,
6 yr BB TREFPERINITZOEZ2H
(2.3%) THo7:. 200 0BFHEOBEROD
HCV RNA £ 131.0%x 10" Eq /mI(bDNA), 2.3X
10" Eq /ml(bDNA) & & <, genotype i3 fFF3t
WCFNFNZa, 1bTHY, Bid2dr A, 127
J B35 C HCV RNA D5 H S IURFDFEFL S L
T3,

—7, HCV B FRGEEOEREICE T 5o
FAERED OHE SNEE, FEBBRTSR
HIROEERRTFOMEL LTI Y 2~10% LiE
BRENWED  F BREFHERESNLIBOR
AT RO L2323, FAE
R ROBIERE, HEREORED HCV RNA €7
EHEBEE L TWA I EWRBEINTNS, FE4
B BT 2 FAERED 513, BEHAHIV-HCV
BEHERLEOBEEO HCV BB FBRERETF W &
LN E o TWAHS, HCV HERL D%
EDOFFRERIIEN ENS, HLPETIIA
HIHEBIIC X 5 HCV OB FREFHIEE LT
Wz,

6. BREERICLIDCREBMEFTROEBERRT
(CDWT (18i%)

HASETIX19994E 4 A IZHEAT & /2 Y
2k, BEOYANAEFEETDN L 2EM
W EBEFRT BT S Z EPUEIC L 572,
C BIAMIT£IL, SERBMECSTEINTEDY,
B S E D 7R ETEAT I B SR G FE R 7R AT
ZBWTIThbITWa,

19994F 4 A 45200946128 £ CIZBUFH &
7- CRlEMEFRI23BlIc oY FL b0
2T S, 1999, S CRIFRLZH
ENBE S NEROBELRIE, 199941365
5, 20004E119%E %1, 20014E654E B & 20014F F T
FRAER S RO SN7hS, TNLIE20094E F
THEBBI0~TVEFN TIETEIHEITVCEL TS
D, BEINHBEIED bR TWARV, ERbE
AN AT HREBO 5T, 30AEERUS0
RBED2DOODE— I DPBOONEDS, 14581
T OB FE 72X EOSEHE RS IED
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Introduction

Abstract

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

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

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

among persons 30 to 50 years of age,® and the incidence of HCV-
associated HCC is expected to rise. As a country with more expe-
rience with HCV-associated HCC, Japan’s long-terin experience

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

In Japan, screening the blood supply for HCV, which com-
menced in November 1989 and began using second-generation
enzyme immunoassays in February 1992, decreased the risk of
post-transfusion hepatitis from more than 50% in the 1960s to
virtually zero presently.® The age of Japanese patients diagnosed
with HCC has been steadily increasing. Up to 1999, the majority
of HCC mortalities occurred in patients under 69 years of age, but
in 2000 more than half of HCC patients were over the age of 70.!
This aging trend is also observed in HCV patients undergoing
interferon-based therapy in Japan.* In contrast, HCV infection in
the United States and other western countries is most prevalent
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can be helpful in planning strategies to contain HCV infection and
to cope with its long-term sequelae worldwide.

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

Materials and methods

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

There were 323 patients who fulfilled the following inclusion
criteria out of 1019 HCC patients: (i) detectable HCV-RNA for
at least six months, (ii) no evidence of hepatitis B virus infection;
(iii) other possible causes of chronic liver disease were ruled out
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(no history of hepatotoxic drug use, and negative tests for autoim-
mune hepatitis, primary biliary cirrhosis, hemochromatosis, and
Wilson’s disease); (iv) a follow-up period of greater than three
years before HCC diagnosis; (v) no interferon therapy within the
last 12 months; and (vi) serum alanine aminotransferase (ALT)
measurements taken more than twice yearly. The patients were
classified into four groups according to age at the time of HCC
diagnosis: group A (= 60 years, n=7306), group B (61-70 years,
n=115), group C (71-80 years, n=143), and group D (>80
years, n = 29).

