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Abstract
Background: Hepatitis B (HBV) is a vaccine-preventable infection. Vaccination programs instituted for virtual
elimination of vertical and horizontal transmission are rarely evaluated. The prohibitive cost of HBV immunoprophylaxis
(HBIG) engenders restrictive access in low-resource settings.
Objective: Comparison of the immunologic pattern of HBV seromarkers and mother-to-child transmission (MTCT)
rates among exposed and non-exposed babies who received either standard 200 iu or 100 iu HBIG in resource low
settings.
Method: This prospective pilot observational study involved a cohort of HBV-infected pregnant women and
exposed babies and HBV-uninfected women-baby pairs as control at the Department of Obstetrics and Gynecology,
UBTH, Nigeria. HBV seromarkers were detected using rapid, direct, third generation immunochromatographic test for
qualitative monoclonal and polyclonal anti-HBsAg antibodies. Reactive samples were reanalyzed using LumiQuick
HBV-5 panel test for visual detection of HBs-antigen, anti-HBs-antibodies, HBe-antigen, anti-HBe antibodies, antiHBc(IgG/IgM) antibodies. Reactive samples were confirmed with ELISA. Exposed babies were “self-selected” into
receiving either 200 IU or 100 IU HBIG within 12 hours of birth plus 3-dose course of HBV vaccine. Outcome measures
were incidence of MTCT of HBV, pattern of immunologic response for HBV seromarkers and proportion of vaccine
non-responders.
Results and conclusion: The MTCT rate was 0.0% for all groups with no homogenous pattern of maternal to
fetal transfer of HBV seromarkers. The overall rate of non-response to vaccination was high (8.0%) with exposed
infants being poorer responders (17.1%) to vaccination p<0.01. We advocate introduction of HBIG as integral part of
care into the NPI program and multicenter studies to evaluate our findings before policy change.

