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Abstract: The aim of the present study was to determine the intrafamilial spread of HBV in the family members of
patients with Hepatitis B in Guilan Province, North of Iran. In a descriptive-comparative study, 156 patients with
Hepatitis B, 415 family members of the index cases and 599 age and gender matched people as a control group
were enrolled. Blood samples were taken from the participants and were checked for HBs Ag, HBC Ab, HBs Ab, and
HBV DNA. Totally 44 (10.6%) of family members and only 1 (0.2%) of control group were HBs Ag positive (P=0.0001,
OR=70.92). The overall prevalence in members of the original family was 5.3% (1.2% of the mothers, 2.2% of the
brothers, 1.9% of the sisters), in sexual partners it was 1.4%, in offsprings it was 2.4% and in other households it
was 1.4%. The mean age of HBs Ag positive family members was 35.3 + 12.9 years old. Among them 27 (61.4%)
were female. Only 8 (18.2%) of all HBsAg-positive reported previous HBV vaccination but just one person had the
vaccine titer checked. The present survey indicates that there is a significant difference in the prevalence of Hepa-
titis B in the general population and family members of Hepatitis B patients and this is an evidence for horizontal

transmission of HBV in household contacts.
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Introduction

Hepatitis B Virus (HBV) infection as a serious
global health problem has infected 2 billion
people worldwide. While 350 million people
suffer from chronic HBV infection worldwide,
75% of all of them are Asians [1, 2]. One of the
major causes of acute and chronic liver disease
is HBV infection [3, 4]. Hepatitis B infection is
considered the 10th leading cause of death
worldwide [5, 6] through chronic hepatitis, cir-
rhosis, and hepatocellular carcinoma (HCC)
which result in up to 1.2 million deaths per
year. HCC accounts for 320 000 deaths per
year [7].

The HBV infection has a prevalence of 0.1% to
20% in different parts of the world [6]. The
World Health Organization (WHO) divides the
world into zones of low, intermediate and high
endemicity for HBV infection [6, 8-10]. Overall,
45% of the world population lives in high preva-

lence regions (hepatitis B surface antigen posi-
tivity rates > 8%), resulting in the massive glob-
al burden associated with the infection [11].
Middle East countries including Iran show an
intermediate prevalence of hepatitis B [12].
Farzadegan et al reported the prevalence of
hepatitis B surface antigen (HBsAg) in Iran
2.5%-7.2% [13]. In the 1980s the prevalence of
HBV infection was reported 3% in the Iranian
population [14].

Hepatitis B virus (HBV) may be transmitted
through parenteral, sexual and perinatal con-
tacts as well as child-to-child or household per-
sonal contacts [1, 15]. Amini et al. in a study in
Hamadan of Iran [16] reported low prevalence
of HBV infection in unmarried men and women
(18.26%) and high prevalence of it in widows
and divorcees (51.59%) and suggested that the
primary mode of acquisition of HBV infection in
children and young adults is horizontal trans-
mission. Also, HBsAg-carrier mothers can trans-
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mit the infection to babies before or soon after
birth. The impact of Socio-economic and demo-
graphic variables on the prevalence of HBV
infection is greater than blood or medical care
dependent variables in this population [12].

Although after the introduce of the vaccination
program the rate of new infection is to some
extent reduced [1], he effects of past infection
will remain, leading to serious risk of develop-
ing chronic liver disease, fatal cirrhosis and
hepatocellular carcinoma. It is known by sever-
al surveys that family members of HBV-infected
persons are at an increased risk of infection [4,
17]. Quite often, several members of the same
household are infected with HBV infection, but
while in the studies it was shown that spouses
were frequently anti-HBs positive, siblings or
the parents were often hepatitis B surface anti-
gen (HBsAg) positive. Therefore it is suggested
that HBV in such cases may be transmitted
through intra-familial contact and the higher
rate of carriers among siblings is associated to
the early infancy infection [18]. In addition, hori-
zontal transmission through close family con-
tact is also important in early life [4, 19].

