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Abstract. Due to improvements in socio-economic and sanitation conditions, Thailand has undergone a
change from hyperendemicity to intermediate endemicity for hepatitis A virus infection, leaving a large part
of the adult population without immunity. At the same time, the country is still highly endemic for hepatitis
B and especially in the northeast, hepatitis C virus infection both of which when acquired during infancy
or early childhood exhibit a strong tendency to turn towards chronic liver disease, although in particular
with hepatitis B virus the asymptomatic carrier state is also rather common. As no cross-immunity exists
between any of these viruses, double or triple infections do occur, a situation where previously acquired
immunity to HAV becomes crucial as double infections have been shown to take a more severe or even fatal
course. In the present study, we investigated 820 HBV- and/or HCV-related chronic liver disease (CLD)
patients and 195 blood donors, both groups divided by 10-year age intervals, for the prevalence of anti-HAV.
The results showed the same age dependence of immunity for all groups tested as can be expected for an
area of intermediate endemicity, in that approximately SO % of those between 21 and 30 years of age had
acquired anti-HAV. These findings indicate the immune response to HAV infection not to be altered by
chronic infection with either HBV or HCV. Hence, vaccination against HAV should be considered, particu-

larly in anti-HAV-negative patients with CLD.

INTRODUCTION

To this day, hepatitis A virus (HAV) infection
represents a global public health burden of major
dimensions, particularly in developing countries on
the verge of industrialization where, due to advanced
hygiene and sanitation, the pattern of infection has
undergone a gradual alteration from hyper- to hypo-
endemic. Contrasting the situation in undeveloped
areas where infection usually occurs during infancy
or early childhood, following almost without ex-
ception a subclinical course and subsequently leav-
ing the individual with permanent immunity, im-
proved socio-economic conditions in developing
countries have led to an ever increasing number of
adolescents and young adults susceptible to the vi-
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rus. As hepatitis A can culminate in acute forms of
liver disease including rare cases of fulminant hepatitis
and as the infection potentially turns more severe
with increasing age of the host, the age at which
natural immunity is acquired will directly affect the
ratio of clinical versus subclinical disease patterns
(Lednars et al, 1985; Hadler, 1991).

Moreover, because of the relatively high inci-
dence of hepatitis viruses A, B and C (HAV, HBV,
HCV) sequential or simultaneous infections with any
combination of these viruses are common, especially
since none induces cross-immunity. Still, reliable
data regarding in vivo interference of these viruses
have been quite scarce (Drucker et al, 1979; Hindman
et al, 1977, Krugman et al, 1974) and hence, it has
widely remained a subject of speculation whether
double or multiple viral hepatitis infection does ac-
tually clinically differ from infection with either virus
on its own.

Isolated HAV infection, unless occurring at a
rather advanced age, is rarely fatal (Hadler, 1991)
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and similarly, it seldom proceeds towards fulminant
hepatic failure, unless the patient in question al-
ready has been suffering from underlying chronic
liver disease due to HBV and/or HCV infection or
otherwise, is immunocompromised (Lemon, 1985).
On the other hand, superinfection with hepatitis A
virus occurring in patients with chronic liver dis-
ease of viral etiology may take a much more severe
course associated with more pronounced liver en-
zyme abnormalities and ensuing higher mortality
rate due to fulminant hepatic failure (Wang et al,
1986; Yao, 1991). For example, during the acute
hepatitis A epidemic in Shanghai, 1988, 31.9 % of
the deaths reported were caused by hepatitis A su-
perimposed on chronic hepatitis B (Yao, 1991). Simi-
larly, 28 % of the deaths occurring among hepatitis
A patients in the United States between 1983 and
1988 were a consequence of underlying chronic liver
disease other than alcoholic cirrhosis (Hadler, 1991).
Both examples suggest either synergism of both
viruses or else, some as yet unknown biochemical
mechanism triggered by co-infection, leading to a
more severe disease course and hence, implying a
heightened risk.

The disease process of hepatitis A in patients
with chronic hepatitis B has been discussed in vari-
ous studies (Keeffe, 1995), and recently been re-
ported to take an even more severe course in pa-
tients with chronic hepatitis C (Vento et al, 1998).
Yet, it is presently unknown whether the HBV and/
or HCV carrier state and underlying chronic liver
disease influence the course of hepatitis A and simi-
larly, documented attacks of acute hepatitis A in
chronic HBsAg carriers with biopsy-ascertained liver
disease and the outcome of those double infections
are rare. Although assessing the impact of CLD on
the severity of HAV superinfection is exceedingly
difficult, based on an estimated 2 % prevalence of
CLD in the USA, the case fatality rate with these
patients can be tentatively calculated at 4.6 %, ex-
ceeding that of patients without liver disease by
more than 20 fold.

As in Thailand the probability for any indi-
vidual to be infected simultaneously or in succes-
sion by any combination of hepatitis viruses is quite
considerable and also, as natural immunity to HAV
has been steadily declining over the past two de-
cades (Poovorawan et al, 1993, 1997), we conducted
the present study in order to screen asymptomatic
HBYV carriers, HBV- and HCV-related CLD patients
belonging to different age groups for antibodies to
hepatitis A virus. In order to differentiate between
the expected age dependence of anti-HAV and any
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potential impact of the underlying CLD, 195 healthy
blood donors served as controls.

