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Abstract

AIM: To determine the prevalence of hepatitis B in
Nahavand and evaluate the HBsAg positive prevalence in
families with a member who was confirmed to have HBV
infection.

METHODS: This study was performed in two phases. In
the first phase, 1 824 subjects in Nahavand city were
selected. The interviewers visited the houses of chosen
families to fill the questionnaire and take the blood samples.
All subjects signed an informed consent before interviews
and blood sampling. The samples were evaluated for HBV
virologic markers. In the second phase, 115 HBsAg-positive
cases were enrolled and evaluated for HBV virologic
markers.

RESULTS: The prevalence of positive HBsAg in Nahavand
was 2.3%. The most frequent relatives of index cases
were sons and daughters (32.2% and 23.5% respectively).
Twelve (11%) of all family members were HBsAg positive.
Fifty (56.2%) were isolated HBsAb positive and only one
person (2.5%) was isolated HBcAb positive. The higher
rates of HBsAg marker were detected in the brothers
(1-25%) and fathers (1-12.5%). The infection rate in
husbands and wives of index cases was 10%. Only two
(16.7%) of all HBsAg-positive participants reported
previous HBV vaccination.

CONCLUSION: The prevalence of intra-familial HBV infection
is lower in Nahavand of Iran compared to other studies.
More attention should be paid to HBV vaccination and
risk-lowering activities.

© 2005 The WJG Press and Elsevier Inc. All rights reserved.
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INTRODUCTION

Middle East countries including Iran have an intermediate
prevalence of hepatitis B. In Iran, hepatitis B prevalence is
low as 1.07% in Shiraz and as high as 8.96% in Toiserkan[1].
There are three main routes of HBV transmission including
blood, sexual contacts, and horizontal. In endemic regions
of the world such as Africa, Greece, and Hong Kong,
vertical transmission from mother to newborn infant and
horizontal transmission among children play an important
role in intra-familial transmission of HBV. In North America
and Western Europe, however, the main route of  transmission
is intimate sexual contacts[2-4].

A study of general population in Hamadan of Iran[5]

reported that HBV infection is low in unmarried men and
women (18.26%) and high in widows and divorcees (51.59%),
suggesting that horizontal transmission is likely to be the
primary mode of acquisition of HBV infection in children
and young adults. Also, infection is partly transmitted before
or soon after birth to babies of HBsAg-carrier mothers.
Socio-economic and demographic variables have a greater
impact on the prevalence of HBV infection than blood or
medical care variables in this population.

In a study in Spain, 848 of family members of 285
HBsAg-positive patients were evaluated and reported that
33.5% of them were positive for at least one HBV virologic
marker[6]. In the other study in Australia, family members
of 145 HBV patients were studied and the results showed
that 16% of them were HBsAg positive, and that HBV
transmission within families is greater, if the index case has
a HBsAg and HBeAg-positive mother rather than a HBeAg-
negative one[7].

The city of Nahavand in Hamedan Province (in west
of Iran) has always been considered to have high prevalence
of hepatitis B without any definitive study. This study aimed
to determine the prevalence of  hepatitis B in Nahavand
and evaluate the HBsAg positive prevalence in families with
a member who was confirmed to have HBV infection.
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MATERIALS AND METHODS
This cross-sectional study was conducted during a 2-mo
period (February-March 2003) in people aged 6 years and
over in the city of Nahavand, located in the western part
of Iran with a population of 72 000. In Nahavand there
are 5 health care centers and 1 health site, and 304
participations were randomly selected from each of them.

This research was carried out in two phases. First, we
studied the prevalence of hepatitis B in population of
Nahavand (2002) and after identifying the HBsAg-positive
cases, all of their families were enrolled into the second
phase. The population less than 5 years old was not included
in our study because blood sampling was difficult.

A questionnaire including demographic data, marital
status and history of vaccination was developed. After taking
the approval of health authorities of the city and city council,
the educational sessions for data collection teams and
directors of health care centers were held to train them on
the details of  interviewing, questionnaire filling, and blood
sampling. Demographic data on eligible families were obtained
from 1999 health registry.

