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Summary.-Hepatitis B surface antigen (HBsAg) was stained in liver tissue in 7100
of 496 cases of cirrhosis with and without hepatocellular carcinoma (HCC) in Chinese
coming to necropsy in Hong Kong from 1963-1976. Male cases numbered 417; HBsAg
was positive in 83% of those in which HCC was combined with cirrhosis and in 62%
of those with cirrhosis alone. Of 39 additional male cases of HCC without cirrhosis,
38% were HBsAg+. Similar proportions were recorded in the female cases. This
progression suggests a cumulative carcinogenic effect of persistent hepatitis B virus
(HBV) fully expressed in the presence of cirrhosis. The approximate risk factors for
males in Hong Kong who are HBsAg+ at the time of death, compared with HBsAg-
males, are 6:1 for HCC alone, 16:1 for cirrhosis alone and 50:1 for HCC combined with
cirrhosis. The frequency of HBsAg+ tests is much higher in Hong Kong than in the
United Kingdom, and cirrhosis is calculated to be 2-8 times and HCC 11 times com-
moner. The high incidence of HCC in Hong Kong is not attributable solely to the high
incidence of cirrhosis, but can be related to the high incidence of cirrhosis accom-
panied by persistent HBV.

-HONG KONG is a high-incidence area for
HCC as defined by Hutt (1971) because the
rate in males is more than 5 per 105 of the
population. The annual incidence rate
calculated for primary hepatic cancers
(PHC) in 1976 by the Hong Kong Cancer
Registry was 29 I for all ages in males
(Ho, personal communication). The United
Kingdom, like most parts of Europe, is a
low-incidence area. The prevalence of
hepatitis B surface antigen (HBsAg) is
many times higher in South East Asia and
in the Far East than it is in Western
Europe (WHO Scientific Group, 1973).
Both HCC and the antigen carrier state
are commoner in men than in women.
Sumithran & MacSween (1979) have re-
viewed epidemiological data from various
parts of the world, which are strongly
suggestive of an aetiological link between
a high prevalence of viral antigen persist-
ing after infection in a population and a
high incidence of the tumour. Undoubt-

edly, cirrhosis plays an important part in
this process, but its role has not been
adequately defined. Associations between
these three conditions have been reported
in a biopsy study of Chinese patients in a
large general hospital in Hong Kong (Wu,
1978). This paper analyses the necropsy
material accumulated in the same hospital
over more than 13 years, in an attempt to
define how the high incidence of persistent
HBV can be related to the high incidence
of HCC in Hong Kong, taking into account
the associations of cirrhosis with both. By
comparing the cases of cirrhosis and HCC
which stain positively for HBsAg with
those which do not stain, it is possible to
distinguish statistically the carcinogenic
potential of cirrhosis associated with
HBV from that of cryptogenic cirrhosis.

MATERIALS AND METHODS
The necropsy records of the Department of

Pathology of the University of Hong Kong at
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the Queen Mary Hospital for the period
November 1963 to December 1976 were
searched for all cases of cirrhosis listed in
Chinese above the age of one month. Data
such as recorded alcohol intake and evidence
of haemochromatosis, Wilson's disease, pri-
mary biliary cirrhosis and bile-duct obstruc-
tion were noted. All cases of secondary
biliary cirrhosis (numbering 21) and of cardiac
cirrhosis and schistosomiasis were excluded.
HCC was diagnosed according to the WVHO
International Histological Classification of
Tumours (Gibson & Sobin. 1978).

