
Bulletin ofthe WorldHealth Organization, 61 (6): 991-996 (1983) © World Health Organization 1983

Prevalence of specific markers of viral hepatitis A and B
among an Ethiopian population

LAKEW GEBRESELASSIE 1

There have beenfew reportsfrom Africa, and nonefrom Ethiopia, pertaining to sero-
epidemiological investigation of viral hepatitis A and B. In this study, 396 serum samples,
from male and female Ethiopian subjects aged between 3 and 60 years, were tested for
specific markers ofhepatitisA and B. Antibodies to hepatitisA virus were detected in 991%
of the study population. There was an overall prevalence of hepatitis B surface antigen
(HBsAg) of9%, with a peak value of 15% in the age groups 21-30 years and > 41 years.
The pattern of age prevalence ofHBsAg was similar to that found in China (province of
Taiwan), Senegal and Thailand. The distribution ofthe subtypes ofHBsAg was in line with
that generally found in east Africa, northern Europe, and central America, where subtype
ad predominates. HBsAg wasfound in 3 times more men than women (10.5 % and 3.5%,
respectively). Antibodies to hepatitis B surface antigen were found in 67% of the popu-
lation, and were evenly distributed between males and females. In general, the results
indicated that hepatitis B virus is more endemic in rural, rather than urban, areas, while
hepatitis A virus is endemic throughout the country.

The epidemiology of hepatitis A virus (HAV) in
developing countries has been described to be the
same as that of poliovirus, in that immunity is
acquired during the first few years of life (33).
Conversely, in developed countries a correlation has
been observed between the prevalence of HAV anti-
body (anti-HAV) and age, reflecting improvements in
basic hygiene in the last few decades. Most of the
recently diagnosed infections in developed countries
have been contracted during visits to endemic areas
(12).

Hepatitis B virus (HBV) is well established in differ-
ent populations throughout the world. The preva-
lence of the hepatitis B surface antigen (HBsAg)
carrier state in apparently healthy individuals is about
5-20% in many tropical and subtropical countries,
compared with 0.1-0.6Oo in temperate countries (37).
While the high prevalence of HBsAg in the tropics is
well known, the epidemiological patterns of anti-
genaemia in these settings are far from clear. The
significance of sex, age, and socioeconomic factors in
the distribution of markers ofHBV is not well known,
mainly because of the lack of adequate seroepidemio-
logical studies.

In this report, we present results of a seroepidemio-
logical survey of 396 people randomly selected from
four distinct groups representative of the population
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of Ethiopia. The objective of the survey was to obtain
preliminary information concerning the distribution
of markers of HAV and HBV in the country.

STUDY POPULATION AND METHODS

Study groups

The study population included in this investigation
can be divided into four distinct groups.

Group I of the study population consisted of 225
men and 11 women, aged between 12 and 60 years,
and living in the Angar-Dadessa river valley in
Wollega province in the west of Ethiopia. The region
is a rural area with poor hygienic conditions, the
drinking water used by the people comes from a pool.
The total number of people living in the region is
15 000-20 000. Of the 236 people in the study, 41
were members of a particular ethnic group, the
Shankellas, who are indigenous to the region. All the
remaining people in this study group had migrated to
the region during the last 9 years to work on the newly
organized state farms.

Group 2 consisted of 91 boys between the ages of 3
and 13 years from all parts of the country. The sera
were collected at the Ethiopian Central Laboratory
and Research Institute in Addis Ababa.

Group 3 consisted of 17 young women of child-
bearing age attending the maternity and child care
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department of the Black Lion hospital in Addis
Ababa. The exact ages of the women are not known.

Group 4 comprised 28 women and 24 men working
in hospitals in Addis Ababa.

Methods

The serum samples were transported from Addis
Ababa by air freight in sealed glass ampoules to the
University of Lund, Malmo, Sweden, where all the
serological analysis was done. In all cases, solid phase
radioimmunoassay (RIA) was used for the detection
of HBsAg, using locally prepared goat anti-HBS as
solid phase and '25I-labelled anti-HBs' as conjugate.
Detection of HBsAg in the RIA was counterchecked
by subtyping using immunoelectroosmophoresis
(IEOP) following the method described by Passen-
dorf et al. as modified by Hansson & Johnsson (15),
using type-specific guinea pig anti-d and anti-y anti-
sera or goat antiserum specific for both subtypes. An
AUSAB kit' was used for detecting anti-HBs; RIA
was used for the detection of hepatitis B e antigen
(HBeAg) and its antibody, anti-HBe; a CORAB kit'
was used for the detection of antibody to hepatitis B
core antigen (anti-HBc). DNA polymerase activity
associated with hepatitis B virus Dane particles was
assayed following the method described by Kaplan et
al. (18) with minor modifications by Nordenfelt et al.
(23). A HAVAB kit' was used for the detection of
anti-HAV.

