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Abstract
AIM: To determine the possible routes of intrafamilial
transmission pattern in pediatric cases of chronic hepatitis
B virus (HBV) infection.

METHODS: In this descriptive retrospective study, 302 children
with chronic HBV infection from 251 families and their parents
attending the Social Security Children’s Hospital and Doctor
Sami Ulus Children’s Hopsital in Ankara between December
1998 and May 2000, were enrolled in. Screenings and
diagnosis of chronic HBV infections were established
according to the Consensus 2000.

RESULTS: In the studied 302 children with chronic HBV
infection, mothers of 38% and fathers of 23% were HBsAg
positive. The HBsAg positivity in at least two siblings of the
same family was 61% when both parents were HBsAg
positive.

CONCLUSION: It is well known that horizontal transmission
is quite common in countries where Hepatitis B Virus is
moderately endemic. To our best knowledge, this is the
largest series observed regarding the horizontal transmission
in pediatric chronic HBV infection in Turkey. It is necessary
to expand the preventive programs to target not only the
newborn period but also all stages of childhood.
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INTRODUCTION

In Turkey, hepatitis B surface antigen (HBsAg) positivity is

less than 10% and this result places our country within the
moderately endemic regions[1]. It is well known that the horizontal
transmission is quite common in these regions. The majority of
HBVs are acquired during childhood and in early adulthood in
most of the Mediterranean countries, and HBV seroprevalence
in late childhood is close to the rate in adults. On the other hand,
higher rates of HBV infection have been reported from the east
and southeast Turkey, where the families are highly populated.
It has been well known that horizontal transmission by non-sexual
close contact is very common for acute HBV infection in countries
with moderate HBV endemic besides vertical, sexual and parenteral
transmission[2]. It has been accepted that transmission between
family members (from father to children or between sisters and
brothers) may occur in communities with poor socioeconomic and
hygienic conditions, and with longer periods of interaction[3].
Transmission patterns are thought to be the most important
features for targeting mass vaccination campaigns in HBV
endemic counties. Thus, in this study the impact of horizontal
transmission of HBV infection was retrospectively investigated
by analysis of risk factors and family screenings of children
diagnosed with chronic hepatitis B infection.

MATERIALS AND METHODS

In this descriptive study, a total of 302 children with chronic
HBV infection and their parents from two tertiary referral
hospitals for sick children in Ankara, Turkey, were screened in
1998-2000[4]. In this period, all cases from these two centers
were included in the study. Two hundred and seventeen cases
were from Social Security Children’s Training Hospital, Ankara,
Turkey and 85 cases were from Doctor Sami Ulus Children’s
State Hospital.
      Risk factors, family screening results, ages, ALT values,
HBeAg and HBV-DNA positivity were analyzed as descriptive
variables.

RESULTS

The index cases of chronic HBV infection consisted of 103 girls
and 199 boys from 251 families. Of the 251 families included in
the study, 39 had two children, and 6 had three children who
had chronic HBV infection. The age of the patients ranged
between six months to 15 years (average 7.1 years). The patients
who were younger than two years old constituted 7% of the
cases, and 72% were older than five years (Table 1).

Table 1  Distribution of cases according to age groups

Age (yr)    n   %

6-23 mo   21   7.0

24 mo-5 yr   63 20.9

>5-10 yr 143 47.3

>10 yr   75 24.8

Total 302            100.0



       Of the cases, 38% consulted us due to HBV infection in the
family. HBsAg positivity was found in 40% either by chance or
during preoperative laboratory evaluation, and in 22% of the
cases during hospitalization for other reasons. Twenty-three
percent of the cases had a history of chronic disease, surgical
or dental manipulations, and blood transfusions as risk factors.
While screening the family members of these patients, positive
HBsAg was found in 38.1% of mothers, 23.1% of fathers and
10.9% of siblings. Both parents were HBsAg positive in 23 cases
(7.6%). Four mothers and eight fathers in this group were under
interferon treatment due to chronic hepatitis B infection. The
parents of 95 (31.4%) children were antiHBs positive (Table 2).
No risk factors could be identified in 7.3% of cases, but hepatitis
B markers were not available in 54 (21.5%) mothers and 98 (39%)
fathers. At least two siblings were HBsAg positive in 44% of
families with HBsAg-positive mothers. This proportion fell down
to 25% when only fathers were HBsAg positive, and increased
to 61% when both parents were HBsAg positive.
     There were 20 cases in 6-23 mo age group. In 12 of these
cases only the mothers were HBsAg positive, whereas positive
HBsAg was observed in only the fathers of two cases and in
both parents of one case. Another case had a history of exchange
transfusion in the newborn period.
       Forty-four point seven percent (44.7%) of all cases had normal
alanine transaminase value (ALT: <40 U/L), whereas 25.8% had
high ALT value, (over 80 U/L). HBeAg was positive in 68.8% of
298 patients. HBV-DNA was observed in 156 cases and 125 of
them (80.4%) had positive HBV-DNA either by polymerase chain
reaction (PCR) or by fluid-hybridization methods. Anti-HBe
antibody was positive in 8% of these 125 cases (Table 3).