Liver tissue, satisfactorily preserved in
adequate quantities for assessment, wAas
available from 496 cases of cirrhosis. The 49
cases of HCC without cirrhosis, coming to
necropsy over the same period, whichl satisfied
the above requirements were also included.
Thus, a total of 545 cases w-as studied.
Paraffin sections w-ere stained with haemat-
oxylin and eosin, Masson's trichrome, periodic
acid Schiff after diastase digestion (PAS) and
aldehyde fuchsin (Gomori, 1950) and, where
indicated, by the Berlin blue stain for iron.
The finding of acute alcoholic hepatitis was
taken as the criterion for alcoholic cirrhosis.
The PAS stain wa,s used to screen for intra-
cytoplasmic PAS' bodies which were taken
as indicative of ai-antitrypsin deficiency
(Blenkinsopp & Haffenden. 1977a). The
sections stained by aldehyde fuchsin (AF)
were studied for HBsAg according to the
criteria described by Shikata et al. (1974).
Where the presence of HBsAg as shown by
AF wTas in doubt, the results were establislhed
after the use of the indirect immunoper-
oxidase (Huang, 1975) and indirect immuno-
fluorescence techniques as described by WVu
(1978).
The incidence of persistenit HBV in patients

of either sex without related liver disease in
the Queen Mary Hospital was taken as 500.
This control level is derived from studies of
liver biopsies and necropsies on Chinese
patients of both sexes (Wu, 1978; Ho et al.,
1980). T'he demonstration of HBsAg in
necropsy liver tissue by AF staining is in
agreement, in more than 900% of cases, with
the results of commonly used serological tests
at about the time of death (Ho et al., 1980).

Mortality, population and cancer-registrv
statistics for the years 1963-1978 w-ere ob-
tained from the Annual Departmental Re-
ports of the Director of Medical and Healtl
Services, Government of Hong Kong. Corres-

ponding data were provided by the Statistics
General Branch of the General Register Office
for Scotland. The WHO International Classi-
fication of Diseases (ICD) List, No. 581 (7th
Revision, 1955) was used for cirrhosis: and
List Nos 155 and 156 for tumours of the liver.
in the statistics published for Hong Kong up
to 1968, and for the Scottish statistics up to
1967. In the succeeding years cirrhosis was
listed as No. 571, and ''malignant neoplasms
of the liver and intrahepatic bile ducts speci-
fied as primary" (PHC) as, No. 155 only,
following the 8th revision (1969). The popu-
lation of Hong Kong increased from 3,420,900
in 1963 to 4,443,800 in 1976. Throughout the
period, more than 980% of the population
w-ere Chinese according to language and place
of origin (Government Information Services.
1963-1978).

RESULTS

Cirrhosis
In the 496 autopsies on cirrhosis with

or without HCC, males predominated in a
ratio of 5 3:1. The aetiological agents
identified are shown in Table I.
Acute alcoholic hepatitis indicative of

alcoholism was found in 9 cases (1 -8%) all
of which occurred in males coming to
necropsy in the later years of the study;
one of these cases was HBsAg+; H1CC was
absent from all. cq-Antitrypsin deficiency
was identified in 5 male cases (1%) all of
which were HBsAg+; HCC was present in
4 of them. Haeinochromatosis-2 cases
(04%0) was also confined to males; one
case was HBsAg4-1HCC' was absent from
both. No case of Wilson's disease or of
primary biliary cirrhosis came to necropsy
in the period 1963-1976.
HBsAg was identified in 353/496 cases

of cirrhosis (71 00) and was the sole agent
in 346 (69.8%). The ratio of male to
female HBsAg+ cases was 51: 1. The cases
of cryptogenic cirrhosis numbered 134
(270%); the male to female ratio was also
5K1:1. HCC wvas present in 520% of the
HBsAg+ cirrhoses and in only 27% of the
cryptogenic (Table I).