Keywords: Hepatitis B; PMTCT; Seromarkers; Immunology;
MTCT; HBIG

Introduction
Hepatitis B (HBV) is a ubiquitous DNA virus. Globally, an
estimated 2 billion people or one in three have a marker for past or
current infection [1], About 4.5 million new infections occur each year
and one in four progress to liver disease [2]. About 90% of perinatal
infections become chronic and mortality in childhood is high. Nigeria
belongs to the region of the world with hyperendemic prevalence
>8% [1]. In the South -southern part of Nigeria where this study
was conducted, the prevalence among low risk pregnant women was
2.2% over a decade ago [3]. Currently, the prevalence, 4.3% double.
Fortunately, HBV is vaccine-preventable and vaccination remains the
most important strategy for its control. In 1981, Maurice Hilleman
discovered the vaccine and vaccination was first introduced in 1982 [4].
The recombinant vaccine by Pablo DT Valenzuela in 1986 [5] replaced
the earlier vaccine.
Vaccination has evolved into a comprehensive strategy for virtual
elimination of vertical and horizontal transmission [6]. Vaccination of
children against HBV was introduced by the Government of Nigeria
(GON) into the National Program on Immunization (NPI) in 1995
[1] but became available in 2004 [1,7,8]. The pentavalent (five-inone) vaccine against diphtheria, tetanus, whooping cough, hepatitis
b and hemophilus influenza type b, all through a single dose [9], was
officially introduced into the NPI 22 June 2012 [10]. The long delay in
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commencing the intervention and lack of national HBV surveillance
program contributed to the hyperendemicity with seroprevalence
of hepatitis B surface antigen (HBsAg) ranging between 10-40% [1].
Mother-to-child transmission (MTCT) of HBV and its seromarkers
can occur in utero, during intrapartum and postnatally to the infant
[6,11,12].
Intervention involving administration of hepatitis B
immunoglobulin (HBIG) and vaccine started at birth for exposed
infants reduces the risk of MTCT to <10% for HBsAg/HBeAgpositive mothers [11,12]. HBIG has high levels of antibody to HBsAg,
immediately effective, and is protective for several months [6,13]. A
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standard three-dose-course HBV vaccination is expected to produce
adequate immune response (anti-Hbs antibody level >100 mIU/ml)
one to four weeks later and provides protection for at least 25 years
[14]. Full response to vaccination occurs in about 85-90% of individuals
[15]. Others respond poorly with antibodies levels <100mIU/ml (i.e. 10
iu -- 100mIU/ml) and for whom booster dose is recommended [6,15].
Non-responders mount anti-Hbs antibody <10 mIU/ml and current
or past HBV infections may be risk factor. Preterm neonates with
birth weight <2000g vaccinated at age < 1month [7] alcohol, smoking,
obesity, age of 40 years, advanced liver disease, renal dialysis [16,17],
and immuno-suppression including HIV [18] are risk factors for
poor immune response. Newborns, health-care workers and diabetic
patients are recommended for routine vaccinations [6]. When maternal
antenatal anti-retroviral treatment is combined with appropriate infant
vaccination, the rate of MTCT and vaccine non-response is reduced
[19,20]. In spite of the improvements in the management of pregnant
women, only about 50% of expectant mothers with HBsAg-positivity
are identified [6].
In Nigeria, immunization coverage increases from about 15%
in 1979 to 80% in 2007 [1].The GON with support from UNICEF
routinely provides HBV vaccines at no cost to infants while couples
provide HBIG for their exposed babies. In the absence of post-exposure
immunoprophylaxis HBV-exposed newborns whose mothers are
HBsAg+/HBeAg+ have 70%--90% risk of having chronic infection
by age 6 months [21] while HBsAg+/HBeAg- exposed infants have
<10% risk of having chronic infection in the absence of post-exposure
immunoprophylaxis [22].
Antenatal screening for HBsAg, treatment of women with HBe
antigenemia and passive immunoprophylaxis with HBIG and active
vaccination with HBV vaccine of exposed infants started June 15, 2005
in the Unit. The most daunting challenge has remained the prohibitive
cost of HBIG. The costs of the standard 200 IU for an average weight
baby is seventy five thousand Nigerian Naira (NGN75, 000.00 or
USD500.00; at official exchange rate of NGN150.00 = USD1.00).
Procurement of multi-dose vials by the hospital Pharmacy Department
to reduce cost has minimal effect with cost ranging between USD
(466.67 -- 480.00) for 200 IU. With depreciating Naira value currently
around NGN162.00 to USD1.00 is by implication USD540.00 for
200 IU HBIG. The minimum wage paid by the Federal (GON) is
NGN18.000 (USD120.00) per month. Many state governments
are unable/unwilling to pay this rate. Consequently, the standard
intervention with 200iuHBIG for immunoprophylaxis for exposed
newborns is prohibitive to many couples.
Routine prenatal screening for HBV infection and its management
became part of routine care in this Unit June 15, 2005. The effectiveness
of this intervention and the NPI at preventing infant HBV infection
were yet to be evaluated. Data on MTCT of HBV in PMTCT programs
in low resource settings is scarce, hence this pilot study.

Objective
The primary objective is to determine the immunological pattern
of HBV seromarkers among HBV-infected women and exposed baby
pairs in a cohort of pregnant women and the incidence of MTCT
and seromarkers of HBV in out prevention program (a low resource
setting).
Secondly, to compare immunological response of HBV-unexposed
babies (Group A) who received standard dose of 200iu HBIG plus a
course of 3 doses of HBV vaccine with exposed babies (Group B) who
J Vaccines Vaccin
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for financial constraint received 100iu HBIG plus a course of 3 doses of
HBV vaccine and unexposed babies (control or Group C) who received
a course of 3 doses of HBV vaccine.

Hypothesis
Where HBV infected mother is HBeAg--/HBcAbIgM-- there
would be no difference in the rates of MTCT at 12 months of age
between exposed babies who received standard dose 200iu of HBIG
plus 3 doses of HBV vaccine and those who received 100iu HBIG plus
3 doses of HBV vaccine.

