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Prevalence of viral hepatitis markers in the population
of Portugal*

HENRIQUE LECOUR,' A. TOME RIBEIRO,2 1ZOLETT AMARAL,3 & M. AMI-LIA RODRIGUES4

The prevalence of viral hepatitis markers in apparently healthy individuals of both
sexes, born and living in both urban and rural areas of all the Portuguese provinces, was
studied by radioimmunoassay.

The anti-HAV prevalence was determined in 1770 individuals, 1-84 years old, divided
into 8 age groups. The HBsAg prevalence was determined in 1440 individuals, 15-84 years
old, divided into 5 age groups, while the anti-HBs prevalence was determined in 1980
individuals, 1-84 years old, divided into 8 age groups. The data were standardizedfor the
Portuguese population.

The anti-HA V results were similar for both sexes and showed a general prevalence of
84.9%. No significant difference in the prevalences between urban and rural areas was
found. Age-group prevalences of anti-HA V were: 1-4 years, 23.9%; 5-9 years, 61.3%Mo;
10-14 years, 76.4%; 15-19 years, 93.4%; and over 30 years, 99%.
The HBsAg results showed a general prevalence of 1.25% for persons over 15 years old

(2.04% for males and 0. 78%9forfemales). The anti-HBs results were similarfor both sexes
andshowed ageneralprevalence of24.3%. The northern provinces tended to have a higher
anti-HBs prevalence than the southern ones, except for Lisbon province which had the
highest figure. Age-group prevalences of anti-HBs were: 1-4 years, 7.6%o; 5-9 years,
12.6%; 10-14 years, 8.77%; 15-19 years, 23.5%; 20-29 years, 28.4%o; and over 30 years,
between 30.0% and 34.3%.
Only 5.3% of the anti-HA V-positive individuals, 11.2%o of the HBsAg carriers, and

9.2% of the anti-HBs-positive individuals had a history of acute hepatitis.
These results show that Portugal may be considered an endemic areafor viral hepatitis

infections.

The prevalence of viral hepatitis markers is much
higher in the population of Mediterranean European
countries than northern European countries. Thus, in
populations aged over 30 years, the prevalence of
antibody to hepatitis A virus (anti-HAV) was about
901o in Spain (2) and Greece (12), while in Sweden
it varied from 9% to 36% (5). The prevalences of
hepatitis B surface antigen (HBsAg) and surface
antibody (anti-HBs) were also found to be much
higher in the Mediterranean European populations
(14,18).
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Viral hepatitis is an endemic disease in Portugal
but, so far, its epidemiological significance is not
known. The purpose of the present study was to
investigate the prevalences of anti-HAV, HBsAg and
anti-HBs in the population who were born and were
living in all parts of the country.

POPULATION AND METHODS

Serum samples from apparently healthy persons
were studied. Individuals of both sexes, who were
born and were living in urban and rural areas of all the
provinces of Portugal, were randomly selected. This
population, aged between 1 and 84 years, was
distributed by age group; children under 1 year old
were excluded because passive immunity could have
been acquired from the mother.
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Table 1. Age-standardized prevalences of anti-HAV and
anti-HBs in the Portuguese population

Anti-HAV Anti-HBs

Age- Age-
Age No. standardized No. standardized
group examined prevalence examined prevalence
(years) (%) (%)

1-4 245 23.6 180 7.6

5-9 245 61.3 180 12.6

10-14 210 76.4 180 8.7

15-19 215 93.4 288 23.5

20-29 225 96.5 288 28.4

30-39 220 99.2 288 30.0

40-49 205 99.0 288 34.3

> 50 205 99.1 288 31.3

For the determination of the anti-HAV prevalence,
1770 individuals (731 males and 1039 females)
aged from 1 to 84 years were studied in 8 age groups
(Table 1). A total of 410 serum samples were collected
in Oporto province for use in a pilot-study (9) and
another 1360 serum samples were collected in the rest
of the country (80 samples per province).

For the determination of the HBsAg prevalence,
1440 individuals (539 males and 901 females) aged
15-84 years were studied in 5 age groups (288
individuals per age group). Serum samples were
collected in all the provinces of the country (80
samples per province).

For the determination of anti-HBs prevalence,
1980 individuals (815 males and 1165 females) aged
1-84 years were studied in 8 age groups (Table 1).
Serum samples were collected in all provinces of the
country (110 samples per province).
The serum samples were stored at -20 °C until

examined, the viral markers being detected by solid-
phase radioimmunoassay (RIA) using the following
kits: HAVAB for the anti-HAV, AUSRIA II for
HBsAg, and AUSAB for anti-HBs.a The tests were
performed according to the procedures described by
the supplier. Positive tests for HBsAg and anti-HBs
were repeated for confirmation. Determination of the
e antigen and antibody (HBeAg and anti-HBe) was
made by radioimmunoassay in the HBsAg carriers,
using the HBe kit.a

Results of the anti-HAV and anti-HBs survey were
standardized for the Portuguese population by the
direct method (10). Standardized age-prevalences
and standardized province-prevalences were obtained
according to figures from the last Portuguese census
(1970).