Cirrhosis and HCC
(a) Death rates from HCC and cirrhosis

in Hong Kong and Scotland. The crude
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TABLE T.-Aetiological agent8 and hepatocellular carcinoma (HCC) in 496 necropsy
ca8e8 of cirrhosi8 in Hong Kong, 1963-1976

Females

All Witli
cirrhosis HCC

Both sexes .N.1ales
I

All With
cirrliosis HCC

All
eirrhosi.i With % NN'tt'll

HCC HCC',Agent M)
HBsAg alone 346 (69-
Alcoliol (I HBsAg+) 9 (I-S
oci-antitrypsin (ieficiency

(all HBsAg+) 5 (1)
Haemochromatosis

(I HBsAg+) 2 (0-4
No agent foun(I

(cryptogenic) 134 (27'
Totals 496 (10

).8) 179 52

8) 0 0
289

9
158
0

57
0

21
0

4 80 5 4

2 0

0 0

0 0

22 3
79 24

4) 0 0

7) 36

)0) 219

-27 112 33
44 417 195

cause-specific death rate from
List No. 155) in Hong Kong
from 18 per 100,000 of populal
to 14-8 in 1976. Even with
codino, of ICD List Nos 155
consistent, trend of variatioi
nizable over the period 1963-
and cholangiocareinoma, in t
5:1 (Cxibson, 1971), make up 9,,
of this group of PHC. It may b,
that in 1975, a typical year, ii

TABLE II.-i5ex ratios and
MONO of populations in
death certi cate8 in Hong
Scotland

Cirrliosis
(ICD No. 571)

Hong Scot
Kong land

M:F 2-8:1 1-4:1

PHC (ICD deaths were assigned to PHC, with a crude
has varied cause-specific death rate of 17-6 (Table 11),

tion in .1971 there were - 646 deaths from HCC and 129
the earlier from cholangiocareinoma. Out of our 268

a,nd 1.56, no cases of HCC of both sexes, 219 -or 82%
n is recog- occurred in combination with cirrhosis
-1978. HCC (for males the proportion was 83-3%). It
'he ratio of is probable then, that cirrhosis was also
5% or more present in 82% of the cases dying of HCC
ie calculated in Hong Kong as a whole, i.e. in 530 cases

n w-hich 775 or 68% of the deaths registered as cause-

specific for PHC. The crude cause-specific
death rate from cirrhosis in Hong Kong in

rate8 per 1975 was 7-7 per 100,000 of population,
1975, fr0?n derived from 337 cases in which cirrhosis
Kong and was recorded as the substantive cause of

death. This underestimates the occurrence

Pr'mary of cirrhosis at death by at least the 530
liepatic cases calculated to have been combined
cancers with HCC. If fhese were included in a
(PHC) death rate, it would be 19-8. In Table 11(ICD No. 155)

r__ 11_.. these rates are compared with rates
Hong Scot- derived in a similar way from the Scottish
Kong land figures of 81 cause-specific deaths from
3-6:1 2:1 PHC (1-56 per 100,000) and 309 from
17-6 1-6

cirrhosis (5-94 per 100,000) in 1975; these
have been corrected by assuming that
cirrhosis was present in 69% of the cases
of PHC, in accordance with the data given
in MacSween & Scott's 70-year review
(1973) of autopsy cases in Glasgow. The

68% 69% result is a rate of cirrhosis at death of at
least 7 per 100,000. It emerges that HCC

ag vvas 4-3 m'li. occurs II times as frequently in the popu-.on of Scotland
S. lation ofHong Kong as in that of Scotland,

Cause-specific (leatli
rates: botli sexes 7-7

Deatli rates corrected
for concurrence of
cirrliosis witli PHC 19-8

Autopsy figure for
concurrence of PHC
wi'tli cirri-iosis

5.9

7

In 1975 the population of Hong Kori
'th 43-3% < 20 years. The populat'wi 11

was 5-2 mill., witli 34-18% < 21 year,
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and that cirrhosis
times as frequent
no account of the
of Hong Kong ir
tion of young pei
both cirrhosis an
The mean age a
cirrhosis was 50-6
same for HBsAg
cases. A detailed
ships of different I
Kong to age at de
of HCC will be pi