It has been suggested that household mem-
bers can transmit HBV possibly through direct
or indirect personal oral, mucosal or percutane-
ous contacts. Seroconversion in 1 year old chil-
dren strongly suggests the importance of intra-
familial transmission [20].

It is not rare to have several members of same
household with infected with HBV [5, 17, 21].
However, the precise mechanism of the intrafa-
milial spread of HBV is not determined [5, 8,
15]. Several papers about intrafamilial trans-
mission of HBV from different geographic areas
have been published since [5, 9, 15, 22, 23],
but few studies have been carried out so far
about this issue in Iran. The present study
aimed to investigate the intrafamilial transmis-
sion of HBV among family members of HBV-
infected persons and to identify the family
members with the highest risk of infection
among and risk factors of the intrafamilial
transmission in Guilan Province-North of Iran.

Materials and methods
Study design and sampling

This is a descriptive-comparative study which
was carried out in an 18-month period during
2011-2012 in Guilan Province-North of Iran.
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The study subjects were 415 family members
of 156 patients who were positive with Hepatitis
B for more than 6 months and considered as
index case. HBV infected patients were referred
from private offices of gastroenterologists, or
were those whose names were registered
in data bank of Gastrointestinal and Liver
Diseases Research Center (GLDRC) of Guilan
University of Medical Sciences. The family
members of index cases including 17 mothers,
13 fathers, 26 brothers, 37 sisters, 76 sons,
93 daughters, 79 wives, 27 husbands and 47
other households who were older than 15 years
old were included in the study. The meaning of
other households is the grandfathers, grand-
mothers, uncles, aunts and other people who
live in the same house with them.

Also 599 attendants of non gastrointestinal
patients who referred to Razi Hospital outpa-
tient clinic (age and gender matched) were
included in the survey as the control group.
Sampling of control group was done in a sys-
tematic random sampling method. The first
number was selected randomly and after each
7-people interval the next one was selected
and entered the study. People who had history
of Hepatitis B, other liver diseases and hepati-
tis B in their family were excluded.

The participants who didn’t have consent to
enroll in the study and didn’t continue their
cooperation were excluded from the survey.

Questioners and laboratory tests

Questioners including demographic data, mari-
tal state, the kind of family relationship, occu-
pation, history of vaccination, and risk factors
of HBV were developed. Then after taking con-
sent of the participants, 5 ml blood samples
were taken from them and sent to the labora-
tory. HBs Ag was checked by Diapro-Italy Kits. If
it was positive the sample was considered
infected and the negative ones were assessed
for HBC Ab by ELISA method and the use of
Diapro Kits. The negative samples for HBC Ab
were considered uninfected and if HBC Ab was
positive, HBs Ab was checked and the positive
samples showed that the subject had encoun-
tered the virus and had immunity against it. If
HBs Ab was negative, HBV DNA was assessed
by PCR method by Qiagen-Germany Kits.

The questioners were filled by two trained phy-
sicians and the laboratory results were record-
ed in the questioners too.
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Table 1. Comparison of demographic variables in the study groups

Study groups

Demographic variables Family members of the

index cases (415) Control group (599)

Age Year (mean + SD) 345+ 135 33.6 £+ 10.6
Gender Female 251 (60.5) 363 (61)
Male 164 (39.5) 236 (39)
Marital state Single 126 (30.4) 2.6 (36.1)
Married 289 (60.6) 383 (63.9)
Education Illiterate 5(6.4) 97 (15.8)
Diploma or under diploma 307 (72.3) 346 (58.6)
University degree 83 (21.3) 156 (25.6)
High risk jobs Doctor 3(0.7) 7(1.2)
Nurse 0 (0.0) 27 (4.5)
Health care worker 6(1.4) 10 (1.7)
Laboratory worker 2 (0.5) 1(0.2)
Barber 0 (0.0) 8(1.3)
Living place Urban 413 (99.4) 579 (96.7)
Rural 2 (0.6) 20 (3.3)
Vaccination history Yes 217 (52.3) 145 (24.2)
No 198 (47.7) 454 (75.8)
Vaccine titer after vaccination Not checked 194 (89.4) 583 (76.8)
Adequate 20 (9.2) 14 (20.3)
Inadequate 3(1.4) 2(2.9)