Table 3  Some risk factors in the cases

Risk factors                 n    %

Only mother HBsAg positive 9 2 30.5

Both parents HBsAg positive 2 3   7.6

Only father HBsAg positive 4 7 15.5

Only other siblings HBsAg positive 3 3 10.9

Mother and/or father antiHBs positive 9 5 31.4

Chronic disease 2 6   8.6

Surgical intervention 2 9   9.6

Dental manipulaton 1 1   3.6

Blood transfusion   4   1.3

No risk factors identified 2 2   7.3

DISCUSSION

Hepatitis B virus is a worldwide problem and leads to chronic
hepatitis in 5-10% of infected adults. However, 90% of the
infants born by HBsAg and HBeAg-positive mothers would
develop chronic hepatitis and therefore childhood is the most
risky period considering HBV infection[5-9]. It is known that
susceptibility to HBV infection increases by age and in males.
In our study group we also found that HBV infection rate
increased by age. In consistence with the relevant literature,
65% of our cases were males. In a previous study done in Turkey,

HBsAg positivity was 6.6% in the group younger than one year
old and the highest rate was between the ages of 6-10. The
results were statistically significant (P<0.05), as they showed
that the primary school age could be stated as the most risky
period for transmission of HBV infection at low socioeconomic
levels. In countries where HBV endemic is low, the main route
of transmission is parenteral; however, in countries like Turkey
where HBV is moderately endemic, nonparenteral transmission
becomes more prevalent[10-17]. There were risk factors
suggesting parenteral transmission in 23% of our cases, so it
seems that nonparenteral transmission is more likely. In 6-23 mo
age group in our study, 63% of mothers were HBsAg positive,
indicating the vertical transmission in this age group. The
importance of horizontal transmission as well as vertical transmission
in the spread of HBV infection among family members especially
in the endemic regions has been reported[3,6,11,15-19]. It has been
reported that transmission of HBV to younger children is easier
from a HBeAg-positive family member and the use of same towels,
tooth brushes, sharing chewing gums and candies among siblings
were proposed to have a role in transmitting HBV[18-20].
        Among the screened family members, 38% of mothers, 23%
of fathers and 10.9% of siblings were HBsAg positive and 31%
of parents were anti-HBs positive; results suggested a clear
intrafamilial spread of HBV infection. Since HBV markers of
21.5% of mothers and 39% of fathers were not known, horizontal
transmission was more frequent than parenteral and vertical
transmission in our cases. In the medical literature, many studies
showed that HBV infection rate was high in the families of
chronic hepatitis B cases than in normal population. In one
study performed in our country, hepatitis B screening was
performed in families of HBsAg-positive pregnant women. The
study carried out with pregnant women as a designated index
case in a family, and the results also indicated the importance
of horizontal transmission in these families[21]. Similar results
were achieved in another well-designed study from the eastern
Anatolian region of Turkey, which revealed that mothers did
not have an important role in the acquisition of HBV infection
in our country[2]. Intrafamilial clustering of HBV infection was
well documented either in convalescent phase or in persistence
form, in two-thirds of the family members of asymptomatic
HBsAg carriers from a developed country where HBV has a
very low prevalence[13]. In our study, at least two siblings were
HBsAg positive in 44% and 25% of families where only either
mothers or fathers were HBsAg positive. An increase to 61%
when both parents were HBsAg positive indicated the increased
risk for the family, and underlined the role of the fathers in
transmission of HBV to children. Similar results were also
reported in 10 Saudi families[6] as well as in parallel studies
carried out in our country expressing same pheromena in Turkish
families[2,22,23].
      Thirty- eight percent of our chronic cases were identified as
a result of family screening procedure. This high rate signifies
the importance of family screenings and immunization programmes.
Serological markers of 21.5% of the mothers and 39% of the
fathers were not known due to lack of any interest about HBV
infection in these parents, arising from poor education.

Table 2  ALT values, HBeAg and HBV-DNA positivity of cases

       ALT (U/L)         HBeAg     HBV-DNA
                      (n = 302)       (n = 298)1          (n = 156)1

<40 40-80           >80          Positive       Negative           Positive      Negative

  n 135 8 9 7 8 205 9 3 125 3 1

  %   44.7 29.5 25.8   68.8 3 1   80.4 19.6

1Not all data available for these parameters.
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       In conclusion, considering low socio-cultural level and poor
hygienic conditions of our infected populations, we think that
studies on school age children should be continued vigorously
and expanded immunization programs should comprise not only
the newborns but also the teenagers[24,25].
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