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Background: Diseases caused by Hepatitis B virus (HBV) have a worldwide distribution. Pakistan
adopted the recommendations of World Health Organization (WHO) for routine universal infant
vaccination against hepatitis B in 2002, currently being administered at 6, 10, and 14 weeks of age in a
combination vaccine. This study was conducted to determine the immune response & anamnestic
immune response in children, 9 months—10 years of age, after a 3-dose primary Hepatitis B vaccination.
Methods: This cross sectional study was conducted in the Department of Paediatrics, Kng Klward
Mdical Wiversity/Myo Hospital, Iahore, Pakistan, from January to June, 2014. Atotal of 200 children

of either sexbetween the ages of 9 months to 10 years, docu-mented to have received 3 doses of hepatitis
B vaccines according to Bpanded Program of Immunization (6,10,14 weeks) schedule in infancy, were
recruited by consecutive sampling. The level of serum anti-HBsA by HIZAwas measured. Children
with anti-HBs titers >10 mIUmLwere considered to be immune. Those with anti -HBs/A levels <10
mlUmLwere offered a booster dose of infant recombinant hepatitis B vaccine. The second serum sample
was obtained 21-28 days following the administration of the booster dose and the anamnestic immune
response was measured. Data was analysed using SPSS 17 to determine the relation between time interval
since last vaccination and antibody titer. Chi square test was applied. Results: Of the 200 children,
protective antibody response was found in 58%. Mdian serological response was 18.60 (range 2.82 —
65.15). Atibody levels were found to have a statistically significant ( p-value 0.019) negative correlation
with the time since last administration of vaccine. Abooster dose of Hepatitis B vacci ne was administered
to all non-responders, with each registering a statistically significant (p-value 0.00) anamnestic response.
Conclusion: The vaccination schedule with short dosage interval was unable to provide protection to 42%
of the study population. Introduction of birth dose of Hepatitis B vaccine to the existing schedule is
recommended.
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INTRODUCTION

Hepatitis B virus (HBV) has worldwide distribution,
leading to global morbidity in >2 billion people.’
Sero-prevalence of Hepatitis B surface antigen
(HBsZ ) in general Pakistani population is reported
at 2.6%° while it is 1.7-5.5% in paediatric
population in Pakistan.® Pakistan falls in the
intermediate to high endemicity zone of hepatitis
prevalence. A of 2008, 177 countries have
included hepatitis B vaccine as an integral part of
their national immunization programs. There are
different schedules being used for Hepatitis B
immunization in national programs, depending on
the programmatic reasons and local epidemiology.’
The sero-protection rate for vaccination is
influenced by a number of factors. Important factors
are: age, schedule, and interval between the vaccine
administration.® The available vaccines have safety
and efficacy but literature reports falling titres over
some period. Ater primary series, immune response
may persist up to 20 years but it is found that with
passage of time, immunized children may lose
detectable antibody to the level to show the immune
response.”” Pakistan is among those countries which

adopted World Health Organization (WHO)’s
recommendations for routine universal infant
vaccination against Hepatitis B in 2002, currently
being administered at 6, 10, and 14 weeks of age in a
combination vaccine.’

So far, we could not find any study,
conducted in this country, on the efficacy of Hepatitis
B vaccination, given at above schedule. Therefore,
considering the schedule and interval of Hepatitis B
vaccination and endemicity of Hepatitis B in
Pakistan, this study was planned to determine the
immune response and anamnestic immune response
in children, 9 months—10 years of age, after a 3-dose
primary Hepatitis B vaccination.

MATERIAL AND METHODS

This cross sectional study was conducted in the
Department of Paediatrics, Kng Hward Mdical

Uhiversity/Myo Hospital, Iahore, Paki stan, from
January to June, 2014. Informed consent was obtained
from parents before enrolment. Atotal of 200 child ren
of either sex between the ages of 9 months to 10 years,
documented to have received 3 doses of Hepatitis B
vaccines (as part of combination vaccine) according
to Bpanded Program o n Immunization (6,10,14
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weeks) schedule in infancy, were recruited by
consecutive sampling. The children were recruited
from the well child clinic of the hospital. The
different age groups selected were 9 months—12
months, 1-1.9 year, 2-2.9 year, 3-3.9 year, 4-4.9
year, 5-5.9 year, 6-6.9 year, 7-7.9 year, 8-8.9
year, 9-10 year. The groups were formed to see the
age wise immune response whereas selection of
the patients between the groups was random. The
data was collected for name, age, sex, residence,
and vaccination for the last dose of HBV vaccine
and was recorded on a structured questionnaire.

