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Hepatitis B surface antigen carrier rate in unvaccinated 
and vaccinated children with thalassaemia major at 
Bahawal Victoria Hospital, Bahawalpur, Pakistan
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ABSTRACT Screening of blood reduces but does not eliminate the risk of hepatitis B virus (HBV) infection in multi-
transfused thalassaemia patients. This study was done to evaluate efficacy of HBV vaccination on hepatitis B virus 
surface antigen (HBsAg) carrier rate in children with thalassaemia major receiving multiple blood transfusions. 
In a cohort study conducted at a hospital in Bahawalpur, Pakistan, during 2009–10, children with thalassaemia 
major aged < 60 months who received more than 24 blood transfusions and were HBsAg negative at the time of 
first blood transfusion were included. Of 196 unvaccinated children, the seropositive rate was 12.2%; while among 
218 children vaccinated during the first year of life via the Pakistan Expanded Programme on Immunization, the 
seropositive rate was only 0.9%. The HBV vaccine was highly effective in reducing the HBsAg carrier rate in 
children with thalassaemia aged < 5 years.
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بالثلاسيميا  المصابين  من  الملقَّحين  وغير  الملقَّحين  الأطفال  من  "بي"  الكبدي  للالتهاب  السطحي  للمستضد  الحاملين  معدل 
الكبرى، في مستشفى بـهاو بالفيكتوريا، بـهاوالبور، باكستان  

عبد الرحمن، عطاء الله مظهر، محمد أمين شيخ، ملك محمد نعيم، افتخار أحمد بتي

ي الدم إلى إنقاص خطر العدوى بالالتهاب الكبدي "بي" ولو أنه لا يزيله تماماً لدى مرضى الثلاسيما الذين يتلقون نقل دم متكرراً.  الخلاصة: يؤدي تحرِّ
وقد قام الباحثون بهذه الدراسة من أجل تقييم فعالية التلقيح ضد الالتهاب الكبدي "بي" على معدل الحاملين للمستضد السطحي للالتهاب الكبدي 
المصابين بالثلاسيميا الكبرى الذين يتلقون نقل دم متكرراً. وقد أجريت الدراسة على أترابيَّة في مستشفى في بهاوالبور الباكستانية  الأطفال  "بي" من 
في عامي 2009 و2010، وشملت أطفالاً مصابين بالثلاسيما الكبرى ممن تقل أعمارهم عن ستين شهراً، وممن تلقوا أكثر من أربعة وعشرين نقل دم 
إليهم. ومن بين مئة وستة وتسعين طفلًا غير  فيها  الدم  نقل  تم  مرة  أول  في  سلبياً  مرة، وممن كان المستضد السطحي للالتهاب الكبدي "بي" فيهم 
وا التلقيح خلال السنة الأولى من حياتهم عبر البرنامج الموسع للتلقيح  حين كان معدل إيجابية المصل 12.2%، ومن بين مئتين وثمانية عشر طفلًا تلقَّ ملقَّ
الحاملين  معدلات  خفض  في  جداً  الٌ  في باكستان، كان معدل إيجابية المصل 0.9%. وخَلَص الباحثون إلى أن التلقيح ضد الالتهاب الكبدي "بي" فعَّ

للمستضد السطحي للالتهاب الكبدي "بي" بين الأطفال المصابين بالثلاسيما ممن تقل أعمارهم عن خمس سنوات.

Taux de porteurs de l'antigène de surface de l'hépatite B chez des enfants non vaccinés et vaccinés atteints de 
thalassémie majeure à l'hôpital Bahawal Victoria de Bahawalpur (Pakistan)

RÉSUMÉ Le dépistage du sang réduit le risque d'une infection par le virus de l'hépatite B chez les patients 
multitransfusés atteints de thalassémie, mais ne l'élimine pas. La présente étude a été menée pour évaluer 
l'efficacité de la vaccination contre le virus de l'hépatite B sur le taux de porteurs de l'antigène de surface de 
l'hépatite B chez des enfants atteints de thalassémie majeure et recevant de multiples transfusions. Des enfants 
souffrant de thalassémie majeure, âgés de moins de 60 mois, ayant reçu plus de 24 transfusions sanguines et 
qui étaient négatifs pour l'antigène de surface du virus de l'hépatite B au moment de la première transfusion ont 
été inclus dans une étude de cohorte réalisée dans un hôpital de Bahawalpur (Pakistan) en 2009 et 2010. Sur 
196 enfants non vaccinés, le taux de séropositivité était de 12,2 %, alors que sur 218 enfants vaccinés au cours de 
leur première année de vie dans le cadre du programme élargi de vaccination au Pakistan, le taux de séropositivité 
était de seulement 0,9 %. Le vaccin contre le virus de l'hépatite B a été très efficace pour réduire le taux de porteurs 
de l'antigène de surface du virus de l'hépatite B chez les enfants de moins de cinq ans atteints de thalassémie.
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Introduction

