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SUMMARY Sera from 74 alcoholics with cirrhosis and 63 alcoholics with steatosis were tested for
antibody to hepatitis B surface antigen, to hepatitis B core antigen, and to hepatitis A virus by
radioimmunoassay or enzyme-linked immunosorbent assay. No significant difference between
the two groups of alcoholics could be found concerning the prevalence of these antibodies. The
total group of patients had antibody to hepatitis B surface antigen or hepatitis B core antigen, or
both, significantly (p < 0.001) more often (26%) than sex- and age-matched controls (4%). No
significant difference was found between patients and controls concerning the prevalence of
antibody to hepatitis A virus (46% v 40%). In patients with cirrhosis, no correlation between
wedged hepatic vein pressure or wedged-to-free hepatic vein pressure and any of the viral
antibodies could be established. The present results suggest that hepatitis B virus does not play a
major role in the progression of alcoholic liver disease, but longitudinal studies are needed to
solve this problem. The reason for the increased prevalence of antibodies to hepatitis B virus in
these patients is unknown.

Hepatitis B virus has earlier been suggested to be
involved in -the aetiology of chronic alcoholic liver
disease.' Recently Mills et a12 presented data sug-
gesting that hepatitis B infection might be a factor
selecting out which alcoholic patient develops.
chronic liver affection. In patients with alcoholic
cirrhosis they found a prevalence of antibody to
hepatitis B surface antigen (anti-HBs) of 52% in
patients with cirrhosis and portal hypertension
opposed to a prevalence of 25% in those without
portal hypertension. They further suggested that
portosystemic collateral circulation, by allowing
enteric hepatitis B virus to enter the systemic circu-
lation, might contribute to the high prevalence of
anti-HBs in patients with portal hypertension.

In order to test these theories, we studied the
prevalence of anti-HBs and antibody to hepatitis B
core antigen (anti-HBc) in chronic alcoholics with
biopsy-verified steatosis or cirrhosis. Further, as
hepatitis B infection is most frequently contracted
parenterally, we also studied the prevalence of anti-
body to a virus which is most frequently contracted
orally-namely, hepatitis A virus (anti-HAV). The
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findings were correlated with the degree of portal
hypertension in patients with alcoholic cirrhosis, but
no correlation could be detected.

Patients and methods

PATIENTS
Seventy-four consecutive patients fulfilling the fol-
lowing criteria were included:
(i) Chronic alcoholism (at least 50 g ethanol per day
for at least 5 yr).
(ii) A liver biopsy showing cirrhosis compatible
with an alcoholic aetiology.
(iii) No detectable HBs-antigen (HBsAg).
(iv) A liver vein catheterisation was performed.
Their median age was 56 yr (range 27-71 yr), and
10 were women.
In addition, 63 randomly selected patients with
chronic alcoholism (defined as above) and a liver
biopsy showing steatosis were studied. Their median
age was 50 yr (range 26-72 yr), and 16 were
women. Age- and sex-matched healthy volunteer
blood donors (n = 114) served as controls. Their
median age was 46 yr (range 30-65 yr), and 22 were
women. None of the patients with steatosis or con-
trols was HBsAg-positive.
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Table 1 Prevalence ofantibody to hepatits B surface antigen (anti-HBs), hepatitis B core antgen (anti-HBc), and
hepaitis A virus (anti-HA V) in alcoholics with cirrhosis or steatosis and in age- and sex-matched controls

Anti-HBs alone Anti-HBc alone Anti-HBs and Anti-HBs andl Anti-HAV
anti-HBc or anti-HBc

Alcoholic cirrhosis 2 (3%) 7 (9%) 9 (12%) 18 (24%) 28 (38%)
(n = 74)

Alcoholic steatosis 3 (5%) 4 (6%) 10 (16%) 17 (27%) 35 (56%)
(n = 63)

Total groups of patients 5 (4%) NS 11 (8%) NS 19 (14%)** 35 (26%)*** 63 (46%) NS
(n = 137)

Controls 0 (0%) 2 (2%) 3 (3%) 5 (4%) 45 (40%)
(n = 114)

NS = not significant, when compared with controls.
**p < 0-01 when compared with controls.
***p < 0-001 when compared with controls.