Data analysis

The variables were included age, gender, vac-
cination history, risk factors of hepatitis B, hep-
atitis B infection, the time of diagnosis, and the
kind of family relationship. Data were analyzed
in SPSS version18 by the use of descriptive sta-
tistics (mean, standard deviation) and compari-
son means (Chi Square and Exact Fisher tests).
P < 0.05 was considered significant.

Results

Three groups enrolled in the survey including
156 index cases with Hepatitis B, 415 family
members of the index cases, and 599 people
without history of Hepatitis B or other liver dis-
eases in control group.

The mean age of the index cases group was
46.5 + 15.1 years old, from them 102 patients
(65.4%) were male and 138 (88.5%) were mar-
ried. The index cases were assessed for risk
factors such as the history of surgery, endos-
copy, and colonoscopy, dentistry procedures,
tattooing, hemodialysis and phlebotomy histo-
ry. From them 57 index cases (36.5%) had the
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history of endoscopy, 38 (24.4%) history of sur-
gery, and 106 (67.9%) of them had the history
of dentistry procedures. Seven patients (4.5%)
reported intravenous drug abuse and 7 (4.5%)
of them reported prison history. Phlebotomy
(8.3%), tattooing (5.8%), Needle Stick Injury
(10.9%), and history of suspicious sexual con-
tact (1.3%) were also reported by the index
cases.

Comparison of demographic variables and risk
factors of Hepatitis B in family members and
control group are shown in Tables 1 and 2.

The family members of index cases reported
sharing of toothbrushes and toothpastes
(1.7%), shaving materials (5.8%), eating materi-
als (41.1%), common dress and towels (24.4%),
history of contact with the wounds and wound
exudates of the patients (1.2%), and no one
reported common use of unsterilized syringe.
None of the family members had the interfamily
marriages with the index cases.

After statistical analysis using Exact Fisher
Test, a significant difference was shown consid-
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Table 2. Comparison of risk factors in study groups

Family members of the index Control group

History of Risk factors Statistical estimate

cases N=415 (%) N=599 (%)
Surgery Yes 141 (34) 460 (76.8) P=0.0001
No 274 (66) 139 (23.2) OR=1.66
Cl=(1.25-2.2)
Dentistry procedures Yes 252 (60.7) 399 (66.6) P=0.076
No 163 (39.3) 200 (33.4) OR=0.78
Cl=(0.60-1.02)
Colonoscopy Yes 13 (3.1) 10 (1.7) P=0.145
No 402 (96.9) 589 (98.3) OR=1.84
Cl=(0.80-4.24)
Endoscopy Yes 48 (11.6) 44 (7.3) P=0.025
No 367 (88.4) 555 (92.7) OR=1.63
Cl=(1.06-2.51)
Suspicious sexual contact Yes 0(0.0) 9 (1.5) P=0.011
No 415 (100) 590 (98.5) OR=1.72
Cl=(1.63-1.82)
Blood transfusion Yes 30 (7.2) 28 (4.7) P=0.034
No 385 (92.8) 571 (95.3) OR=1.80
Cl=(1.03-3.13)
Tattoo Yes 20 (4.8) 35 (5.8) P=0.474
No 395 (95.2) 564 (94.2) OR=0.81
Cl=(0.46-1.43)
Needle stick injury Yes 20 (4.8) 17 (2.8) P=0.121
No 395 (95.2) 582 (97.2) OR=1.67
Cl=(0.86-3.24)
IV-drug use Yes 3(0.7) 4 (0.7) P=0.951
No 412 (99.3) 595 (99.3) OR=1.04
Cl=(0.23-4.71)
Hemodialysis Yes 0(0.0) 0(0.0)
No 415 (100) 599 (100)
Phlebotomy Yes 9(2.2) 20 (3.3) P=0.237
No 406 (97.8) 579 (96.7) OR=0.62
Cl=(0.28-0.37)
Total 415 (100) 599 (100)