Thalassaemia is an hereditary anaemia 
which requires lifelong blood transfu-
sions. Hepatitis B virus (HBV) infection 
is one of the most common transfusion-
transmitted infections. The prevalence 
of HBV in children with thalassaemia 
receiving multiple blood transfusions 
had been recorded as high as 20% [1]. 
Screening of blood for hepatitis B virus 
surface antigen (HBsAg) reduces but 
does not eliminate the risk of HBV in-
fection, probably due to the “window 
period”, low HBV titres or infection with 
HBV variants [2]. Luckily, the available 
vaccine against HBV is highly effective 
even when given during infancy [3]. A 
study conducted in Alexandria, Egypt 
showed that the HBsAg carrier rate 
among children who had been vacci-
nated against HBV in the first year of life 
was 0.8% compared with 2.2% among 
non-vaccinated children, when tested 
at aged 6 years of life [4]. Another study 
in a rural community in mid-western 
Nigeria showed that the rate of HBsAg 
positivity among vaccinated children 
was 1.3% compared with 4.6% among 
non-vaccinated children [5]. A study in 
Tanzania showed that 1.7% of healthy 
children under 5 years vaccinated at 4, 
8 and 12 weeks of life were positive for 
HBsAg [6].

A number of immunological defects 
have been described in thalassaemia ma-
jor [7] as well as iron overload, which 
may also lead to an immunodeficiency 
condition [8]. The effect of these defects 
on vaccine response is controversial 
[9,10]. The purpose of this study was to 
determine whether HBV vaccination was 
effective in reducing the HBsAg carrier 
rate in children with thalassaemia major.

Methods

This cohort study was conducted in 
the thalassaemia centre attached to the 
Paediatric Unit-I of Bahawal Victoria 
Hospital, Bahawalpur, Pakistan, during 

April 2009 to April 2010. The study was 
approved by the ethics committee of the 
institution. Verbal consent was taken 
from the parents before inclusion of the 
children in the study.

Sample
The sample size was calculated by taking 
the anticipated probability of infection 
among thalassaemic children as 0.2 
and anticipated probability of infection 
among children in the general popula-
tion as 0.05, level of precision 50% and 
confidence interval 95%. The minimum 
sample required was 184 [11].

The vaccinated cohort were chil-
dren with thalassaemia major, aged < 
60 months, on regular follow up, who 
had received more than 24 blood trans-
fusions, were vaccinated against HBV 
and were HBsAg negative at the time 
of first blood transfusion. Vaccination 
was done during infancy via the Pakistan 
Expanded Programme on Immuniza-
tion (EPI) and was by recombinant 
DNA HBV vaccine in a dose of 10 µg, 
in a combined vaccine with diphtheria, 
tetanus and pertussis, on a monthly basis 
for 3 doses. Children who received a 
blood transfusion before completion of 
vaccination (3 doses of HBV vaccine), 
children who received more than 3 doses 
of HBV vaccine or children with incom-
plete data were excluded from the study.

For comparison the control cohort 
were children with thalassaemia major 
who were unvaccinated against HBV, 
who underwent HBsAg screening 
before later HBV vaccination during 
January 2002 to December 2004, were 
aged < 60 months at the time of screen-
ing, had received more than 24 blood 
transfusions and were HBsAg antigen 
negative at the time of first blood trans-
fusion. Children with incomplete data 
were excluded.

Data collection
Data on the children’s background 
characteristics and immunization 
status were extracted from the chil-
dren’s records. A second generation 

enzyme-linked immunosorbent assay 
method was used to detect HBsAg us-
ing a standard kit with the manufacturer’s 
recommended methods and cut-offs 
(Axim HBsAg, Abbott Laboratories). 
All the children received blood after 
screening for HBV through the blood 
bank of Bahawal Victoria hospital.

Data analysis
The analysis of the data was done by the 
statistical programs Standard Deviation 
Calculator (http://www.easycalcula-
tion.com/statistics/standard-deviation.
php) and GraphPad (http://www.
graphpad.com/quickcalcs/index.cfm). 
Fisher exact test for categorical data and 
t-test for continuous data were used to 
analyse the data and P-value < 0.05 was 
taken as significant.

Results

There were 196 children in the unvac-
cinated cohort and 218 in the vacci-
nated cohort. There were no significant 
differences between the 2 cohorts in 
terms of sex distribution, mean age and 
mean number of blood transfusions 
(Table 1).

There were 24 children positive for 
HBsAg in the unvaccinated cohort, giv-
ing a seropositive rate of 12.2%, while 2 
children were positive for HBsAg in the 
vaccinated cohort, a positivity rate of 
0.9% (P < 0.001).