SEROLOGY
Frozen serum samples from the time of admission
were examined under code for HBsAg, anti-HBs
and anti-HBc (Ausria-II, Ausab, and Corab,
Abbott, North Chicago, Illinois, USA). Blocking
enzyme-linked immunosorbent assay (ELISA) were
used for detection of anti-HAV.3

LIVER VEIN CATHETERISATION
Liver vein catheterisation was performed in the morn-
ing alter an overnight fast with the patient supine
under fluoroscopy. Under local anaesthesia a Cour-
nard catheter No 7 or 8 was advanced through a
right antecubital vein to a right hepatic vein. Pres-
sures were measured by capitance transducer in the
wedged and free positions, as previously described.4
The indication for liver vein catheterisation was
diagnostic, and informed consent was obtained in
all.

STATISTICS
The difference between groups was calculated by
the x2 test and the Mann-Whitney test. Confidence
limits are from Scientific Tables, Geigy. The type I
error was fixed at 5%.

Results

The prevalence of anti-HBs, anti-HBc, and anti-
HAV in chronic alcoholics with cirrhosis or
steatosis, in the total group of patients, and in con-
trols is shown in Table 1. No significant differences
were found between alcoholics with cirrhosis and
those with steatosis concerning the distribution of
hepatitis B virus (HBV)-markers and anti-HAV.
Thus, 35 (26%; 95% confidence limits 18-33%) of
the alcoholic patients had serological evidence of
previous hepatitis B infection and 63 (46%; 95%
confidence limits 37-54%) had serological evidence
of previous hepatitis A infection. In 114 controls
these values were 5 (4%; 95% confidence limits

1-10%) and 45 (40%; 95% confidence limits
31-50%), respectively. The prevalence of HBV-
markers is significantly (p< 0.001) increased in
alcoholics with steatosis or cirrhosis as compared
with controls. The prevalence of anti-HAV was not
significantly increased in these groups compared
with controls.

Figure 1 shows the serological evidence of expos-
ure to hepatitis B or A infection in relation to age in
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Fig. 1 Serological evidence ofhepatitis B virus infection
(anti-HBs and/or anti-HBc-positive) and hepatitis A virus
infection (anti-HAV positive) in different age groups of
chronic alcoholic with cirrhosis or steatosis.
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Table 2 The wedged hepatic vein pressure, the wedged-to-free hepatc vein pressure, and the age in 74 alcoholics with
histologically verified cirrhosis. The patents are divided into five groups according to their wedged hepatic vein pressure.
Figures are medians and ranges

Group Wedged hepauc vein Wedged-to-free hepanc Age (yr)
pressure (mm Hg) vein pressure (mm Hg)

<lSmmHg 12 7 49
(n = 9) (6-14) (3-7) (27-61)

15-l9 mm Hg 17 12 58
(n = 14) (15-19) (6-16) (33-67)

20-24 mm Hg 22 16 59
(n = 15) (20-24) (10-20) (32-71)

25-29 mm Hg 27 18 56
(n = 19) (25-29) (9-27) (27-71)

> 30 mm Hg 35 20 55
(n = 17) (30-62) (17-45) (31-68)

patients with steatosis or cirrhosis. No significant dif-
ferences were observed between these groups con-
cerning the distribution of HBV-markers and anti-
HAV. If the total group of patients was split by age
into 50 yr and below and 51 yr and above, the pre-
valence of HBV-markers was not significantly dif-
ferent (23% v 28%), whereas the older age group
had significantly (p < 0-05) increased prevalence of
anti-HAV when compared with the younger (54% v
35%).
Table 2 shows the wedged hepatic vein pressure,

the wedged-to-free hepatic vein pressure, and the
age in groups of patients with cirrhosis divided
according to their wedged hepatic vein pressure. No
significant differences were found concerning the
age of patients in the five groups.
The prevalence of anti-HBs, anti-HBc and anti-

HAV is correlated with the hepatic vein pressure of
patients with cirrhosis in Fig. 2. No correlation could
be demonstrated between wedged hepatic vein pres-
sure and any of the antiviral antibodies. Likewise,
no correlation could be demonstrated between
anti-HBs, anti-HBc and anti-HAV and the
wedged-to-free hepatic vein pressure (data not
shown).

Discussion

Mills et at2 reported a prevalence of anti-HBs of
11% in chronic alcoholics without liver disease. The
prevalence of anti-HBs was 21% in patients with
alcoholic steatosis and 37% in patients with
alcoholic cirrhosis.2 These figures indicated a rela-
tion between the prevalence of anti-HBs in alcohol-
ics and the severity of alcoholic liver disease. In
recent studies, Mills et alt and Hislop et at6 also
found a higher prevalence of anti-HBs or anti-HBc,
or both, in patients with alcoholic cirrhosis than in
patients with alcoholic steatosis. The difference was
significant (p < 0.05) in the latter but not in the
former study. In the present study no significant dif-

ference in the distribution of HBV-markers between
alcoholics with steatosis and those with cirrhosis
could be demonstrated. These findings are in

100-

75.