' All kits from Abbott Laboratories, Chicago, IL, USA.

All the individuals studied were questioned
regarding a past history of acute hepatitis or
jaundice.

RESULTS

The standardized prevalence of anti-HAV in the
whole population studied was 84.9%o. Table 1 gives
the standardized age-prevalences, while the
standardized prevalence in each province (shown in
Fig. 1) ranged from 76.7% to 91.0%o, the difference
between the extreme values not being significant.
Anti-HAV prevalence was similar for both sexes.
Only 18 individuals were HBsAg-positive. This

finding corresponds to an HBsAg prevalence of
1.25%o for persons over the age of 15 years. Sex-

Lisbon atA
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Fig. 1. Prevalences of anti-HAV and anti-HBs in the
Portuguese provinces.
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prevalences were 2.040o for males (11 individuals)
and 0.78% for females (7 individuals). Seventeen of
the HBsAg carriers were aged between 15 and 49
years, and one was 65 years old. Only 1 out of the 18
HBsAg carriers was also HBeAg-positive; 11 persons
had anti-HBe and 6 revealed no HBe markers.
The standardized prevalence of anti-HBs in the

whole population studied was 24.3%. Table 1 shows
the standardized age-prevalences. The analysis of the
data for the standardized province-prevalences
showed (Fig. 1) that the provinces in the north of the
country had a higher prevalence than those in the
south, except for Lisbon which had the highest
prevalence in the country. Anti-HBs prevalence was
similar for both sexes.
Only 5.3%o of the anti-HAV-positive individuals,

11.2% of the HBsAg carriers, and 9.2% of the anti-
HBs-positive individuals had a history of acute
hepatitis.

DISCUSSION

The epidemiology of viral hepatitis has been
studied in several countries of the world in selected
population groups, mainly in blood donors or adults
living in urban areas. Nevertheless, these groups are
not representative of the general population (5, 15,
18). In the present study, the prevalence of hepatitis
markers was determined in the normal population,
born and living in all the Portuguese provinces, not
only in urban areas but also in rural areas, and
including all age groups, thus permitting a global
evaluation of the viral hepatitis prevalence in
Portugal.
As is well known, viral hepatitis A is very con-

tagious through faecal-oral transmission and
frequently occurs in small outbreaks. The faecal
excretion of the virus, a high rate of subclinical
infections, and a low sociohygienic level of the popu-
lation are predisposing factors leading to these
outbreaks.

There is no evidence to support the concepts of a
chronic carrier state for the hepatitis virus A (4).
Thus, the eradication of viral hepatitis A is possible
only by intervening in the transmission pathways, as
seen in the almost total eradication of the infection in
Scandinavian countries in recent years (5). In these
countries the prevalence of anti-HAV in the younger
age groups is very low and most hepatitis cases
occurred among them as a result of exposure to the
virus during short stays in countries with a higher
endemic rate (8). The higher anti-HAV prevalence
rates found in the older age groups in northern and
central European countries reflect the frequent
transmissibility of the virus several decades ago, when

the sanitary conditions in these countries were not
very satisfactory as at present (8).
The anti-HAV prevalence in Portuguese adults

revealed by the present investigation is similar to
those found in Greece (5) and Spain (2). However, in
these two countries the prevalences in the younger age
groups were not as high as in Portugal, which could
be related to improvements in the local sanitary
conditions.

In Portugal there were no differences in the
endemicity of viral hepatitis A between the littoral
areas, with a greater urban population density, and
the predominantly rural interior areas. This endemic
situation can improve only through health education
of the people and improvements in general hygiene
and sanitation. Since anti-HAV persists for life (6),
the 93.4% standardized prevalence in the 15-19-
year-old age group shows that immunity must have
been acquired in the first two decades of life. Thus,
the probability of viral hepatitis A occurring in adults
is very low. In a study of 152 patients with this
infection (confirmed by anti-HAV, IgM-positive), we
found that only 7 (4.6%) were over 20 years old.b
Only a few (5.3%) of the 1394 individuals who were
anti-HAV-positive had a history of acute hepatitis,
which suggests that seldom is an infection followed by
clinical disease. As also occurs with poliomyelitis
virus, infection with hepatitis virus A is not apparent
in most of the cases, particularly in childhood, and
can only be revealed by the specific antibody in the
serum (19).