(b) The relation
the 496 cases of ci
in 219 (Table I)
ratio of 8 1:1. E
which more thar
was recorded, H]
identified in 158 (,
cases of HCC witl
of the 24 femaler
male cases with
to female cases i

cryptogenic cirrh(
HCC: the male: fe
ing this combinat

In the 49 cases
(Table III) the i
39% (38% in mal
than in cases with
but much higher

TABLE III.-Aeti
at autopsy in 4
cirrhosis, 1963-

Al
HBsAg
No agent found

(cryptogenic)
Totals

s is present at death 2'8 the control group of hospital patients
ly. The calculations take without related disease. None of the
fact that the population aetiological factors of cirrhosis other than
7icludes a higher propor- HBV was recorded in the 49 cases without
rsons at an age at which cirrhosis. The ratio of male to female cases
id HCC are uncommon. of HCC without cirrhosis was 3-9:1, so the
t death in all cases of male preponderance was much less than
years, being virtually the when the two conditions were combined
positive and negative (8-1:1).

analysis of the relation- To test ways in which persistent HBV
kinds of cirrhosis in Hong might be related to cirrhosis and to HCC,
ath and to the occurrence the triple association was examined, in the
ablished separately. first place, by means of a 2 x 2 con-
,ship of HBsAg.- Among tingency test. The sexes were tested
irrhosis, HCC was present separately. The comparisons were re-
with a male to female stricted to the cryptogenic cases and those

,xcluding the 4 cases in in which HBV was the only aetiological
i one aetiological agent agent identified. The male group totalled
BsAg was the sole agent 401 cases of cirrhosis and comprised 191
83%) out of the 191 male with HCC, of which 158 were HBsAg+,
h cirrhosis, and in 87.5% and 210 without HCC, in which 131 were
s. The ratio of HBsAg+ HBsAg+. The female group totalled 79
both HCC and cirrhosis cases; the numbers in the different
was 7-5:1. Only 27% of categories are shown in Table IV. For
oses were complicated by males P (X12 greater than x2) is < 0.00001
,male ratio of cases show- for the presence or absence of HBsAg in
;ion was 11: 1. cases of HCC, and for females P is < 0 05.
of HCC without cirrhosis Within the cirrhosis group the association
ncidence of HBsAg was of HBsAg and HCC is non-random.
[es) so it was much lower The 49 cases of HCC without cirrhosis
i both HCC and cirrhosis were next included in the analysis. The
than the 500 recorded in association of cirrhosis and HCC in com-

bination, and separately, with HBsAg as
iological agents recorded the sole aetiological agent is shown in
[9 cases of HCC without Table IV for the 440 male and 89 female
1976 cases. The pattern is the same for both

Total sexes but is more distinct in males, largely
,Tales Females (o%) because of the larger sample. The pro-
15 4 19 (39) gression in association (incidence) in
24 6 30 (61) males of stainable HBsAg in liver tissue is
39 10 49 (100) plotted in the Figure, starting with the

TABLE IV.-Association of cirrhosis and HCC in combination and separately with
HBsAg as the sole aetiological agent in 440 male and 89 female cases

Category
r-

Cirr
A +
B +
C

27

HCC HBsAg+
158
131
15

31lales

HBsAg-
(crypto- P
genic) HBsAg+
33 0-853 + 003
79 0-62+003
24 0-38+ 0.08

Females

HBsAg
(crypto-
genic)

3
19
6

HBsAg+
21
36
4

p
HBsAg+

0-88 + 0 07
0-65 + 0-06
0-40_0-15
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*90
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*30-

* 10 -

0--0

FIGURE. Proportions of male cases witht
HBsAg as the sole aetiological agent. N,
hiospital cases generally; C, HCC alone;
B, cirrhosis alone; an(i A, HCC combined
with cirrhosis: X, Hong Kong series; 0,
Londoin series (Blenkinsopp & Haffenden,
I 977b).

proportion of 0 05 found in hospital cases
without related disease.