Of the 5721 patients who have not developed HCC, 3275
patients fulfilled the same inchision criteria. To reduce the con-
founding effects of covariates, we used propensity scores to match
HCC patients with unique control patients based on age, sex,
Child-Pugh classification at the start of follow-up, and follow-up
duration. We were able to match 323 patients with HCC to 323
patients without HCC. The patients were classified into four
groups according to age at the end of follow-up: group A’ (= 60
years, n=30), group B’ (61-70 years, n = 114), group C* (71-80
years, # = 136), and group 1)’ (> 80 years, n =43).

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

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

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

Laboratory test for liver disease and virologic
markers. Platelet counts, prothrombin time, and serum levels
of ALT, albumin, total bilirubin, alpha-fetoprotein (AFP), lens
culinaris agglutinin—reactive fraction of AFP (AFP-L3%), and
des-v-carboxy prothrombin (DCP) were determined at the start of
follow-up. ALT is expressed as an average integration value.®
Serum AFP concentration was determined with a commercially
available kit. AFP-1.3 was measured by lectip-affinity electro-
phoresis and antibody-affinity blotting with the AFP Differentia-
tion Kit L. (Wako Pure Chemical Industries, Ltd, Osaka, Japan).?
DCP was quantified with the Picolumi PIVKA-II kit (Eisai
Co., Ltd, Tokyo, Japan).!* HCV genotype was determined by PCR
using genotype-specific primers, and HCV-RNA was quantified
(before November 2007; COBAS Amplicor HCV monitor test and
after December 2007; COBAS AmpliPrep/COBAS TagMan HCV
test, Roche Diagnostics K.K., Tokyo, Japan).

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

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

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

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

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

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

Results

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

Elderly HCV-associated HCC patients

Group A {n=36) Group B(n=115) Group C(n=143) Group D (n=29) P
Sex (female/male) 5/31 43772 63/80 15/14 0.0016
Age at the start of follow-up' {years] 49 (36-57) B9 (4768} 56 (52-75) 74 (64~-80) <0.0001
Duration of observation period until HCC 6.4 (3.1~16.7) 6.9 (3.0~15.8) 8.0 (3.0-17.7) 9.3 (3.0-15.7) 0.0003
diagnosis' (years)
Alcohol consumption (= 50 g per day/<50 g per day}  9/27 24191 26/117 2/27 0.0873
History of blood transfusion (present/absent) 8/30 26/89 36/108 2/27 0.8247
Diabetes mellitus {present/absent) 24/12 40/75 51/92 524 0.0008
Prior interferon therapy (SVR/mhon-SVR/absent) 3/17/18 12/32/71 0/15/128 0/1/28 <0.0001

"Expressed as median (range).

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

Table 2 Profile of control patients with HCV infection at the start of follow-up

Group A (n=230)

Group B {n=114) Group C' (n=136) Group D' (n=43) P

Sex (female/male) 7123

Age at the start of follow-up' (years) 48 (40-56)

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

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

History of blood transfusion {present/absent) 5/256

Diabetes mellitus (present/absent) 7/23

Prior interferon therapy (SVR/non-SVR/absent) 4/16/11

48/66 56/80 20/23 0.1178
58 (48-67) 66 (64-75) 74 (65-82) <0.0001
7.8 (3.0-18.7) 8.5 (3.0-17.7) 8.6 3.6-19.1) 0.0064
27/87 20/116 3/40 0.0630
29/86 40/96 2/41 0.1939
38/76 47/89 12/31 0.0758
8/34/72 3/20/113 0/1/42 <0.0001

TExpressed as median (range).

Group A', age = 60 years at the end of follow-up; Group B', 61-70 years; Group C', 71-80 years; Group D’, > 80 years.