In contrast to what was observed for viral hepatitis
A, it has been estimated that in the world population
there are more than 175 million chronic carriers of
HBsAg, although the prevalence differs in various
geographical areas (1). The present investigation
shows that the HBsAg prevalence for the Portuguese
population aged over 15 years is higher than that in
northern Europe and lower than that in other
Mediterranean countries (18), but it should be
pointed out that these prevalence figures were mainly
determined in selected groups, namely blood donors,
and using techniques that were less sensitive for
HBsAg detection than the present ones. Nevertheless,
a correct study of the prevalence of viral hepatitis B
requires not only the evaluation of the HBsAg
prevalence, but also the anti-HBs prevalence or the
anti-HBc (antibody to hepatitis B core antigen)
prevalence in a representative sample of the pop-
ulation. These two antibodies were seldom looked for
and, again, usually only in blood donors (14, 18).
We did not investigate the HBsAg subtypes, but it is

worth mentioning that in a study of 61 Portuguese (57
patients with acute or chronic hepatic disease and 4

b LECOUR, H. [Viral hepatitis: epidemiology and diagnosis.l
Thesis, University of Porto, 1983 (in Portuguese).
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asymptomatic carriers), the ayw subtype was found in
70.5% and the adw in 29.5% (11). These percentages
are similar to those found in the Mediterranean
countries (7).
HBsAg prevalence has been shown to be lower

during the later decades of life (over age 50 years),
thus favouring the hypothesis that the carrier state is
transient, although remaining stationary for 15-30
years (16). The finding of a significant difference
between HBsAg prevalences according to sex agrees
with the results of the other studies (15), and it has
been suggested that this is related to epidemiological
and immunological factors.
The chronic carrier state is currently defined by the

persistence of HBsAg in serum for more than 6
months (15). Although the presence of HBsAg does
indicate both infection and infectivity, the latter
(infectivity) may be lower in carriers lacking HBeAg.
As HBeAg is a marker for viral replication (13, 17),
the infectious capacity of an HBsAg carrier is ensured
by the actual presence of HBeAg in the serum.
The standardized prevalence for anti-HBs in the

Portuguese population was 24.3%, or 30.2% for

those over 15 years old. According to these findings,
Portugal may be considered an endemic area for viral
hepatitis B, with prevalences similar to those in
Greece and Romania (14). The anti-HBs stan-
dardized age-prevalences (Table 1) increased from
7.60/ in the 1-4-year-old age group to 34.3% in the
40-49-year-old age group. The 23.5% prevalence in
the 15-19-years age group suggests that this infection
is not insignificant among Portuguese young people.
The anti-HBs standardized province-prevalences
indicate Lisbon and some regions in the north as the
areas of higher endemicity. In the northern regions,
there were no apparent differences between littoral
and interior areas, or between urban and rural areas
(Fig. 1)
The low rate of HBsAg carriers and of anti-HBs-

positive persons with a history of acute hepatitis
reflects the well known pattern of viral hepatitis B
infection. Indeed, subclinical forms of this infection
are frequent and only detectable by serological tests
(3, 15). This fact deserves consideration because the
infection can progress to chronic hepatic disease.

RESUME

PREVALENCE DES MARQUEURS DE L'HEPATITE VIRALE DANS LA POPULATION DU PORTUGAL

La prevalence des marqueurs de l'hepatite virale chez des
sujets apparemment bien portants des deux sexes, nes et
vivant dans des zones rurales ou des agglomerations
urbaines de toutes les provinces du Portugal, a W etudiee
par titrage radio-immunologique.
La frequence de l'anti-HVA a e etablie chez 1770 sujets

ages de I a 80 ans et repartis en 8 groupes d'age. La frequence
de l'HBsAg a e determinee chez 1440 sujets de 15 A 84 ans,
repartis en 5 groupes d'age, tandis que celle de l'anti-HBs
etait etablie chez 1980 sujets de 1 a 84 ans, repartis en 8
groupes d'age. Les donn&es ont e corrigees pour tenir
compte de la structure d'age au Portugal.