The selected families were contacted at their residence.
The family members older than 5 years were interviewed
and informed consent was obtained. For those under
15 the parents also signed the consent forms. The
questionnaires were filled by interviewers, who also took
blood samples. The blood samples were sent to the laboratory
of  research center for gastro-enterology and liver disease,
Shaheed Beheshti University of Medical Sciences at the
end of each day. The virologic markers of hepatitis B
were assessed.

After revealing HBsAg-positive cases, we collected
demographic data of their families. The selected families
were contacted at their residence and given description of the
second phase by the interviewers. After signing the consent
forms by the family members, the interviewers took blood
samples and sent them to the laboratory (as above mentioned).
All the virologic markers of hepatitis B were assessed.

It should be explained that HBsAg detection was carried
out by Diasorin kit with lot no. 0370790/1A through sandwiched

ELISA. HBsAb and HBcAb levels were measured by Diasorin
kit with lot no. 9230320/A through sandwiched non-competitive
ELISA and Diasorin kit with lot no. 8540480/1B through
competitive ELISA, respectively. All data were fed into an
access data bank. SPSS version 11 was used for the analysis
of data.

RESULTS

Of all subjects, 85 (4.6%) did not participate in study,
1 005 (55.1%) were married. The mean family population
was 4.8±1.9, the smallest family had 1 member while biggest
family had 13 members. The prevalence of HBsAg-positive
cases in Nahavand was 2.3%. The hepatitis B serologic
markers in the study subjects are shown in Table 1.

One hundred and fifteen family members including 8
(7%) mothers, 8 (7%) fathers, 11 (9.6%) sisters, 4 (3.5%)
brothers, 27 (23.5%) daughters, and 37 (32.2%) sons, 10
(8.7%) husbands, and 10 (8.7%) wives were enrolled.
Seventy-one (61.7%) of them were married.

In the participants, 23 (20.2%) had the education of
literacy, 19 (16.7%) diploma and 15 (13.2%) higher than
diploma, 33 (28.9%) were students and 26 (22.8%) were
housekeepers. Twelve (11%) of  all family members were
HBsAg positive. Fifty (56.2%) were isolated HBsAb
positive and only one person (2.5%) was isolated HBcAb
positive.

Table 2 shows the relevance of  HBV virologic markers
to the index case. Higher rates of HBsAg marker were
detected in the brothers (1-25%) and fathers (1-12.5%).
The prevalence of HBsAg-positive cases in sons and
daughters was identical (1.1%). The infection rate in husbands
and wives was 10%.

The most frequent relatives with HBsAb positive were
husbands and wives (5-71.4%) and then daughters (17-70.8%).
There was no positive HBsAb in fathers. Only one person
(son) was HBcAb positive.

It should be mentioned that the HBsAg-positive family
members were evaluated for HBeAg and HBeAb and all
of them were HBeAg negative and HBeAb positive. Also

Table 1  Frequency distribution of hepatitis B serologic markers in participants

HBsAg positive Isolated HBcAb positive Isolated HBsAb positive HBcAb and HBsAb positive

Number (%) 42 (2.3) 143 (7.84) 212 (11.62) 217 (11.9)

Sex (male%) 54.8 44.1 41.5 53.9

Age (mean±SD) 40.2±18 55.2±16 37.3±22 52.8±17

Marriage (%) 66.7 71.3 51.4 80.2

Table 2  Frequency distribution of hepatitis B virologic markers in family members of index cases, n (%)

               HBsAg positive        Isolated HBsAb positive Isolated HBcAb positive

Mother        0 (0)     2/8 (25)    0 (0)

Father   1/8 (12.5)          0 (0)    0 (0)

Sister   1/8 (10)     5/8 (62.5)    0 (0)

Brother   1/4 (25)     1/4 (25)    0 (0)

Daughter 3/27 (1.1) 17/27 (63)    0 (0)

Son 4/37 (1.1) 15/37 (40.5)                1/37 (2.7)

Husband 1/10 (10)   5/10 (50)    0 (0)

Wife 1/10 (10)   5/10 (50)    0 (0)
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they had normal liver function test.
Only 2 (16.7%) of the HBsAg-positive participants

reported previous HBV vaccination, while 23 (46.9%) of
the subjects with isolated HBsAb had previous HBV
vaccination.