Fitting a logistic curve to PHBsAg for
the data A, B and C for males in Table IV
demonstrates a significant progression in
PHBsAg from C to B to A. The logistic
curve gives a very close fit with PHBsAg =
exp (bo + b1xl + b2x2)/[1 + exp (bo + blxl +
b2x2)] where x1= I when cirrhosis is pre-
sent and = 0 when it is absent, and where
x2= 1 when HCC is present and = 0 when
it is absent.

This statistical testing shows b >h2>

bo. The progression is significant (P <
000016).

(c) Risk factors. The proportions of
cases which were HBsAg+ at the time of
death in the categories of cirrhosis with
HOCC, cirrhosis without HCC, and HCC
without cirrhosis (Table IV) are similar
for each sex, but they are much higher
than the base level of 0-05 found in other
hospital cases in Hong Kong. By assuming
that these proportions held good for all
deaths in Hong Kong in the year 1975,
approximate risk factors have been calcu-
lated according to Bayes' theorem, and
the calaculations are shown in Table V for
males. Out of the total of 11,665 male
deaths in Hong Kong in 1975, 10,911 (a
proportion of 0 935) have been ascribed in
Table V to unrelated causes; and 249 to
cirrhosis, because those deaths were regis-
tered as cause-specific under ICD List No.
571. Applying Gibson's (1971) findings to
the 606 male deaths registered as cause-
specific for PHC, it appears that roughly
505 of them were due to HCC. Cirrhosis
was found in 83.3% of male cases of HCC
in the present study, so it is concluded that
cirrhosis was associated with roughly 420
of the deaths from HCC in 1975. Con-

TABLE V.-Application of Bayes' theorem
to numbers of deaths calculated in different
categories out of all 11,665 deaths in males
in Hong Kong in 1975, and their asso-
ciations with HBR in conformiity with the
necropsy data

tir-

Category
Number
Proportion

Proportion
HBsAG+

Proportion
of category
in HBsAg+
cases (p+)

Proportion
of category
in HBsAg
eases (p )

Risk (p+/p-)
In brackets:

All un- ('ir- rhosis
relate(d HCC hlosis an(d
dleaths only only HCC
10,911 85 249 420
0-935 00007 0 022 0036

(00-06) (0-032) (0(029)

()(5 0-38 0-62 0(83

0-03 0-5 0)32

(0((5 (00(0S) (-006
6 16 50(

(.5

0(98
(05

1963-1976 nerelopsy (lata.
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verselY, 85 deaths frot-n HCC without
cirrhosis have beeii listed in Table V. It is
concluded tliat, wlien tests for HBsAg are

carried out at the time of death,a, male in
Hong Kong who is carrying the antigen is
at liigher i-isk than an HBsAo-- male, for
RCC alone, for eirrliosis alone and for a

combination of HCT.' -%Aith cirrhosis, the
approximate risk factors beino, 6:1, 16:1
and 50:1. The robtistness Of these factors
was tested by varying the proportion of
deaths from unrelated causes between 0-93
and 0-95 and also by basing the propor-
tions in the other categories directly on

our 1963-1976 necropsy data, without
i-eference to death certifications. The
overall variations in the risk factors dtie
to error in the estimates of freqtiencies in
the categories can be taken as less thati
I 0%.
The correspoiidiiig factors COMIAlted

for females are more striking but less
reliable, because thev are based oii a

smaller total: 89 cases of IiCC, eirrliosis
and HCC with cirrhosis. The risk factors
are respectively 9:1, 37:1 and I 00: 1, b-Lit
the error of estimation is about 200/(.