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

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

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

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

Clinicat features at the time of HCC diagnosis.
Platelet counts at the time of HCC diagnosis in groups A, B, C, and
group D were 72 x 10%mm?® (40-192), 84 x 10%mm’ (28-256),
99 x 10%mm® (31-355), and 119 x 10¥mm® (58-232), respec-
tively. There is a statistically significant trend toward higher plate-
let counts as the age at HCC diagnosis increases (P < 0.0001). In
contrast, platelet counts at the end of follow-up in groups A’, B,
C’, and D’ were 194 x 10%/mm® (44-543), 172 x 10°%/mm? (40~
484), 177 x 10%mm?® (21-415), and 193 x 10%mm® (52-429),
respectively. There is no significant difference between the four
groups of control patients (P =0.4772). The annual rate of decline
in platelet count, calculated as [platelet count at the stait of the
study period—platelet count at the time of HCC diagnosis)/
duration of the observation period until the diagnosis of HCC,
decreased significantly as the age at HCC diagnosis increased, and
the annual rate of decline in platelet count, calculated as [platelet
count at the start of study period—yplatelet count at the end of
follow-up}/duration of observation period until the end of
follow-up in control patients, did not increase significantly as the
age at the end of follow-up increased (Fig. 1, P =0.0247 and
0.1571, respectively). The annual rate of platelet count decline was
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Table 3 Baseline laboratory data of HCV-infected HCC patients

T Kumada et al.

Group A (n=236) Group B {(n=115) Group C (n=143) Group D (n=29) P
Platelet count? (¢ 10%/mm?) 104 (34-249) 114 (29-253) 125 (44~307) 124 (70-201) 0.0032
Prothrombin time’ (%) 87 (562-129) 88 (24-119) 85 {22-128) 86 (45-129) 0.6062
Total bilirubin® (mg/dL) 0.8 (0.3-1.8} 0.7 0.2-4.7) 0.7 (0.3-6.7) 0.6 0.2-1.3) 0.4583
ALTT (U 125 (24-361) 76 (18-387) 64 (8-154) 44 (17-221) < 0.0001
Child-Pugh classification'” (A or B/C) 33/3 103/12 130113 24/5 05512
HCV genotype® (1/2) 26/6 66/24 75/29 15/6 0.4083
HCV viral concentration® {log copies/ml) 5.7 (2.7-8.0) 5.0 (2.0-8.0) 5.4 (2.0-6.9) 5.5 (3.0-7.0) 0.4952
AFPT (hg/mL) 13.6 (1.8-163.4) 8.4 (1.9-583.4) 7.2 {1.0-372.3) 4.8 (1.2-141.5) 0.0043
AFP-L3' (%) 0 {0-56.3) 0 (0-43.6) 0 (0-15.2) 0 (0-7.0) 1.0000
DCP? {mAU/mL} 19 (10-154) 19 (10-367) 17 {10-745) 15 (10-182) 0.0968
Cirrhosis (present/absent) 31/5 95/20 112/31 21/8 0.0903

"Expressed as median (range).
'Data were unavailable for 76 patients.

AFP, alpha-fetoprotein; AFP-L3, fens culinaris agglutinin—reactive fraction of AFP; ALT, alanine aminotransferase; DCP, des-y-carboxy prothrombin;
Group A, diagnosis of HCC at age = 60 years; Group B, 81-70 years; Group C, 71-80 years; Group D, > 80 years; HCC, hepatocellular carcinoma; HCV,

hepatitis C virus.

Table 4 Baseline laboratory data of control patients with HCV infection

Group A" {n=30)

Group B’ (n=114)

Group C’ {n=136)

Group D' (n=43) P

Platelet count’ (x 10*/mm?)
Prothrombin time' (%)

Total bilirubin® (mg/dL)

ALT* (1U/L)

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

HCV viral concentration’ (log copies/mL)
AFP' (ng/mL)

AFP-L3" (%)

DCP' {mAU/mL)

Cirrhosis (present/absent)

204 (568-375)
100 (52-138)
05 (0.2-1.2)
53 {(12-131)
30/0

156/10
5.9(2.7-6.6)
4.3 (0.8-156.3)
0 (0-26.9)
22 (10-122)
5/26

180 (40-540)
96 (38-163)
0.4 (0.2-5.3)
46 (6-490)
103/11

60/23

5.7 (2.7-7.3)
3.1 {0.8-170.3)
0(0-34.2)

19 (10-487)
35/79

187 (51-484) 196 (52-418) 0.4301
96 (48-144) 95 (47-145) 0.3435
0.4 (0.2-5.3) 0.3 (0.2-1.5) 0.6298
35 (8-484) 22 (2-199) <0.0001
128/8 40/3 0.1088
86/25 12/5 0.0869
5.8 (2.0~7.0) 5.1 (3.0-6.6) 0.1130
3.1(0.8-219.2) 2.0 (0.8-29.2) 0.0261
0 (0-41.4) 0 (0-5.2) 1.0000
19 (10-603) 16 (10-30) 0.2549
48/88 11/32 0.1201

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

AFP, alphafetoprotein; AFP-L3, lens culinaris agglutinin-reactive fraction of AFP; ALT, alanine aminotransferase; DCP, des-y-carboxy prothrombin;
Group A, age = 60 vears at the end of follow-up; Group B’, 61-70 years; Group C’, 71-80 years; Group D’, > 80 years; HCV, hepatitis C virus.