A non -heparanized lcc venous blood
sample was drawn by aseptic measures and sample
was sent to reference laboratory. The level of
serum anti-HBsA by HIS Awas measured. The
children having anti-HBs titers of >10 mIUmL
were labelled as “immune”. The children having
anti-HBs levels less than 10 mIUmL were
administered a booster dose of infant recombinant
Hepatitis B vaccine. Subsequently, after 21-28
days, serum sample was obtained to measure the
anamnestic immune response. Data was analysed
using SPSS-17 to determine the relation between
time interval since last vaccination and antibody
titres. Chi square test was applied at 5% level of
significance.

RESULTS

Of the 200 children, protective antibody response
was found in 58%, while 42% were non-responders
(anti-HBs levels <10 mIUmI). Mdian serological

response was 18.60 (range 2.82—65.15). Atibody
levels were found to have a statistically significant
(p-value 0.019) negative correlation with the time
since last administration of vaccine. (Table-1 and
Figure-1) Abooster dose of Hepatitis B vaccine was

administered to all non-responders, with each
registering a statistically significant (p-value 0.00)
anamnestic response.

Table-1: Interval between the last vaccination &
Immune response among vaccinated children

(n=200)
Age group Non-responders Responders
(<10 mIU/ml) (=101U/ml)
9 months 3 17
1-1.9 year 10 10
2-2.9 year 7 13
3-3.9 year 10 10
4-4.9 year 15 05
5-5.9 year 8 12
6-6.9 year 5 15
7-7.9 year 7 13
8-8.9 year 9 11
9-10 year 10 10
Total 84 (42%) 116 (58%)

(p-value 0.019 - statistically significant negative correlation with
the time since last administration of vaccine)
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Figure-1: Age related immune response in
children (n=200)

DISCUSSION

The study findings showed that 42% of the study
population had level <10 mIUml which is non -
protective. Host factors which can affect the decline
in immunity can be dosing interval and, age. We
studied the schedule used. Different researchers have
studied this factor. A -Shamahy et al® evaluated the
immune response to the HB vaccine and found 54.8%
protective immune response. The sero-protection rate
is similar to ours and is low and a major factor
contributing to this could be that nearly two thirds of
the study group had received vaccine at shorter
interval as that of us. In our study, all non-
responders were offered the administration of booster
dose of Hepatitis B vaccine, with each registering a
statistically significant (p-value 0.00) anamnestic
response. Our results are comparable to Teoharov et
al' from Bulgaria who demonstrated 100%
anamnestic immune response. Previous studies on
immune response reported 92-100% anamnestic
immune response in those children who were offered
booster dose, 5-15 years after their primary
vaccination series.""

Atibody levels were found to have a
statistically significant (p-value 0.019) negative
correlation with the time since last administration of
vaccine. Teoharov ef al' from Bulgaria reported the
findings comparable to ours. Ieuridan er al’ also
reported fall in anti-HBs levels with increase in age
and timing since primary immunization. Capending
et al', in a multicentre trial, also reported similar
findings. Girisha et al'* studied two different
schedules and reported higher antibody level with 0,
1, 6 months schedule compared with 0, 1, 2 months.
This fact has been studied by other authors and
longer interval between the doses has been found
better.*'*

In countries where a high proportion of
HBV infections are reported to be acquired
prenatally, =~ WHO  has recommended the
administration of the first dose of hepatitis B vaccine
as early within 24 hours after birth’ WHO
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recommends two options. One is the primary
hepatitis B immunization series (One monovalent
birth dose followed by 2 monovalent or combined
vaccine doses at the time of DTP; and DTP; vaccine
doses). However, WHO also recommends 4 doses for
programmatic reasons of the country (e.g. One
monovalent birth-dose followed by 3 monovalent or
combined vaccine doses with DTP vaccine doses), as
per policy of concerned immunization program.'’
Centre for disease control and prevention (CDC) has
also recommended the administration of birth dose of
hepatitis B, followed by 2™ and 3™ doses with
minimum of 4 and 8 weeks respectively.®

This study has the limitation of small sample
size as this size makes it difficult to conclude
definitively about level of protection. This emphasizes
on the necessity of more studies with larger sample size
and consideration of possible factors such as age, sex
nutritional status, and vaccine brand.

CONCLUSION

The study demonstrates that the vaccination schedule
with short dosage interval was unable to provide
protection to 42% of the study population.
Recommendation: We intend to recommend that to
improve the immune response as well as to prevent
perinatal transmission, a birth dose of Hepatitis B
vaccine shall be added to the existing schedule.
Thereafter, either administer 2 doses at 6 weeks and 14
weeks with DPT; & DPT, or for programmatic reason,
administer 3 doses with DPT,, DPT, & DPT;.
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