DISCUSSION

Among the 115 family members studied, sons and daughters
were the most frequent relatives. We had some limitations
in categorizing the data for discussion, because the number
of positive HBsAg cases in children was low (three daughters
and four sons). Sex proportion was identical in HBsAg-
positive cases and others. Single participants were about
twice of married ones. The most frequent level of education
of family members was illiteracy and the most frequent
occupations were students and housekeepers. The population
less than 5 years old was not included in our study because
blood sampling was difficult. This can underestimate the
true frequency of hepatitis B in our population.

The mean age of HBsAg-positive cases was 40.2±18 years.
The phenomenon of e-seroconversion in this age group
may responsible for the low transmission rate of HBV in
our study in comparison to some other regions because
marriage age during recent years has increased in Iran. There
is no population-based study about genotypes of HBV in
Iran. In a limited study, genotype D is found to be the most
common genotype in patients with chronic hepatitis B[8].

In overall, 11% of family members were HBsAg positive.
There are different studies about HBV intra-familial trans-
mission in the world that in the strongest ones, phylogenetic
sequence analysis and amino-acid variation of the HBV
core gene were performed. It is obvious that this way is the
only way to confirm HBV intra-familial transmission, but
due to lack of sufficient resources in present study, this
procedure was not possible[8-10].

In a study in 2002 in Italy[9], 49 individuals from 13
families with sibling clusters of positive HBsAg carriers are
investigated, HBV isolates are genotyped following amplification
of the surface gene region of the viral genome, thus providing
convincing evidence that viral isolates within a family originate
from the same source. It was reported that the prevalence
of HBsAg is significantly higher in family members than in
the control group (P<0.001)[10]. A study in South Korea also
reported that among 71 non-vaccinated HBsAg carriers,
10 are positive for HBsAg (14.1%), but none of the controls
is positive for HBsAg[11]. In a study in Spain, among
330 relatives of  145 HBsAg carriers observed over a mean
period of 20.1 mo, 284 were positive for at least one HBV
marker[6]. It was reported that relatives of 26 positive HBsAg
cases present an intra-familial prevalence of HBV infection
of 28.8%[12]. In other countries, variable results have been
reported[13-18].

In this study, the highest prevalence of HBsAg was in
the fathers and sons, and infection rate in the husbands and
wives was identical. A Turkey study showed that the husbands
had a higher rate of HBsAg than wives (70.0% vs 21.9%,
P<0.01)[10]. The high prevalence of HBsAg infection among
spouses may be due to sexual transmission in menstrual
period in other countries. In Iran, because of cultural and

religious aspects, this way of intra-familial transmission has
a low prevalence. HBV transmission within families is greater,
if they have a HBsAg positive mother rather than a HBsAg
positive father[6]. The current results show that most of the
family members are not vaccinated for HBV infection, so
the necessity of HBV vaccination in HBsAg-positive family
members must be considered. It has been shown that only
half of the isolated HBsAb-positive persons have a history
of HBV vaccination. Some people might have insufficient
information about vaccines. Coexistence of  HBsAg and
hepatitis B surface antibody (anti-HBs) has been reported
in approximately 24% of HBsAg-positive individuals[19] and
low level of HBsAg in some of our people with isolated
positive HBsAb may describe the above finding. We think
that repeat testing for HBcAb in people with isolated positive
HBsAb during a long time of follow-up may be helpful.

In conclusion, the prevalence of intra-familial HBV
infection is low in Nahavand of Iran. More attention should
be paid to HBV vaccination and risk-lowering activities.
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