ering HBs Ag among family members and con-
trol groups (P=0.0001, OR=70.92, CI=[5.6-
9.73]); While 44 (10.6%) of family members
were HBs Ag positive, only 1 (0.2%) of control
group was HBs Ag positive. He was a 32 year
old married man who didn’t have the history of
vaccination and high risk occupation. The over-
all prevalence in members of the original family
was 5.3% (1.2% of the mothers, 2.2% of the
brothers, 1.9% of the sisters), in sexual part-
ners it was 1.4%, in offsprings it was 2.4% and
in other households it was 1.4%.
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The mean age of HBs Ag positive family mem-
bers was 35.3 + 12.9 y/o. among them 27
(61.4%) were female and 17 (38.6%) were male.
All of the 44 HBs Ag positive family members
were urban. Most of them (70.7%) had the edu-
cation of diploma or under diploma, while 22%
had university education and only 3 (7.3%) were
illiterate, 17 (38.6%) of them were single while
27 (61.4%) were married. Within HBs Ag posi-
tive family members, 8 (18.2%) had the history
of vaccination but only one person had the vac-
cine titer checked who had inadequate titer.
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Table 3. Prevalence of HBV positivity in family members according to having the HBV's risk factors

History of the risk  Parents and siblings Offsprings spouses other households
Surgery 33 10 (30.3) 43 0 (0.0) 47 1(2.1) 18 2(11.2) NS
Dentistry 54 15 (27.8) 95 3(3.2) 74 2(2.7) 29 5(17.2)
Endoscopy 14 1(7.4) 14 1(7.4) 15 0(0.0) 5 0(0.0)
Transfusion 9 1(11.1) 7 0 (0.0) 12 1(8.3) 2 0(0.0)
Tattoos 6 0(0.0) 2 0 (0.0) 10 0(0.0) 2 0(0.0)
Phlebotomy 3 2 (66.7) 3 0 (0.0) 3 0(0.0) 0 0(0.0)
HBs Ag was positive in 5 (11.4%) mothers, 8 Ab in blood donors in Guilan province is report-
(18.2%) sisters, 9 (20.5%) brothers, 6 (13.6%) ed 0.45% and 1.62%, respectively [25].
spouses, 6 (13.6%) households, 7 (15.9%)
daughters, and 3 (6.8%) sons. The period of Hepatitis B infection is often transmitted
common life with the index cases was < 1 years among household contacts. First papers that
(1.7%), 1-5 years (4.4%), 5-10 years (3.1%) and addressed intrafamilial transmission of HBV
> 10years (90.8%). In HBs Ag positive family me- were published in the beginning of HBV
mbers sharing of toothbrushes and toothpa- research [26]. Several papers from different
stes was (2.3%), shaving materials (9.3%), ea- geographic areas have been published about
ting materials (37.2%) and common dress and this topic since [5, 9, 12, 15, 20]. In a study in
towels (30.2%). Prevalence of HBV positivity in Bosnia and Herzegovina on 172 family mem-
family members according to having the HBV’s bers of 67 hepatitis B surface antigen chronic
risk factors is shown in Table 3 (p > 0.05). carriers and 716 individuals in control group,
Salik et al. showed that prevalence of hepatitis
It should be mentioned that all the HBs Ag posi- B surface antigen was higher (P < 0.001)
tive offspring had mothers with Hepatitis B, among family members of index cases (12.2%)
and 3 (50%) of HBs Ag positive spouses were than among controls (3.6%) with relative risk of
female and the rest half were male. Within the 3.3 (95% confidence Intervals=1.9-5.8; P <
spouses in family member group, only 18 0.05) [5]. In Turkey, Erol et al. in a survey on two
(17.1%) had the history of using barrier and the 240 family members of 84 HBsAg carriers and
rest didn’t. While 70 (66%) of the spouses had 384 control group reported that the prevalence
a below 20-year period of married life, 36 (34%) of HBsAg and HBV infection among the family
of them had lived more than 20 years with their

