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Abstract:

Introduction: Hepatitis B vaccine has shown to be highly efficacious in preventing hepatitis B virus
(HBV infection). Immunization with this vaccine reduces the subsequent development of chronic
hepatitis B in yvoung children from perinatal or early childhood exposure to HBV.3® However, the
duration of satisfactory protection level conferred by hepatitis B vaccination is not well
understood.!®!! Previous thinking was that this vaccination would provide effective coverage for five
to seven years.!21? But subsequently it has been proved that it offers long-term immunity.

Methods: This is a cross sectional obgervational study. All the patients were collected among the
admitted patients of Paediairic ward, Dhaka National Medical College (DNMC) from January to
December, 2019,

Result: This study reveals 49.12% children have developed adequate immunity i.e. Anti-HBs
antibody level =100 mIU /ml, and 38.60% showed poor response (10-100 mIU /ml). Only 12.28 %
are nonresponsive. Poor responders also having satisfactory immunity, may be for a shorter period.
Difference of immunity level developed between two groups, 1 yr. - 6yrs and > 6 yrs. -12 yrs. is
obvious. The reason is not very clear. More elaborate studies are required to probe on these facts.

Conclusion: Acquisition of acceptable immunity level following our vaccination schedule is
satisfactory (87.72%). Larger study should be conducted to develop a consensus of opinion.
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Introduction: childhood exposure to HBV.2® However, the duration of
American physician Baruch Blumberg discovered what  protection conferred by hepatitis B vaccination is not
he called the "Australia Antigen” (now called HBsAg) in  well understood.'®! It was previously suggested that
the serum of an Australian Aboriginal person in 1963.)  the vaccination would only provide effective coverage
In 1968, this protein was proved to be a part of the virus  for five to seven years.'2'? But subsequently it has been
that causes "serum hepatitis” (hepatitis B) by virologist  appreciated that long-term immunity derives from

Alfred Prince.? immunological memory and hence subsequent testing
Hepatitis B vaccine was first approved by United States ~ and administration C'f_ booster d"”_‘-' is unnecessary in
in 19813 One recombinant version has become Successfully vaccinated immune-competent

available in the market since 198641t is included in the  individuals.™

World Health Organization's Essential Medicines list. Following the primary course of three vaccinations, a
These two versions were developed by Maurice  pjood test may be taken after an interval of 1-4 months
Hilleman and his team.357 to measure the response levelis World Health
Hepatitis B vaccine (both plasma derived and  Organization (WHQO) has recommended Hepatitis B
recombinant) has been demonstrated to be highly  vaccination along with DPT and Oral Polio vaccine'®
effective in preventing hepatitis B virus (HBV) infection.  offered schedule for hepatitis B immunization of
Immunization with this vaccine if begins at birth has  children consists of a dose within 24 hours of birth
subsequently dramatically reduce the development of  followed by a second and third dose of hepatitis B
chronic hepatitis B in children of perinatal or early  containing vaccines at intervals of at least 4 weeks'?
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Bangladesh included Hepatitis B vaccination since 2005
and pentavalent vaccination (DPT + Hepatitis B + Hib)
since 2009 in national EPI schedule. The recommended
schedule is at the age of 6,10 and 14 weeks.'®

This is a study of 57 children, those have been
vaccinated as per national EPl schedule. We have
undertaken the study to see the level of immunity
against Hepatitis B virus among children in our
perspective conferred by this immunization schedule.

Materials & Method:

This is a cross sectional observational study. All the
patients were collected from the Paediatric in-patient
department of Dhaka National Medical College (DNMC)
during the year 2019, who had been admitted with
different diseases. Total 57 children were included in
this study by purposive random selection technique,
those had been vaccinated for Hepatitis B virus
infection as per national immunization schedule during
first year of life. All of them received full 03 courses of
vaccine,

The age range was from 01 year to 12 years, belongs to
both sexes from urban and rural areas. Children below
01 year were non-cooperative and those above 12 years
were excluded to maintain the harmonicas of age in the
study group. We have tested them by EILISA method in
the laboratory of Dhaka National Medical College
(DNMC) for detection of Hepatitis B surface antibody
(HBS antibody) in their serum. Children with any other
chronic disease and severely malnourished were
excluded from the study. Children, whose parent/s were
non-cooperative, also not included.

Result:
Fifty-seven (57) children were include in the study,
among them 29 were male and 28 were female.

Table-l: (n=57) Sex distribution.

Gender |y ..“E'ml 16 ::;ml Totss  |Parcniage
Male 13 16 29 50.88 %
Female 1B 10 28 4012 %
Total k1| 26 57 100%

We have divided them into two groups to see the
impact on immunity level if any.

Table-ll: (n=57) Antibody status.

Serum level in our study population following
pentavalent vaccination (DPT + Hepatitis B + Hib).
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Gender <10miU/ml [10-100 miU/ml| 100 mIU/mi
Male 04 (13.79%) 12 (41.37%) 13 (44.83%)
Female 03 (10.71%) | 10(35.71%) | 15(53.57%)
Total 07(12.28%) | 22 (38.60%) | 28(49.12%)

Immunity (HBS antibody) level according to age group

Table-lll: (n=57) Immunity (Hbs Ab) level according
to age group.

10-100ml | >100ml
Age group | <10 miU/ml iml Ujml P.value
{1 .- Eyes) 05{16.13%) 12(38.71%) 14(45.16%)
0.595
(hyma-12yrs) | 02(7.60%) 10(38.46%) | 14(53.85%)
Discussion:

The hepatitis B vaccine is a safe and effective and
recommended for infants. This vaccine is also
recommended for children, those have failed to be
vaccinated during early infancy and for adults those are
at higher risk for infection because of their job nature,
lifestyle and living conditions.