Anti -HBs
prevQlOnce (%) 50-

25-

100-

75-

Anti- HBc
prevclonce (%) 50-

25-

'i T

100 -

75-.,

Anti-HAV .
prevalance 50-

25 { J

<15 15-19 20-24 25-30 >30
Wedged hepotic vein pressure ( mmHg)

Fig. 2 Prevalence ofantibody to hepatitis B surface
antigen (and-HBs), hepadtis B core antigen (anti-HBc),
and hepatitis A virus (anti-HA V) in correlation with wedged
hepatic vein pressure in 74 chronic alcoholics with
histologically verified cirrhosis (see Table 2). Vertical lines
indicate 95% confidence limits.
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agreement with those of Orholm et a!7 who found no
significant differences in the prevalence of anti-HBs
in patients with alcoholic steatosis, alcoholic
hepatitis, and alcoholic cirrhosis with and without
alcoholic hepatitis. In agreement with other
studies,25 67 the present study finds anti-HBs or
anti-HBc, or both, significantly more often in
chronic alcoholics with slight or severe liver affec-
tion than in healthy controls.

Triger et al8 described increased antibody titres to
gut-associated bacteria and to dietary proteins in
patients with liver disease and Bjdrneboe et al9
found increased antibody titres to Escherichia coli in
patients with portacaval shunts compared with con-
trols. This led to the hypothesis that the diseased
liver failed to sequester antigens, absorbed from the
gastrointestinal tract, because they by-passed the
liver via intra- and extrahepatic shunting associated
with portal hypertension. Mills et a!2 suggested,
because anti-HBs was found more often in cirrhosis
patients with portal hypertension than in those
without portal hypertension, that enteric hepatitis B
virus might enter systemic circulation through por-
tosystemic collateral circulation. Our results are not
in accordance with such a hypothesis. Firstly, no dif-
ference existed between patients with steatosis (por-
tal hypertension is rarely found in these patients)
and patients with cirrhosis concerning the preva-
lence of anti-HBs or anti-HBc. Secondly, no corre-
lation could be demonstrated between the degree of
portal hypertension (accessed by wedged hepatic
vein pressure or wedged-to-free hepatic vein pres-
sure) and the presence of anti-HBs, anti-HBc, or
both. Further, no significant difference was found in
the prevalence of anti-HAV (HAV is most fre-
quently contracted orally) between patients and
controls, and no correlation was found between por-
tal pressure and the prevalence of anti-HAV in
patients with cirrhosis. The diagnosis of portal
hypertension in the study of Mills et a!2 depended on
the endoscopic or radiological demonstration of
oesophageal varices or palpable splenomegaly and
hyperspienism on blood film. However, Westaby et
all' have shown that the degree of portal hyperten-
sion does not correlate with either oesophageal var-
ices or spleen size.

It has previously been suggested that HBV infec-
tion might influence the development of chronic
liver disease in alcoholics. 2 Pettigrew and co-
workers' showed cell-mediated immunity to HBsAg
in patients with chronic alcoholic liver disease.
However, Gerber et all' could not confirm this
finding. Based upon the similarities in the preva-
lence of anti-HBs, anti-HBc or both, in patients with
reversible (steatosis) and non-reversible (cirrhosis)
alcoholic liver disease in this study, however, HBV
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infection does not seem to be a major factor in the
progression of alcoholic liver disease. However, lon-
gitudinal studies are needed to solve this problem.
Seven patients with cirrhosis had evidence of

HBV-infection by the demonstration of anti-HBc
alone. It is possible that some of these patients might
harbour HBV in their liver, although they were all
HBsAg-negative. Omata et al'2 found, among seven
patients with alcoholic cirrhosis and anti-HBc, three
who possessed HBsAg in the liver. Thus, in these
patients HBV may be a factor in the development of
cirrhosis.

In conclusion, chronic alcoholics with liver disease
have evidence of HBV-infection significantly more
often than controls. The reasons for this increased
prevalence are not known. On the contrary, the
prevalence of anti-HAV is not increased in these
patients. We were not able to demonstrate any cor-
relation between portal pressure and these viral
antibodies in patients with cirrhosis. Further, no
significant difference in the distribution of HBV
antibodies could be found between patients with
steatosis and cirrhosis. This seems to suggest that
HBV does not play a major role in the progression
of alcoholic liver disease.

It is a pleasure to thank Mrs B N0rregaard for
expert secretarial assistance.
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