members (29.6% and 43.8%, respectively) was
significantly higher than in the control group
(9.6%, and 29.7%), P < 0.001 [9]. In an Indian
survey, Chakravarty et al. reported 140 (19.4%)
HBsAg positive individuals in 722 households
of HBV-infected patients [17]. The only Iranian
study on Intra-familial prevalence of hepatitis B
virologic markers in HBsAg positive family
members in Nahavand by Alizadeh, Twelve

sSpouses.

Among 371 HBs Ag negative family members,
61 (16.4%) were HBc Ab positive and of them,
53 (86.9%) had HBs Ab titer above 10 IU/ml
and 8 (13.1%) had HBs Ab less than 10 IU/ml.
for this group, HBV DNA PCR was checked; it
was negative in all of them.

Discussion (11%) of all family members of were HBsSAg pos-

itive [12]. In the present study, the prevalence
Over 2 billion people worldwide are infected of HBs Ag positivity in the family members of
with HBV and more than 350 million have hepatitis B patients (10.6%) was significantly
chronic infection[1, 5]. The prevalence of hepa- higher than control group (0.2%) (P < 0.0001).
titis B surface antigen (HBsAg) in Iran was The results of the present survey and the simi-
reported almost 3% in the 1980s with the lar studies were evidences that household con-
range of 1.7% (in the Fars Province) to 5% (in tacts of patients with hepatitis B are a risk
Sistan-Balouchestan Province) [1, 14]. Also a group for acquiring HBV infection and thus
prevalence of 4.5% was reported in Gonbad- becoming chronic carriers themselves. About
Kavus [24]. The prevalence of HBsAg and HCV- Hepatitis C, while the reported prevalence is
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0.3-2.2% worldwide [25, 28], the prevalence of
acquiring hepatitis C in family members was
4.3% in a Turkish survey [29], 8.2% in an Italian
survey [30], 20.5% in a study in Pakistan [31],
and < 1% in Iran [32]. The higher prevalence of
Hepatitis B in family members in comparison to
hepatitis C suggests that, regarding the vacci-
nation against HBV), the family members of the
patients consider themselves immuned against
HBV after vaccination and do not respect
healthy behaviors in households contacts
cautiously.

In the Indian study, prevalence of HBs Ag was
28.81% among mothers and 8.75% among
spouses [17]. In Nahavand in Iran, the highest
prevalence of HBsAg was in the brothers (25%)
and fathers (12.5%) [12] which were similar to
our study. In the present survey, prevalence of
HBs Ag among family members of patients with
Hepatitis B was 20% in brothers, 18.2% in
sisters and 13.6% in spouses. But in the Turkish
investigation, different from the present survey,
the most prevalence of HBs Ag was reported in
husbands [9]. The high prevalence of HBsAg
infection among spouses may be due to sexual
transmission in menstrual period in other coun-
tries. Due to cultural and religious aspects in
Iran, this way of intra-familial transmission is
not routine [12]. The high prevalence of HBs Ag
among brothers suggests that probably prena-
tal and household contacts in the earliest years
of life increases the risk of acquiring Hepatitis
B.

In the Indian survey, the mean age of family
members of Hepatitis B patients was 30 years
old [17], while in the Turkish survey it was 35
years old [9], just like the present study (35.5 +
13.5yearsold). Inthe Iranian study in Nahavand
the mean age of HBs Ag positive individuals in
the family members group was 40.2 + 18, but
in our study it was 35.5 + 12.9 years old [12].