RESULTS

HBsAg
The overall prevalence of HBsAg in the study

population was 9% (Table 1), with a peak value of
15% in the age groups 21-30 years and > 41 years
(Table 2). Of 56 female subjects tested, only 2 (3.5%)
were found to have HBsAg, compared with 36 of 340
males (10.5%). Of the four study groups, groups 1
and 4 had the highest prevalences (11I% and 10O%,
respectively); no HBsAg was found in group 3
(women of child-bearing age).
Among the inhabitants of the Angar-Dadessa

valley (group 1), a slightly higher prevalence of
HBsAg was seen in the Shankellas, who are in-
digenous to the region (5 of 41, 12%) than in the im-
migrant population (20 of 195, 10%/).
Of the 38 serum samples from individuals identi-

fied as carriers of HBsAg, 30 could be typed using
guinea pig type-specific antisera. Of these, 21 (70%o)
were found to be type ad and the remainder type ay.
In group 1, 85% of carriers (17 of 20) were type ad.

e Abbott Laboratories.

Table 1. Prevalence of HBsAg and anti-HBs in an
Ethiopian population

HBsAg Anti-HBs

Study No. No. % No. No. %
group tested posi- tested posi-

tive tive

1 236 27 11 181 145 80
2 91 6 7 85 32 37
3 17 0 0 17 12 70
4 52 5 10 47 32 68

Total 396 38 9 330 221 67

Table 2. Age prevalence of HBsAg and anti-HBs in an
Ethiopian population

HBsAg Anti-HBs
Age
group No. No. % No. No. %
(years) tested positive tested positive

3-8 46 4 9 40 14 35
9-14 51 2 4 47 21 44
15-20 74 5 7 62 43 69
21-30 131 19 15 102 79 77
31-40 57 5 9 47 39 83
>41 20 3 15 15 13 86

Anti-HBs

Of 330 samples tested, 221 (67%) were found to
contain anti-HBs (Table 1); the prevalence increased
with age (Table 2), so that in the group over 41 years,
86% of subjects were antibody-positive. The preva-
lence of anti-HBs was almost identical for males and
females: 196 of 277 males (70/o) and 37 of 53 females
(69/o) were found to be positive.

HBeAg and anti-HBe

The overall prevalence of HBeAg among the
HBsAg carriers was 44%0, and that of anti-HBe, 55%
(Table 3). There was a decrease in the prevalence of
HBeAg with age up to 15-20 years; in the older groups
the prevalence increased with age. The reverse was
seen for the prevalence of anti-HBe, i.e., the preva-
lence increased up to the age of 15-20 years and
decreased thereafter.

In 5 of 8 samples tested (62.5%), the presence of
HBeAg was associated with HBV DNA polymerase
activity.
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Table 3. Age prevalence of HBeAg and anti-HBe in an
Ethiopian population

HBeAg Anti-HBe
Age
group No. No. % No. %
(years) tested positive positive

3-8 4 3 75 1 25

9-14 2 1 50 1 50

15-20 4 1 25 3 75

21-30 1 7 6 35 1 1 64

31-40 5 2 40 3 60
>41 2 2 100 0 0

Total 34 15 44 19 56

Anti-HBc

There was a high correlation between the presence
of anti-HBs and anti-HBc antibodies. Of 100 samples
negative for anti-HBs, all but 4 were also negative for
anti-HBc. These 4 samples were retested for HBsAg
using a more sensitive assay system, b and 2 were
found to be positive. Of 18 subjects who were positive
for anti-HBs, 2 were found to be negative for anti-
HBc, but both these samples had given a low count in
the anti-HBs assay (P/N = 2.1-9.0).

Anti-HAV

There was an overall prevalence of anti-HAV of
99% (392 of 396 samples).