S'agissant de l'anti-HAV, les resultats font apparaftre une
frequence globale de 84,9%, avec des chiffres semblables
pour les deux sexes. Aucune difference significative n'a e
observ6e entre les zones rurales et les agglomerations
urbaines. La frequence de l'anti-HAV dans les differents
groupes d'age est la suivante: 1-4 ans, 23,99%; 5-9 ans,
61,,3%; 10-14 ans, 76,4%; 15-19 ans, 93,4%; et plus de 30

ans, 99%0.
Dans le cas de l'HBsAg, les resultats font apparailtre une

frequence globale de 1,25%o chez les plus de 15 ans (2,04%
chez les hommes et 0,78% chez les femmes). Pour l'anti-
HBs, la frequence globale est de 24,3% avec des chiffres
semblables pour les deux sexes. En general, la frequence de
l'anti-HBs est plus elev6e dans les provinces du nord que
dans celles du sud, a l'exception de la province de Lisbonne
oui l'on a enregistre la valeur la plus elevee. La fr6quence de
l'anti-HBs dans les differents groupes d'age est la suivante:
1-4 ans, 7,60/; 5-9 ans, 12,60/; 10-14 ans, 8,70o; 15-19 ans,
23,50/; 20-29 ans, 28,40/.; et plus de 30 ans, de 30,00o a
34,30/.
Parmi les sujets porteurs de ces divers marqueurs, seuls

quelques-uns avaient des antecedents d'hepatite aigue, a
savoir 5,30/ pour l'anti-HAV, 11,20/. pour l'HBsAg et 9,20o
pour l'anti-HBs.

Ces resultats montrent que le Portugal est une region
d'endemie pour les hepatites virales.

REFERENCES

1. ALTER, H. The infectivity of the healthy hepatitis B
surface antigen carrier. In: Bianchi, L. & Gerok, M.,
ed., Virus and liver. London, MTP Press, 1980,
pp. 261-266.

2. CARRENO, V. ET AL. Anti-HAV prevalence in healthy
people in Spain [Abstract only]. Gastroenterology, 79:
1101 (1980).



VIRAL HEPATITIS IN PORTUGAL 747

3. DENES, A. ET AL. Hepatitis B infection in physicians.
Journal of the American Medical Association, 239:
210-212 (1978).

4. DIENSTAG, J. ET AL. Hepatitis A virus infection: new
insights from seroepidemiology studies. Journal of
infectious diseases, 137: 328-340 (1978).

5. FROSNER, G. ET AL. Antibody against hepatitis A in
seven European countries. I. Comparison of prevalence
data in different age groups. American journal of
epidemiology, 110: 63-69 (1979).

6. FROSNER, G. ET AL. Laboratory diagnosis of hepatitis A
infection. In: Bianchi, L. & Gerok, M., ed., Virus and
liver. London, MTP Press, 1980, pp. 17-26.

7. HOOFNAGLE, J. Hepatitis B surface antigen and
antibody. In: Bianchi, L. & Gerok, M., ed., Virus and
liver. London, MTP Press, 1980, pp. 27-37.

8. IWARSON, S. ET AL. The changed epidemiology of
hepatitis A infection. Scandinavian journal of
inrfectious diseases, 10: 155-156 (1978).

9. LECOUR, H. ET AL. [Prevalence of hepatitis A antibody
in a population in Oporto district.] 0 Medico, 97:
379-383 (1980) (in Portuguese).

10. LILIENFELD, A. M. ET AL. Cancer epidemiology:
methods of study. Baltimore, Johns Hopkins Press,
1976.

11. DE MouRA, M. C. & ABREU, M. B. [Distribution of
hepatitis B surface antigen subtype adw and ayw in
acute and chronic liver disease.] Jornal do Medico, 95:
679-682 (1977) (in Portuguese).

12. PAPAEVANGELOU, G. ET AL. Epidemiologic charac-
teristics of hepatitis A virus infections in Greece.
American journal of epidemiology, 112: 482-486
(1980).

13. SHIKATA, T. ET AL. Hepatitis B "e" antigen and
infectivity of hepatitis B virus. Journal of infectious
diseases, 136: 571-576 (1977).

14. SOBESLAVSKY, 0. Prevalence of markers of hepatitis B
virus infection in various countries: a WHO
Collaborative Study. Bulletin of the World Health
Organization, 58: 621-628 (1980).

15. SZMUNESS, W. Recent advances in the study of the
epidemiology of hepatitis B. American journal of
pathology, 81: 629-644 (1975).

16. SZMUNESS, W. ET AL. Sociodemographic aspects of the
epidemiology of hepatitis B. In: Vyas, G. N. et al., ed.,
Viral hepatitis. Philadelphia, Franklin Institute Press,
1978, pp. 297-320.

17. TREPO, C ET AL. Nature and significance of HBeAg
specificities. In: Bianchi, L. & Gerok, M., ed., Virus
and liver. London, MTP Press, 1980, pp. 49-57.

18. WEWALKA, F. ET AL. OMGE-Study on prevalence of
hepatitis B surface antigen in different liver diseases.
Scandinavian journal of gastroenterology, 14 (suppl.
56): 55-68 (1979).

19. ZUCKERMAN, A. J. The three types of human viral
hepatitis. Bulletin of the World Health Organization,
56: 1-20 (1978).