HBV is transmitted through direct and indirect
individual contacts and also some unknown
oral, mucosal and dermal contacts between
households. In an investigation in Ghana, the
reported prevalence of hepatitis B was 20.9%
and common use of towels, chew gums, tooth-
pastes, and making excoriations on the skin
were among behaviors which significantly were
associated to the prevalence of Hepatitis B in
family members of patients [33]. Also in a study
in Korea, sharing of towels and handkerchiefs,
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and drinking vessels was associated with an
increased risk of HBV infection via intrafamilial
transmission [34], and in Brazilian survey, shar-
ing toothpastes in family members was signifi-
cantly related to the prevalence of Hepatitis B
[20].

In our investigation, the most prevalent house-
hold contacts of patients with Hepatitis B were
related to sharing common eating materials
(37.2%) and sharing dress and towels (30.2%).
It shows incomplete educations about the
transmission routes of HBV.

In this study, the history of dentistry procedures
(56.8%) and surgery (29.5%) were the risk fac-
tors which were associated to the prevalence of
Hepatitis B among family members.

In the study in Bosnia and Herzegovina, only
8.7% of 172 family members had the history of
vaccination against HBV [5]. Also in Nahavand,
the vaccination rate among family members of
patients with Hepatitis B was 16.7% [12]. In the
current survey, most of the family members
didn't have the history of HBV vaccination
(47.7%) and the vaccinated individuals hadn’t
checked the HBs Ab titer. This is evidence that
inattention toward vaccination against HBV is
common among family members of the patients
with Hepatitis B and it increases the risk of
acquiring Hepatitis B in them and also those
who are vaccinated consider themselves
immuned against the risk of the disease and do
not check the Ab titer.

In a survey in Greece, the risk of acquiring
Hepatitis B was 15.8% in family members
group and 10.85% in control group and the
higher prevalence of Hepatitis B was reported
in rural areas and lower educated groups [15],
while in the present study all of the 44 HBs Ag
positive family members were urban and only 3
(7.3%) of them were illiterate.

Such studies might be helpful in labeling
asymptomatic patients with HBV infection who
probably contracted HBV during childhood. The
latter seems to be crucial from the clinical point
of view, the earlier in life infection occurs, the
greater the likelihood that the infected individu-
al will become a chronic carrier of HBV and die
from its sequelae [15]. It is important to note
some limitations of this study. There are differ-
ent studies about HBV intra-familial transmis-
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sion in the world that in the strongest ones,
phylogenetic sequence analysis and amino-
acid variations of the HBV core gene. It is obvi-
ous that this genetic study is the only way to
determine intra-familial transmission of HBY,
but we didn’t have sufficient resources to do
this in the present study [12]. Also all of the
cases from control group in our study were from
one hospital. Although this hospital is a big
referral hospital of the Province, these cases
cannot necessarily represent the population of
the Guilan province. So we suggest another
survey with a control group from the general
population to judge the prevalence of Hepatitis
B in family members of Hepatitis B patients
confidently.

Conclusion

Our data indicate that there is a significant dif-
ference in the prevalence of Hepatitis B in the
general population and family members of
Hepatitis B patients and this is an evidence for
horizontal transmission of HBV among family
members. It seems that healthy behaviors are
disrespected in the family and the households
are not aware of the exact time of the disease
onset in the members with Hepatitis B. Also the
vaccinated family members regard themselves
immuned against the disease and do not avoid
the high risk behaviors, while they do not check
the Ab titer so that they are at the risk of con-
tracting the disease from their relatives
because of downfall of the Ab level in time. So
it is absolutely necessary to investigate all fam-
ily members of HBsAg carriers and patients for
the presence of HBV markers and to immedi-
ately offer HBV vaccination in addition to check-
ing Ab titer in vaccinated ones regularly.
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