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

All patients (n = 648)
hazard ratio (35% Cl)

= 60 years {n=428)
hazard ratio {95% Cl)

= 65 years (n=255)
hazard ratio (95% Cl)

= 70 years (n=92)
hazard ratio {(96% Cl)

Age lyears) = 60
> 60, = 70
>70
Cirrhosis Absent
Present
Average integration = 20
value of ALT (IU/L) > 20, = 40
> 40, = 60
> 60, = 80
>80
Platelet count = 150
{3 10%/mm?) <150
AFP* (ng/mL) =10
> 10, = 20
> 20

1

1.600 (1.240-2.064)

2.738 (1.868-4.036)
1

2.166 (1.675-2.978)
1

4.239 (1.336-13.800)

5518 {1.725-17.648)

7.182 (2.230-23.130)
10.211 (3.175-33.031)
1

1.644 (1.237-2.186)
1

1.406 (1.002-1.971)

1.609 (1.214-2.132)

1

2,269 (1.554-3.311)
1

4.885 (1.179-20.249)

5.661 (1.619-23.397)

9.362 (2.268-38.641)
12.249 (2.494-50.884)
1

1.728 (1.240-2.408)

1

2.734 (1.724-4.336)
1

5.243 (1.2563-22.020)

6.739 {1.610-28.250)
12.265 (2.867-66.471)
13.087 (2.962-57.815)

1
2.962 (1.200-7.310)
1
12.162 (1.549-95.496)
5.797 (0.864-54.080)
11183 (1.400-89.317)
11.052 (0.964-126,871)

AFP alphafetoprotein; ALT, alanine aminotransferase; Cl, confidence interval: HCC, hepatoceliular carcinoma.
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Rate of decline in platelet
count (x10%/mm?/year)

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

controls.

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

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

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

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

Discussion

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

In our study, elderly HCC patients have high platelet counts
and low ALT values. In addition, multivariate analysis using
propensity-matched control patients revealed that the presence of
cirrhosis and high ALT levels (> 20 IU/L) are significantly associ-
ated with the development of HCC. However, platelet count is
not significantly associated with hepatocarcinogenesis in eldetly
HCV carders (=65 years). Physicians should be aware that
patients aged 65 years or older could develop HCC regardless of
their platelet count.
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Average integration
value of ALT* (IU/L)
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Figure 2 Average integration values of alanine aminotransferase (ALT) prior to HCC diagnosis in HCC patients and prior to the end of follow-up in
control patients. Patients who were older at the time of HCC diagnosis had lower average integration values of ALT in the period prior to HCC
diagnosis. In control patients, the average integration values of ALT in the period prior to the end of follow-up were lower in the groups that were older
at the end of follow-up (P <0.0001 and < 0.0001, respectively, Jonckheere-Terpstra Test). Average integration values of ALT in groups A/, B’, C’, and
D’ were significantly lower than in groups A, B, C, and D, respectively (P < 0.0001).

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

Group A (n=36) Group B (n=115) Group C {n=143) Group D (n =29} P
AFP' (ng/mL) 23.9 {0.8-500) 19.8 (0.6-10500) 12.8 (0.8-12680) 17.8 (0.8-99720) 0.2347
AFP-L3" (%) 0 (0-89) 0(0-87.2) 0 (0-81.0) 0{0-40.7) 1.0000
DCPY (mAU/mL) 36 (10-36164) 35 {10-5941) 2 {(10-50904) 24 (10-6229) 0.56650
Tumor size' {cm) 2.0 (0.8-10.0) 2.0{0.3-8.8) 2.0{0.6-11.4) 2.3(1.0-2.0) 0.3754
Number of tumors’ 1{1-8) 1{(1-8) 1{1-10) 1(1-4) 1.0000
Portal thrombus {present/absent) 2/34 3/112 6/137 0/29 0.3293
Stage (1/2/3/4) 14/15/5/2 41/83/21/0 50/61/29/3 10/12/7/0 0.4957
Initial treatment (HR/PT/TACE/none) 9/18/4/5 47/44/16/8 51/47/33/12 4/11/9/5 0.0293

