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Screening System for Liver Cancer in the General Population
Yasutaka IGUCHI

This study was undertaken to elucidate the incidence of hepatocellular carcinoma (HCC) in
the general population and to establish an effective cost beneficial screening system. The subjects
of the study were 3,709 inhabitants of more than 40 years old out of a population of 32, 537
living in northwestern areas (one city and six towns) of Okayama prefecture. So called ‘liver

cancer screening’ was performed twice in June 1997 and in January 1998. Primary medical
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examinations included liver function tests (AST . asparate aminotransferase, ALT . alanine
aminotransferase, ALP . alkaline phosphatase, GGT . y -glutamyl transpeptidase, ZTT : zinc
sulfate turbidity test) and hepatitis virus markers (HBs—-Ag . hepatitis B surface antigen, HCV-
Ab : hepatitis C virus antibody). For the HCV-Ab positive cases HCV-RNA examinations were
done. Secondary examinations using abdominal ultrasonography (US) were performed on all
subjects with positive primary examinations. When US findings suspective of hepatocellular
carcinoma (HCC) were obtained, the further more specific examinations were done in hospitals.
Out of the 3,709 people (male 1,465, female 2,244 , mean age 62.0= 9.9) examined, 35(0.9
%) and 310 (8.4%) were positive for HBs-Ag and HCV-Ab, respectively. Abnormal liver
functions were detected in 1,264 (34.1%). Among 310 positive HCV-Ab cases 58.7% (182
cases) were positive for HCV-RNA. Secondary examinations revealed seven cases of HCC, all of
whom were positive for HCV-RNA. No cases of HCC were detected in the HCV-RNA negative
group among the HCV-Ab positive cases. The incidence of HCC in this general population was
0.19% (7/3,709). In the HCV-Ab positive cases, it was 2.22% (7/310). In the HCV-RNA
positive group, the rate of HCC was 3.78% (7/182). Multivariate analysis disclosed ZTT, ALT,
AST and age as important factors related to HCV infection. The most effective way detected
persons at high risk for HCC among the general population seems be to follow up cases with
abnormal liver functions and positive HCV-RNA. Regarding cost effectiveness, US follow-up for
HCV-AD positive cases with abnormal AST, ALT, and ZTT is most effective. (Accepted on August

20, 1999) Kawasaki Igakkaishi 25(3) 7 193202, 1999
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1) ZREHRRD

a2 02 B0, 3,709% CTTHE
EHi362.0= 9.9 TR B & L7240 Ll EOER
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BHEA, 4655 TT B E1363.0+10.06%, K
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(Table 1),
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7z. HCV-RNA FEE3 & ERRE A B £ 40
B, S0REE, 60ME, TOELLETH461.1%
(11/18), 63.9% (23/36), 56.3% (89/158),

60.2% (59/98) ARG TOBMERIZAEILFE
W HNLd o7z (Table 1),
5) HFigEERES
R A O RERE AL L, ASTI30.7
%, ALT i1311,8%, ALP 12.4%, GGT 1318.4
%, ZTT 1313.2% THotz, BRI HAB L
AST I3 B 1E2%14.6%, ZHEA6.5%Th -7
ALT 3B HEA%18.0%, #MHAT7.8%Th o7z,
ALP X B 4%1.4%, &HEH3.1%TH /.
GGT 1x B 1EA4528.7%, ZHP11.7%TH o7z,
ZTT (2 BYEA0. 4%, ZHEH15.0%ThoT.
HHEME S HED S 5, wIhh 1HBETSH
R R Lo Eid34. 1% (1, 264/3,709),
BEH2.0% (624/1,465), A28, 9% (653

Table 1. Age distribution of hepatitis virus B and C infection in the northwest arca of Okayama prefecture
Age
40-49 50-59 60-69 70- Total Age(yn)*

All

Male 222 225 602 416 1465 (39.5) 63.01+10.0

Female 324 442 981 497 2244 (60.5) 62.0+96

Total 546 667 1583 913 3709 (100.0) 62.01+59
HBs-Ag positive cases

Male 2.7%(6/222) 0.9%(2/225) 0.8%(5/602) 1.4%(6/416) 1.3%(19/1465) 60.1+11.8

Female 0.3%(1/324) 1.1%(5/442) 0.9%(9/981) 0.2%(1/497) 0.7%(16/2244) 60.1+6.9

Total 1.3%(7/546) L0%(7/667)  8.9%(14/1583)  0.8%(7/913) 0.9%(35/3709) 60.1+9.9
HCV-AD positive cases

Male 2.3%(5/222) 6.2%€14/225)  10.1%(61/602)  10.69%(44/416) 8.5%(124/1465) 66,6192

Female 4.0%(13/324)  5.0%(22/442)  9.9%(97/981)  10.99%{54/497) 8.3%(186/2244) 65.0+8.2

Total 3.39%(18/546)  5.49%(36/667) 10.0%(158/1583) 10.7%(58/913) 8.4%(310/3709) 65.7+8.6
HCV-RNA positivity (HCV-RNA positive cases / HCV-Ab positive cases)

Male RO.0%(4/5)  TRE%(11/14)  67.2%(41/61)  72.7%(32/44) TLO%(88/124)  66.3£8.9

Female 53.8%(7/13) 54.5%(12/22)  49.5%(48/97)  50.09%(27/54) 50.5%(94/186) 65.0%+8.1

‘Total 61.1%(11/18)  63.9%(23/36)  56.39%(89/158)  60.2%(59/98) 58.7%(182/310) 65.7+85

HBs-Ag ! hepatitis B surface antigen, HCV-Ab ! anti-hepatitis
* Date expressed mean value = SD