All the children included in our study were vaccinated
as per our national EP| schedule i.e.at the age of 6, 10
and 14 weeks, They were vaccinated in the National
Medical College EPI center and also from neighboring
Upo-Zilla Health Complexes.

Out of them 50.88% were male and 49,12 % were
fernale.

The study reveals 49.12% children have developed
adequate immunity level i.e. HBS antibody level is =100
miU /ml, and 38.60% showing poor response (10-100
miu /ml). The rest 1228 % are non-responsive,
Satisfactory immunity level should occurs in about
85-90% of vaccinated people. In our series 87.72%
children have developed acceptable level of immunity.
The children with poor response confer acceptable
immunity level against Hep B virus infection but may
require a booster dose to ensure long term immunity.

Following the course of three vaccinations, test should
be done to establish if there is an adequate response,
which is defined as anti-hepatitis B surface antigen
(anti-Hbs) antibody level above 100 mlU/ml. Antibody
level between 10 and 100 mIU/ml is considered as poor
response, and these individuals although possessing
sufficient immunity level should receive single booster
dose vaccination, but do not require retesting.'®

People who are non-responsive (anti-Hbs antibody level
below 10 miU/ml) should be checked for recent or past
Hepatitis B infection. If so, give a repeat course of three
vaccinations, followed by further testing 1-4 months



after finishing second course. Thase who still do not
respond to a second course of vaccination may respond
to intradermal administration?? or to a higher dose
vaccine?! or to a double dose of a combined hepatitis A
and B vaccine. 22

Poor responses are related with obesity, celiac disease,
and mostly people who are suffering from
immunosuppression.22* One study suggests that
hepatitis B vaccination is less effective in patients
having HIV.** Hep B vaccine is sensitive to low
temperatures and can be damaged by freezing. On the
other hand, it is quite heat stable and use with a vaccine
vial monitor (VWM) allows greater flexibility in
transportation and storage. According to the WHO
multi-dose vial policy (WHO/V&B/00.09), opened
multi-dose vials of hepatitis B vaccine may be reused in
subsequent immunization sessions for up to four weeks
in fixed health facilities if all the following conditions are
met:

1) The expiry date has not passed.

2} The vial has been stored under appropriate cold chain
conditions (i.e. refrigerated between 2 °C and 8 °C).

The vaccine vial septum (where the needle is put in
to withdraw doses) has not been submerged in
water (to prevent this from happening, well-sealed
ice packs should be used in vaccine carriers and
water should not be allowed to accumulate where
the vials are stored),

3)

4) An aseptic technigue has been used to withdraw all

doses.

5} The vaccine vial monitor (VWM), if attached, has not

reached the discard point. 28

Vaccine those are not well maintained properly cannot
conserve its efficacy and potency. This might be the
crucial factor for immunization failure.

The Indian Academy of Pediatrics (IAP) Committee on
Immunization has strongly recommended that the first
dose of Hepatitis B vaccine should be given as early as
possible after birth and preferably within 24 hours. The
second dose may be given along with DPT at 6 weeks
and third dose at 14 weeks.. But administering the
vaccine earlier makes it easier and more ensured to
achieve high immunization coverage. Hepatitis B
vaccination at birth give protection to perinatal HBV
infections. A variety of schedules have been advocated
for hepatitis B immunization globally targeted, different
age groups ,may be based on local epidemiological
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conditions and logistic supports There is no current
evidence to support the idea that higher titers
following wvaccination with a particular schedule
provide longer and higher protection from the
disease 2732

Newborn or infant vaccination aims to address the
babies who would otherwise be affected perinatally or
in early childhood, when the chance of becoming
Chronic Hepatitis is highest, 90% among infants of
HBsAg and hepatitis B antigen (HBAg)-positive mothers,
infected during the first year after birth, develop
chronic infection, compared to 30% of children infected
in between 1st and 4th years of age and less than 5% of
infected adults.3?

The risk of HBV infection among infants born from
HBsAg-positive mothers were found to be eight times
higher when the first dose was administered 7 days
after birth, compared to when it was administered
within the first 72 hours after birth. Those countries
where mothers usually deliver in a hospital or clinic,
adequate first-dose HBY vaccine coverage can be
achieved when the vaccine is given at birth, which
facilitates potential of increased compliance for
subsequent doses. Studies in the USA indicate that
children who have received the first dose of hepatitis B
vaccine during their first month of life (the birth dose)
are more likely to complete the hepatitis B vaccination
series as well as other immunizations.

In our series difference of immunity developed
between two groups, 1 yr. - 6yrs and >6 yrs. -12 yrs.
(Table-3) is obvious and p value is also close to be
significant. The reason is not very clear. More elaborate
studies are required to probe on these facts,

As cure is not possible with available therapy, the aim is
long-term viral suppression. Emphasis should be put on
health education of the general people, high-risk
populations, and also health workers to increase
knowledge on avoiding unsafe injection practices,
high-risk sex, unnecessary blood transfusion and
providing appropriate screening of blood products.
These should be combined with screening and
aggressive vaccination. 3

Conclusion

This study was done among admitted patients in the
Paediatric department of a single hospital. Acquisition
of adequate immunity level following our vaccination
schedule, found optimally satisfactory. Multicenter
based larger studies should be conducted to develop a
consensus of opinion.
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