DISCUSSION

Amoiig our cases of cirrhosis of botli
sexes coming to necropsy in Hong Kong
from 1963-1976, less than a third have
beeii assigned to the crYptogenic group.
On the other hand HBsAg was stained in
71 % and -%N-as the only aetiological agent
identified in 69-8% (Table 1). The associa-
tion of HBA' with cirrhosis and also with
HCC emerges as outstanding.
The sex ratio of 5-1 male:] female case

of cirrhosis is the same for both HBsAg--.
and cryptogenic cases, but trhe associations
of the two forms of cirrhosis with HCC
differ. In 52% of otir IiBsAg. eirrlioses,
HCC -,N,as also present and the male:
female ratio of these cases -vNas 7-5: 1. Only
27% of the cryptogenic cirrhoses were

complicated by WC, and the male:
female ratio was I 1: 1. The overall risk that
a case of cirrhosis will be associated with
HCC is about 1-7 times greater for a case

of HBsAg+ cirrhosis than it, is for a

cryptogenic case and, within the limits of
our snialler nLimber of female cases, the
risk appears to be greater for females with
cirrhosis than for males.
To compare risks facing HBsA(Y-' indi-

viduals and HBsAy- individ-Lials cause-

specific mortality data for Hong Kong
as a w-hole for 1.975 liave been used
(Table V). In comparison with hospital
necropsies, registered deatrhs cause-specific
for cirrhosis appeai- to be underestitnated;
but those cause-specin'c for PHC, viz. 606
males and 16.9 fetnales in 1975, seem

reasoiiablv accurate. The numbers in both
sexes are close to those given by the
Director of Medical and Health Services
(1977-78) for iiew accessions in 1975 to
the Hong Kong Caiieer Registry, which is
compiled froni other sources such as

biopsv dia(yiioses, aii(I death from PHC
commonly follows a definitive diagnosis
within a feNN, months. The approximate
risk factors at the time of death for
C'hinese males who are persistent carriers
of HBN' are 6:1 for RCC alone, 16:1 for
cirrhosis alone and 50:1 for the combina-
tion of H(')(-)' and cirt-hosis in comparison
with HBsAg- males. The risk factors
calculated for female carriers of HBV are

even more striking, btit the differenee from
males may be more apparent than real.

it has beeii calCLIlated (Table 11) that
cirrhosis is 2.8 times commoner in Hong
Kong than it, is in Scotland, but the high
incidence of HCC' in Hong Kong (II times
commoner than in Scotland) is associated
not only with a high incidence of cirrhosis
but with a high iiicidence of HBsAg-.-
cirrhosis. The statistical significance of
this association is confirmed by the close
fit of data in Table IN" to the logistic curve.

The most significant association of HBNI
is with the combination of HCC and
cirrhosis, which is niore significant than
its association with cirrhosis alone. This in
turn is inore significant than the asso-

ciatioii with HCC alone. The progression
in the associations is shown for males on

the Figure the trend is recognizable in
females also (Table IV). The influence that
HBsAg exerts on the occurrence of HCC
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in Hong Kong is marked and cumulative,
and is separate from the effect of sex. This
conclusion differs from those to be drawn
from two reports from London, but that
is a low-incidence area of HCC. In those
reports HBsAg+ cases were less common
in all categories and other aetiological
forms of cirrhosis correspondingly com-
moner. The male cases from Blenkinsopp
& Haffenden's (1979b) necropsy data have
been re-categorised so as to be compared
with our findings in the Figure, and the
curves are quite different. There were no
HBsAg+ cases of HCC without cirrhosis in
that series, and the effects of HBV in
predisposing to HCC are evidently diffi-
cult to recognize in low incidence areas
such as the United Kingdom. In the other
series from London however, which was
not restricted to autopsy cases, Johnson
et al. (1978) noted that the frequency of
HBsAg in their patients who developed
HCC without cirrhosis was many times
greater than that in the normal popula-
tion. This, at least, is in keeping with our
finding that the incidence of HBsAg in
necropsies on cases of HCC without
cirrhosis is significantly greater than the
incidence in hospital cases with no related
disease. The persistence of HBV into
middle life in Hong Kong appears to exert
a carcinogenic influence independent of its
effect in causing cirrhosis. Cirrhosis has
been seen as an epiphenomenon in tumour
development, playing a co-carcinogenic
role rather than a truly malignant one
(Sumithran & MacSween, 1979). Our data
indicate a cumulative effect of HBV in
producing HCC in the sense that it is fully
expressed only in the presence of cirrhosis.
The frequency of latent infection with