MATERIALS AND METHODS

Study population and patients

We investigated 820 adults (557 males, 263
females), their mean age ranging from 32 + 11.9 to
66 + 9.6 years, with regards to anti-HAV preva-
lence. Of these, 507 were asymptomatic HBV car-
riers, 196 had been diagnosed with HBV-related CLD,
and 117 with HCV-related CLD, respectively. Those
313 patients diagnosed with HBV-or HCV-related
chronic liver disease confirmed by clinical and/or
biochemical parameters, as well as by liver biopsy,
had been attending Ramathibodi and Phaya Thai
Hospital. For the purpose of the study, the patients
were divided into 4 groups:

1. Asymptomatic HBV carriers: Serum samples
had been collected from altogether 507 asymptom-
atic HBV carriers residing in Bangkok proper. Of
these, 339 (66.9 %) were males, and 168 (33.1 %)
females, their age ranging from 17 to 61 years (mean
age 32 + 11.9 years).

2. HBV-related chronic liver disease: This group
comprised a total of 196 patients positive for HBsAg
and exhibiting abnormal LFT with a male predomi-
nance of 77.5 % (152/196) over 22.4 % (44/196)
females, their mean age ranging between 50.8 +
13.8 and 53.8 x 11 years. The patients were classi-
fied according to liver histology as chronic hepati-
tis (115 cases), liver cirrhosis (31 cases), and hepa-
tocellular carcinoma (HCC) (50 cases). The charac-
teristics of the patients are summarized in Table 1.

3. HCV-related chronic liver disease: There were
a total of 117 patients positive for anti-HCV and
HCV RNA and showing elevated LFT levels, 56.4
% (66/117) of who were males, and 43.6 % (51/
117) were females, with a mean age between 50.8
+ 13.8 and 66.0 £ 9.6 years. Of these, 65.8 % (77/
117) were infected by HCV genotype 11/1b, 28.2 %
(33/117) by genotype IIl/2a, and 5.98 % (7/117)
showed mixed infection by genotype II and III,
respectively. Based on liver histology, 82 had been
diagnosed with chronic hepatitis, 25 with liver cir-
rhosis, and 10 with HCC. The characteristics of the
patients are summarized in Table 1.

4. Control group: A total of 195 healthy blood
donors all of who were negative for HBsAg and
anti-HCV, 147 males and 48 females, with a mean
age of 32.6 + 10.4 years served as controls. All
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subjects tested were divided into age groups at 10-
year intervals. Blood samples were collected for
complete blood count, blood biochemistry, viral
serology and liver function test.

Laboratory tests

Serological tests : HBsAg was measured using a
viral serological marker supplied with commercially
available enzyme radioimmunoassay kits (Abbott
Laboratories, North Chicago, IlI, USA). Anti-HCV
in serum was detected by the third-generation en-
zyme-linked immunosorbent assay (ELISA) kit
(Abbott Laboratories). Screening for anti-HAV IgG
was performed by a commercially available ELISA
kit (HAVAB, Abbott Laboratories, North Chicago,
111, USA). Cut-off points were determined accord-
ing to the manufacturer’s specifications.

Histopathological diagnosis

Liver biopsy: All chronic HBV and HCV patients
giving their oral informed consent underwent liver
biopsy between January 1990 and 1997. Biopsy
findings were scored according to the Histologic
Activity Index proposed by Knodell for classifica-
tion (Knodell er al, 1981).

RESULTS

Prevalence of total anti-HAV in asymptomatic HBV
carriers

Among the 507 asymptomatic HBsAg carriers

tested 41.56 % (32 out of 77) of those aged below
20 years displayed immunity to hepatitis A virus
infection as demonstrated by the presence of anti-
HAV IgG. Antibody prevalence steadily increased
in direct proportion to the respective age group in
that among those between 21 and 30 years of age it
amounted to 56.15 % (105 out of 187), in the age
group between 31 and 40 years to 80 % (88 out of
110), between 41 and 50 years to 91.4 % (85 out of
93), between 51 and 60 years to 94.12 % (32 out of
34), until among those above the age of 60 years it
had attained 100 % (6 out of 6).

Prevalence of total anti-HAV in HBV-related CLD

In the group of HBV-related chronic hepatitis
patients, total anti-HAV IgG was shown at its mini-
mum of 16.67 % within the age group of below 20
years (1 out of 6). Thereafter, immunity to hepatitis
A virus rose to 42.10% within the age group be-
tween 21 and 30 years (8 out of 19), 87.87 % among
those between 31 and 40 years (29 out of 33), and
90.62 % in patients aged between 41 and 50 years
(29 out of 32), respectively. The prevalence of anti-
HAV underwent yet another increase among patients
between 51 and 60 years (12 out of 13) and finally
attained its maximum of 100 % in those above 60
years (5 out of 5).