Among the 2 vaccinated children 
who were HBsAg positive, one was a 
31-month-old girl who had received 25 
blood transfusions and whose mother 
was also HBsAg positive, while the 
other was a 59-month-old boy who had 
received 50 blood transfusions. Both 
were negative for HBV DNA.

Discussion

This study was conducted to establish 
the effectiveness of HBV vaccination 
given through the EPI in reducing the 
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HBsAg carrier rate in thalassaemic chil-
dren aged < 5 years receiving multiple 
blood transfusions. HBV vaccination 
starts at a minimum of 6 weeks of age 
through the EPI in Pakistan. The HBsAg 
carrier rate in the Pakistani paediatric 
population is 2.4% [12]. In our study 
the HBsAg carrier rate was 12.2% in the 
unvaccinated cohort compared with 
the significantly lower rate of 0.9% in the 
vaccinated cohort. The study shows that 
vaccination in the first year of life was 
highly effective in reducing the HBsAg 
carrier rate in thalassaemic children 
receiving multiple blood transfusions.

Mirmomen et al. from the Islamic 
Republic of Iran showed that 1.5% of 
thalassaemic children who received 
multiple blood transfusions were HB-
sAg positive and 76.0% of these patients 
were fully vaccinated against HBV [13]. 
This HBsAg carrier rate was nearly equal 
to or even lower than the value reported 
from the general Iranian population 
(2.5%–3.5%) [14]. Al-Fawaz et al. re-
ported that none of 5 vaccinated Saudi 

children with thalassaemia major aged 
1–14 years were positive for HBsAg 
[15]. Mokhles et al. studied the HBsAg 
carrier rate in 10–16-year-old high-risk 
children having multiple blood transfu-
sions (52% of 48 children were tha-
lassaemic) and in controls [16]. Both 
groups were vaccinated by 3-dose series 
at 0, 1 and 6 months during infancy 
and the seropositive rate was 31.3% in 
the high-risk and 18.8% in the control 
group.

Jaiswal et al. showed that none of 
the 40 children in the age group 0–5 
years were positive for HBsAg, while 
3/39 (7.7%) in the age group 5–10 
years were positive for HBsAg and 1/25 
(4.0%) were positive in the age group 
10–15 years [17]. Sharifi et al. noted that 
0/27 children aged 1–5 years and 1/59 
children aged 6–10 years (vaccinated at 
0, 1 and 6 months of age) were positive 
for HBsAg [18]. Singh et al. studied 
thalassaemic vaccinated children and 
found the rate of HBsAg positivity was 
32.1% in vaccine responders and 35.3% 

in non-responders, a difference that 
was not significant [19]. A number of 
mutations were observed in the HBV 
S gene and the authors suggested that 
the reason for the high frequency of 
HBV infection in vaccine responders 
and non-responders was the presence 
of these HBV mutants. HBV mutants 
capable of escaping vaccination have 
been identified in immunized children 
worldwide [20].

The reason for the increasing rate of 
HBsAg with increasing age reported in 
certain studies [17,18] may be due to 
infection with HBV mutants or waning 
of immunity with age. Further studies 
are needed to address this issue.

Conclusion

HBV vaccine was highly effective in 
reducing the HBsAg carrier rate in chil-
dren with thalassaemia under the age of 
5 years who were vaccinated with HBV 
vaccine through the Pakistan EPI.

Table 1 Characteristics of children with thalassaemia major who were vaccinated and unvaccinated against hepatitis B virusn

Characteristic Vaccinated cohort
(n = 218)

Unvaccinated cohort
(n = 196)

P-value

% of girls 69 44 0.156

Mean (SD) age (months) 44.4 (8.6) 42.9 (8.4) 0.156

Mean (SD) blood transfusions (no.) 35.1 (8.6) 33.6 (8.2) 0.064

SD = standard deviation.
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WHO position on hepatitis B vaccine

All infants should receive their first dose of hepatitis B vaccine as soon as possible after birth, preferably within 24 hours. 
In countries where there is high disease endemicity and where HBV is mainly spread from mother to infant at birth 
or from child to child during early childhood, providing the first dose at birth is particularly important, but even in 
countries where there is intermediate endemicity or low endemicity an important proportion of chronic infections are 
acquired through early transmission.

Delivery of hepatitis B vaccine within 24 hours of birth should be a performance indicator for all immunization 
programmes, and reporting and monitoring systems should be strengthened to improve the quality of data on the birth 
dose. National strategies to prevent perinatal transmission should include providing hepatitis B vaccine at birth and 
ensuring high coverage of the birth dose through a combination of strengthened maternal and infant care at birth with 
skilled health workers present to administer the vaccine and innovative outreach to provide vaccine for children born at 
home.

Source: Hepatitis B vaccines: WHO position paper. Weekly epidemiological record, 2009, 84:405–420