HBV declines with age in normal popula-
tions (WHO Scientific Group, 1973) and
also in cases of HCC (Wu & Lam, 1979)
but the identification of HBsAg in the
years of middle life, when deaths from both
cirrhosis and HCC are commonest, carries
substantially enhanced risks of developing
those conditions even, as is usually the
case, in the absence of any recorded phase
of chronic hepatitis.

Differences between cirrhosis in Hong Kong
and in the United Kingdom
The data in Table II indicate that

cirrhosis is present at death 2-8 times as
commonly in Hong Kong as in Scotland.
Several forms of PHC complicated 12.3%
of cirrhosis in the Glasgow series
(MacSween & Scott, 1973; MacSween,
1974) and HCC was associated with 24%
of the 294 referred cases of Johnson et al.
(1978). In Hong Kong, however, 440/o of
cases coming to necropsy in a general
hospital were complicated by HCC (Table
I). Patients with cirrhosis in Hong Kong
are much more liable to develop HCC than
those in the United Kingdom, and this is
a major difference in cirrhosis between the
two countries.

There are also differences in the
aetiology. Alcoholic cirrhosis made up
18-5% of the Glasgow series and 29% of
those reported from London (Blenkinsopp
& Haffenden, 1977b; Johnson et al., 1 978).
It accounted for only 1-8% of our cases
(Table I). Haemochromatosis was listed as
an aetiological factor in 7-5°00 of the
Glasgow cases and was exceptionally
frequent (20%) in those of Johnson et al.
(1978), but it was rare both in the other
London series (Blenkinsopp & Haffenden,
1977b) and in Hong Kong. Screening of
Blenkinsopp & Haffenden's cases of
cirrhosis for afl-antitrypsin deficiency was
positive in 16% and in only 1% of ours;
HBsAg was also identified in several of the
London cases of this condition and in all
of those in Hong Kong. Cases of oxl-anti-
trypsin deficiency, as well as cases of
haemochromatosis, seem to run a high
risk of developing HCC. Primary biliary
cirrhosis was not diagnosed in any of our
cases. It accounted for 40 of cirrhosis in
the London autopsy series (Blenkinsopp
& Haffenden, 1977b).

Blenkinsopp & Haffenden stained
HBsAg in 25% of their cases of cirrhosis
but it was the sole aetiological agent in
only 130o, compared with our level of
69.80o (Table I).
Our data are dominated by the fact that

the majority of cases of cirrhosis in Hong

376



HBsAg AND HEPATOCELLULAR CARCINOMA IN HONG KONG 377

Kong are HBsAg+ and that an even larger
majority of HCC occur in such cases. This
is linked with the background of a high
incidence of persistent HBV in the popu-
lation as a whole, and in hospital cases in
particular. None of these conditions pre-
vails in London, where an MRC study
(1974) showed that of patients discharged
from a large hospital who had not re-
ceived a blood transfusion 0.03%0 were
HBsAg+; in cases in which transfusion had
been given, the incidence was only 1-69%.

Persistent HBV can be seen as the chief
determinant of the high incidence of HCC
in Hong Kong, but it may not be the only
one. The effects that prolonged ingestion
of dietary factors as nitrosamines and
their precursors and aflatoxins may have
on the high incidence of HCC here have
been outlined by Gibson & Chan (1972)
but they have not been clearly defined.
The aetiological effects of these and other
factors in Hong Kong have, in any event,
been submerged statistically by the preva-
lence of persistent HBV.
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