DISCUSSION

Prevalence ofHBsAg
The 9.0% prevalence of HBsAg found among the

study population is among the highest in the world.
Szmuness has established an average prevalence of
HBsAg of 7% for the whole of east Africa and 6-10%
for sub-Saharan Africa and south-east Asia (32, 34).
The higher endemicity observed in the rural group has
been reported by other investigators for other parts of
the world (17). The observation of a high prevalence
of HBsAg among hospital personnel is also in agree-
ment with other studies which have established a high
risk of exposure to HBV infection among these
workers (20).
Knowledge of the age distribution of HBV markers

may be helpful in assessing susceptibility of various
age groups, extent of exposure, and modes of trans-

b AUSRIA II, Abbott Laboratories.

mission. Previous studies have indicated that HBsAg
is rarely detectable in infants and small children in
areas of low prevalence (34). In high prevalence
areas, two different patterns can be distinguished.
Either:

1. HBsAg rates in infants are very high, e.g., in
China (province of Taiwan) (4), Senegal (25), and
Thailand (13); or

2. Rates in infants are relatively low and increase
with age, e.g., in Alaska (among the Indians) (2),
Greenland (29), Panama (26), Papua New Guinea
(36), and the Solomon Islands (21).
The pattern in Ethiopia is quite similar to that of

the first group, with the antigenaemia peak between
the age of 21 and 30 years. Further work is required to
confirm the prevalence of HBsAg in the age group
41-60 years, since the figure of 15% found in the
present study was based on a small number of people.
The prevalence of HBsAg was 3 times higher in

males than in females in the present study. Blumberg
reported that in 22 of 23 population studies described
up to 1972, HBsAg was detected more frequently in
males than in females (6), and the male: female ratio
could be as high as 3.5:1 (34). It has been suggested
that certain sex-specific behaviour patterns or occu-
pational activities may expose males more often to
HBV, or that some immunological deficiency and/or
genetic predisposition may mean that a larger percent-
age of infected males than females develop a chronic
infection. An alternative explanation put forward by
Szmuness (34) is that HBsAg titres are lower in female
carriers, resulting in higher detection rates among
males during point prevalence surveys. However, the
underlying mechanism of the sex difference in
response to HBV remains obscure.
As regards the people living in the Angar-Dadessa

valley, there was a slightly higher prevalence among
the Shankellas who are indigenous to the region.
Further work is required to determine if the
Shankellas are at a higher risk of HBV infection than
the other groups.

Subtypes ofHBsAg
The epidemiology of HBV has been described in

terms of the geographical distribution of the major
subtypes of HBsAg (3, 8, 24, 33). Serological analysis
of HBsAg has revealed that it is composed of several
distinct antigenic specificities. In addition to a group-
specific a antigen, there are at least two sets of
mutually exclusive determinants, d and y, and w and
r. Thus, four major subtypes have been recognized
adw, adr, ayw, and ayr (28).
There is no evidence to indicate that the severity or

chronicity of the disease is related to the subtypes.
However, they have proved to be very useful epi-
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demiological markers of infection. The finding of a
predominance of type ad in the present study is in line
with the distribution pattern of the major subtypes of
HBsAg in east Africa. Studies in asymptomatic
carriers have shown that subtype adw predominates
in northern Europe, east Africa, and northern and
central America (31). It has been suggested that, in
addition to being useful epidemiological markers in
tracing infections from an index case or carrier, the
subtypes may also prove to be useful demographic
markers since they apparently reflect population
migration. For example, it has been shown that immi-
grants to Israel tend to have the HBsAg subtype of
their country of origin, and the same subtype was gen-
erally found in offspring born in Israel (3).

Prevalence of anti-HBs

The detection of anti-HBs in a serum sample is an
indication of past infection with HBV or immuniz-
ation with HBsAg. The 67% prevalence of anti-HBs
found in the study population is among the highest in
the world. A similar prevalence has been reported
from areas highly endemic for HBV (5, 9, 11). A
lower prevalence of anti-HBs (5-20%) has been
reported from North America, western Europe, and
Scandinavia (14, 19, 27, 30, 35). The higher pre-
valence of anti-HBs observed in group 1 is in agree-
ment with other studies which have established a
higher endemicity of HBV in rural areas (17).
The observation of increasing prevalence of anti-

HBs with age indicates a continual exposure to HBV
throughout life. However, the mode of transmission
of infection with HBV in this population was not con-
sidered in this study.
Szmuness has previously reported that there seems

to be no difference between the sexes in the prevalence
of anti-HBs (34); the present study has confirmed
this.