Prevalence of total anti-HAYV in HCV-related CLD

Among the patients with HCV-related CLD,
total anti-HAV IgG was found to be at a minimum
of 50 % in the age group of between 21 and 30
years (1 out of 2). With patients aged between 31

The prevalence of total anti-HAV in asymptomatic HBV carriers,

Table 1

related chronic liver disease and blood donors.

patients with HBV-/HCV-

Group of patients No. of Age Sex Patients with

patients (years) Male : female positive anti-HAV
n %

HBYV carriers 507 32 £ 11.9 339: 168 348 68.6
HBV-related CLD 196 50.8 + 13.8 152 : 44 162 82.6
Chronic hepatitis 115 40.2 + 12.2 89: 26 87 75.6
Cirrhosis 31 54.0 £ 9.8 21:10 27 87.1
HCC 50 53.8 £11.0 42:. 8 48 96.0
HCV-related CLD 117 50.8 £ 13.8 66 : 51 106 90.6
Chronic hepatitis 82 459 £ 11.1 45: 37 73 89.0
Cirrhosis 25 60.6 £ 13.9 15: 10 23 92.0

HCC 10 66.0 £ 9.6 6:4 10 100
Blood donors 195 32.6 £ 10.43 138 : 57 126 64.6
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and 40 years it reached 82.14 % (23 out of 28), and
with those between 41 and 50 years 89.66 % (26
out of 29), respectively. Total antibody to hepatitis
A virus was demonstrated to peak with 100 % preva-
lence in both the age groups between 51 and 60
years (13 out of 13) and above 60 years (10 out of
10), respectively.

Prevalence of total anti-HAV in healthy blood
donors

In the group of healthy blood donors, anti-
HAV IgG was detected at its minimum of 32 %
within the age group below 20 years (8 out of 25),
rising to 44.9 % among those between 21 and 30
years (31 out of 69), increasing again to 76.4 %
among those aged 31 to 40 years (42 out of 55),
approaching its maximum with 97 % within the age
group of 41 to 50 years (32 out of 33), and level-
ling out at 100 % among those between 51 and 60
years (12 out of 12) and above (1 of 1). The
prevalences of anti-HAV among the different groups
studied were comparable and increasing with age.
The details are shown in Fig 1.

DISCUSSION

Due to improvements in socio-economic con-
ditions and hygiene Thailand, formerly hyperendemic
for hepatitis A (HAV) virus infection, has experi-
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enced a change towards intermediate endemicity.
Hence, whereas in the past infections used to occur
during infancy or early childhood when they had
almost without exception an asymptomatic course
and left the host with life-long immunity, nowadays
susceptible hosts are found within the higher age
groups, namely, adolescents and adults who, when
infected develop hepatobiliary symptoms of vary-
ing severity. Yet, hepatitis A on its own is rarely
fatal and has not been reported to cause fulminant
hepatic failure.

Since Thailand is highly endemic for hepatitis
B (HBV) and, particularly in the northeastern part
of the country hepatitis C virus (HCV) infection,
pre-existing immunity to hepatitis A virus becomes
crucial for the numerous individuals chronically
infected with HBV and/or HCV and superinfected
with HAV as this coinfection can trigger more se-
vere symptomatology and a possibly fatal outcome.
Although the data reported to date are somewhat
conflicting, mostly depending on the geographical
area where the respective studies have been per-
formed (Papachristou and Dumas, 1991; Zachoval
et al, 1983), two important indicators as to poten-
tial severity of HAV coinfection can be discerned.
First, clinical manifestations and course of hepatitis
among asymptomatic chronic HBV carriers are not
different from that in HBsAg negative patients,
whereas superinfection of HAV and chronic active
hepatitis B mostly results in the exacerbation of

—0-HBV-related CLD
- HCV-related CLD
~®-HBY carrier
=& Blood donor

0 T F T T L
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Fig 1-Percentage of anti-HAV in asymptomatic HBV carriers, HB V- and HCV-related chronic liver disease patients and blood

donors among different age groups.
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liver disease with subsequent ascites and liver fail-
ure (Yao, 1991). Second, patients with chronic
hepatitis C carry a substantial risk of fulminant
hepatitis and death associated with HAV superin-
fection (Vento et al, 1998).

The present study was aimed at elucidating if
the immune response to HAV infection is in any
way affected by chronic infections with either HBV
or HCV or otherwise, if it exhibits an age-depen-
dent prevalence indicative of an area of intermedi-
ate endemicity. Our results clearly show immunity
to HAV infection increasing with age, irrespective
of the group of individuals tested. In other words,
anti-HAV was found to gradually increase within
the age group between 21 and 30 years comprising
asymptomatic HBV carriers, HBV- as well as HCV-
related CLD patients and healthy blood donors alike,
reaching an approximately 80 % protective level
among those between the age of 31 and 40 years.
Consequently, HBV-/HCV-related CLD patients below
the age of 20, a scenario not uncommon in Thai-
land, are at increased risk to develop fulminant hepatic
failure due to superinfection with HAV. Hence, we
would recommend those individuals diagnosed with
chronic liver disease due to chronic HBV/HCYV in-
fection and negative for anti-HAV be vaccinated
against hepatitis A virus infection.
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