C virus antibody
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34.8%,35.9%, 30.4% T&H - 7z (Table 2).
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WFHEREMZEE B BIC A B & AST 1352.7% (96/
182), ALT i353.8% (98/182), ALP i37.1%
(13/182), GGT 1230.2 % (55/182), ZTT ik
76.9% (140/182) Thotz, BLilicas k
AST (X B 1% A%68.2% (60/88), Z{E£%38.3%
(36/94) TH o7 ALT I3 BEA69.3% (61/
8), LMA39.4% (37/94) TH » 7. ALP
1T HA%6.8% (6/88), MANT.4% (7/94) T
otz GOT X B EA42.0% (37/88), ik
2319.1% (18/94) TdH o 7=, ZTT i H 44 48
78.4% (69/88), WHEHT5.5% (71/94) TH
a7, TRGSEHAOKREHEEO ) byvwinhy
PREEZRLEZLDIE88.5% (161/182), B
A794.3% (83/88), &LM783.0% (78/94) TH
=72 (Table 3)., FEAMEHHIZALT BEFEL
AHDHE, 40ER, S0EA, 60EE, TOMUET
%% 63.6%, 43.5%, 52.8%, 57.6%Tdh-7:.

Table 2. Abnomal rate of liver function tests in primary
screening tests,

Male Female Total

n=1465 n=2244 n=3709
AST 14.6%(214) 6.5%(143) 9.7%(359)
ALT 18.0%(264) 7.8%(174) 11.8%(438)
ALP 1.4%( 20) 3.1%( 69) 2.4%( 89)
GGT 28.7%(421) 11.7%(263) 18.4%(684)
ZTT 10.4%(153) 15.0%(337) 13.2%(490)

AST ! asparate aminotransferase, ALT ! alanine aminot-
ransferase, ALP ! alkaline phosphatase, GGT . y —gluta-
myltranspeptidase, ZZT | zinc sulfate turbidity test. Upper
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7)) RFBRROZHE

TORFERGE L E BUE, HBs PUR BRI H
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BR R L EIE34ET, ZF00.5% (314
/347) Thotz, BEFRBZZEN LI, F
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S U ZICTHCV B0 ) ITHE R R, T4
b AST, ALT, ZIT OW§ it o Re % i3
bhholERP2He -2, ZOHEFICEY
THBERBROFEEREEL AL L, 4.5%
(1/22) Tz,
9) FERLITHE, FFaF AL

B L ARAITEI 7THTH 2.
DD BIEGIH1E # 2Rk TR IR &
Bz, BODOH#3, #4, #5, #6, #7
CT B UFIMAS & SR ZE TP MR AR & 3B L 7.
PR SN 2BEL, §XTHETHD,
FEJERILT2.5 5.7/ (62 ~83) TH-
Foo T4 N REMICIE, 7 HI&FIHHCY
PLAR B P > HCV-RNA (B TH D, HCV

limit : AST : 38 U/L, ALT:36 U/L, ALP: 300 UL, genotype (X, TXT1b#TH 7. HCV HifE
GGT : 60 U/L in male and 40 U/L in female, ZZT : 13 U.
Table 3. Abnomal rate of liver function tests in HCV-Ab and HCV-RNA positive cases
HCV-Ab positive cases HCV-RNA positive cases
Male Female Total Male Female Total
n=88 n=94 n=182 n=88 n=94 n=182
AST 54.0%(67) 23.7%( 44) 35.8%(111) 68.2%(60) 38.3%(36) 52.7%( 96)
ALT 52.4%(65) 21.0%( 39) 33.5%(104) 69.3%(61) 39.4%(37) 53.8%( 98)
ALP 5.6%(7) 43%( 8) 4.8%( 15) 6.8%( 6) 7.4%( T) 7.1%( 13)
GGT 37.9%(47) 12.9%( 24) 22.9%( 71} 42.0%(37) 19.1%(18) 30.2%( 55)
ZTT 58.1%(72) 48.9%( 91) 52.6%(163) 78.4%(69) 75.5%(71) 76.9%(140)
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Table 4. Patients profiles of hepatocellular carcinoma detected in the secondary examinations.

Case Age Sex HBsAg HCVAb HCV RNA Genotype AST ALT ZTT ALP GGT Tumor size
#1T.O. 62 male -) +) (+) 1b 90 91 203 475 16 8x7mm
#2Y M. 69 male () (+) +) 1b 149 152 17.7 268 84 18x15mm
#3 G.1. 83 male (-) (+) (+) 1b 44 33 161 168 87  30x28mm
#4Y.T. 76 male (-) (+) (+) 1b 51 69 141 170 30  13x12Zmm
#5 S.H. 70 male () (+) (+) 1b 158 171 21.0 191 44  39x26mm
#6 S.K. 72 male ) (+) (+) 1b 53 52 139 153 92 62x60mm
#7 Y. M. 76  male ) (+) (+) 1b 67 76 140 248 158  61x54mm
Table 5. Multivariate logistic regression analysis

1) Alcohol(-) 2) Alcohol(+)

Variable Odds ratio(95%CI) P-value Variable Odds ratio(95%CI) P-value
ZTT 6.803(5.076-9.174) <(.0001 ZTT 3.922(2.331-6.579) <0.0001
AST 3.922(2.331-6.579) <0.0001 AST 3.922(2.331-6.579) 0.0222
Age 1.032(1.015-1.049) 0.0002 Age 1.038(1.006-1.072) 0.0002
ALT 2.012(1.188-3.413) 0.0094 ALT 3.058(1.319-5.917) 0.0091
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AST @ 4 THE A HCV fufkfEtEic EE 2 H |- T
DT LA L. AST, ALT, ZTT @ 33H
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