Prevalence ofHBeAg and anti-HBe

Decrease in HBeAg reactivity is related to the
duration of the carrier state rather than the age of the
subject (34). Hence HBeAg positivity may indicate a
relatively recent onset of surface antigenaemia. In the
present study, HBeAg was detected in three subjects,
aged 38, 40 and 45 years, who had recently migrated
to the endemic region. It is probable that they
contracted the infection in the new area of residence.
In general, it is likely that people who contract HBV
infection at an early age will seroconvert to anti-HBe
carriership by the age of 15-20 years. The observation

of HBeAg in one 60-year-old Shankella man cannot
be satisfactorily explained with the available data.

Correlation between HBeAg and HBV DNA poly-
merase activity

A close (lOO1o) correlation between HBeAg and
DNA polymerase activity associated with Dane
particles has been reported previously (16, 23). The
correlation in the present study was only 62.5%;
however, the volume of the serum samples used for
the DNA polymerase assay in this study was between
0.5 and 0.7 ml, compared with 2 ml used in the other
studies.

Prevalence of anti-HBc

The value of detection of anti-HBc in a seroepi-
demiological study has been described by Deinhardt
et al. (10). However, no significant difference has
been reported in the prevalence of the two specific
markers, anti-HBc and anti-HBs. The higher preva-
lence of anti-HBs among haemophilia patients has
been ascribed to an HBsAg which is an immunogenic
but non-infectious component ofHBV (7,24). In this
study, there was a 98% correlation between anti-HBc
and anti-HBs. This correlation rose to 100%/o for the
samples that had a medium or high count in the anti-
HBs assay (P/N > 10).

Prevalence ofanti-HAV

There was a 990% prevalence of anti-HAV among
the study population. Reports from other African
and Asian countries have indicated an equivalent
prevalence of anti-HAV. Barin et al. found a 100/o
prevalence of anti-HAV among Senegalese children
by the age of 4 years (1). In this study the observation
of a 10007o seropositivity for anti-HAV among the
young boys ofgroup 2 provides useful information on
the epidemiology of HAV in this population. If we
assume that maternal anti-HAV is no longer present
after the age of 6 months, then there is a period of
only 2.5 years before the youngest boys in the group
begin to develop their own antibody. There is a high
probability of infection with HAV during the neo-
natal period or during the first few years of life. The
waning of anti-HAV during later years, as described
by other workers (33), was not observed in this study.
With the exception of four individuals, the study
population was positive for anti-HAV, with no age- or
sex-related differences in titre.
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RESUME

PREVALENCE DE MARQUEURS SPECIFIQUES DE L'HEPATITE
VIRALE A ET B DANS LA POPULATION ETHIOPIENNE

II n'y a eu que de rares rapports en provenance d'Afrique,
et aucun en provenance d'Ethiopie, relatifs A une enquete
sero-epidemiologique sur l'hepatite virale A et B. Dans la
presente etude, nous avons eprouve 396 echantillons de
serum d'hommes et de femmes pour y rechercher les mar-
queurs de l'hepatite A et B. Des anticorps a 1'egard du virus
de l'hepatite A (anti-HAV) ont e deceles chez 99% des
sujets dans la population etudiee. La prevalence globale de
I'antig6ne de surface de l'hepatite B (HBsAg) etait de 9%o,
avec une valeur maximale de 15% dans les groupes d'Age
21-30 ans et > 41 ans. La distribution de la prevalence de
HBsAg en fonction de l'Age etait la meme que celle qui a e
observ&e en Chine (Province de Taiwan), au Senegal et en

Thailande. La repartition des sous-types de HBsAg concor-
dait avec celle qu'on observe generalement en Afrique orien-
tale, en Europe septentrionale et an Amerique centrale, oiu
predomine le sous-type ad. HBsAg a e trouve trois fois
plus souvent chez les hommes que chez les femmes (10,5% et
3,5%, respectivement). Des anticorps contre l'antigene de
surface de l'hepatite B ont ete detectes chez 67% de la popu-
lation, et etaient egalement distribues entre les sujets de sexe
masculin et ceux de sexe feminin. En general, les resultats
obtenus montrent que le virus de l'hepatite B est plus ende-
mique dans les zones rurales que dans les zones urbaines,
alors que celui de l'hepatite A est endemique partout dans le
pays.
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