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

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

The male-to-female ratio of HCC patients in Japan has of female patients is considered a result of more older patients with
decreased from 4.5 in 19841985 to 2.5 in 2002-2003." Tt is well HCV-related HCC. In our study, the propottion of female patients
known that the mean age of female HCC patients with HCV was the highest in group D. Further investigation of the role of sex
infection is higher than that of males.'*!® The increased proportion  in hepatocarcinogenesis is needed.
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Figure 3 Cumulative survival rate of groups A, B, C, and D according
to age at hepatocellular carcinoma (HCC) diagnosis. Kaplan-Meier
curves showing the survival rate stratified by age at HCC diagnosis.
There were no significant differences in the survival rate among the four
groups. —--, A group (= 80 years, n=38);, -, B group (61-70 years,
n=1156); , Cgroup {71-80 years, n =143); , D group (> 80 vears,
ne=29).

We previously reported that the average integration value of
ALT was associated with the cumulative incidence of hepatocar-
cinogenesis and that minimizing ALT is necessary for the preven-
tion of hepatocarcinogenesis.?® In addition, we demonstrated a
6.242-fold higher (95% confidence interval: 1.499-25.987) cumu-
lative incidence of hepatocarcinogenesis in patients with average
ALT integration values between 20 and 40 TU/L (within the current
normal range) than in patients with 20 IU/L or below.” In this
study, the average integration value of ALT significantly decreased
as the age at HCC diagnosis increased. Especially in group D, the
average integration value of ALT was 44.9 1U/L (range, 22.7—
91.9 IU/L), which is near the upper limit of the conventional
reference range of ALT (40 TU/L). There was the same tendency in
control patients; however, average integration values of ALT were
lower in control patients than HCC patients in each corresponding
age group. These data suggest close surveillance for HCC is
important even if older patients (= 65 years) have low ALT values.

It is likely that low platelet counts account fora large proportion
of patients with cirrhosis, consistent with the theory that HCC
develops in patients with progressive or advanced liver disease.
Cirrhosis is an established risk factor for HCC in patients with
HCV.%2 It is generally accepted that platelet count is a surrogate
marker of liver fibrosis.*** Platelet counts were highest in group
D, both at the start of follow-up and at the time of HCC diagnosis.
In contrast, there were no differences in platelet counts among
control patients without HCC. It is particularly worth noting that
group I had the smallest annual decline in platelet count, at levels
comparable to the control patients. A previous report showed that
the rate of progression of fibrosis to cirrhosis was accelerated by
aging.* The precise mechanism of this discrepancy is uncertain.
Probably. differences in patient selection might account for this
discrepancy. We hypothesize that in our study, the increased rate of
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annual decline in platelet count may be linked to accelerated
carcinogenesis occurring in the younger patients. Group D also
had the lowest values of AFP, which is considered a marker of
hepatic regeneration as well as a HCC tumor marker in viral
hepatitis.® Taken together, this suggests a weaker inflammatory
response in older patients. Further investigation is necessary.

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

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

One limitation of our study is that histological confirmation was
available in only 234 patients (36.2%). However, it is not practical
to perform biopsies on all patients because of potential complica-
tions. Lu ef al. reported that the best cutoff platelet count for
the diagnosis of cirrhosis is 150 x10° /mm’* Therefore, we
employed platelet count as a surrogate marker of liver fibrosis in
this study.

In conclusion, we demonstrated that elderly HCV-positive
patients (= 65 years old) with low ALT values developed HCC
regardless of their platelet counts. This finding should be taken
into account when designating the most suitable HCC surveillance
protocol. The optimal screening interval for HC V-infected patients
aged 65 years older should be three to four months like cirrhotic
patients even in the absence of cirrhosis.
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