Methodology
Study design, setting and subjects
This was a prospective pilot observational study involved a cohort
of consented HBV-infected pregnant women and their exposed babies
and HBV-uninfected women-baby pairs as control. The study was
carried out at the Department of Obstetrics and Gynecology, University
of Benin Teaching Hospital, Benin City, Nigeria.

Prenatal HBSAG testing protocol
All pregnant women had routine are routinely screened for HBV
infection (HBsAg) during the first antenatal visit pre-test counseling by
trained counsellors in our prevention of mother-to-child transmission
(PMTCT) of HIV/HBV Program. Hepatitis B infected women who
gave consent were enrolled into the study, managed and mother-baby
pairs followed up from 0-18 months. The controls (see above) were
enrolled consecutively at the immunization clinic at ages 6 months and
followed up for 18 months
Specifically, using aseptic technique, ten millilitre of blood was
taken from the ante-cubital vein and sent in potassium ethylene diamine
tetra acetic acid (EDTA)-anticoagulant tubes to the Haematology and
Blood Transfusion Laboratory for screening. Sera obtained (after
centrifugation at 3500rpm for 15 minutes) were analyzed for HBsAg
using a rapid, direct, third generation immunochromatographic test for
qualitative monoclonal and polyclonal antibodies to HBV (anti-HBsAg)
(Clinotech® Diagnostics HBsAg detection; Clinotech Diagnostics &
Pharmaceuticals, Inc. Canada) [23]. The test uses the principle of direct
binding double sandwich antibody (Ab-Ag-Ab) mechanism. It has no
cross-reactivity with HbeAg, HbcAg and HbcAbIgM, IgG and IgA)
but capable of detecting all subtypes of HbsAg (adr,adw,ayr and ayw)
[23]. Repeatedly reactive samples were subjected to further test using
LumiQuick HBV-5 panel test based on immunochromatographic assay
for rapid visual detection of markers of HBV including HBs-antigen,
anti-HBs-antibodies, HBe-antigen, anti-HBe antibodies and antiHBc (IgG and IgM) antibodies in accordance with the manufacturer
(LumiQuick Diagnostics, Inc., Scott Blvd, Santa Clara, CA, USA)’s
instructions [24]. All HBsAg reactive samples were confirmed using
enzyme-linked immunosorbent assay (ELISA). In addition, screening
for HCV and tuberculosis is undertaking to identify co-infections.
Viral load assays were done at the Human Virology Laboratory of
the Nigerian Institute for Medical Research (NIMIR), Lagos Nigeria
(one of the two national reference laboratories) using Cobas Taqman
Roche Diagnostics, Switzerland with kind assistance from Roche
Pharmaceuticals, Nigeria for air transport of specimens under cold chain.

Unit protocol for managing HBV infected Women
All HBsAg seropositive women are screened for HIV, Syphilis and
HCV co-infections and evaluated for complete blood counts, liver and
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kidney functions, ultrasound scan and where feasible HBV viral load
(VL). Liver biopsy, when considered to grade and stage liver disease for
patients who meet the criteria for chronic hepatitis, is delayed till after
delivery. Infected mothers and exposed babies are co-managed with
gastroenterologists and paediatricians respectively.
Women that tested positive for HbsAg, HBe, HBcAbIgM and
deranged liver enzymes (levels above the upper limit of normal for
our laboratory reference values) are considered to have active viral
infection irrespective of the viral load. They and especially those
with high VL (HBV DNA levels ≥ 2,000 IU/ml) are considered for
antiretroviral prophylaxis with lamivudine 150mg b.d and tenofovir
300mg once daily from the third trimester till after delivery to reduce
VL and prevent MTCT. Women seropositive for HBsAg but HBeAg--/
HBcAbIgM-- and have HBeAb, HBcAbIgG and VL <2000 IU/mL are
considered carriers with chronic infection and low risk for MTCT
by Unit protocol. They are not placed on antiretroviral prophylaxis.
Postpartum, all women are encouraged to breastfeed and mother-baby
pairs followed-up.
Partner testing, treatment and vaccination, though part of routine
care when indicated, is not part of this study. Uninfected women and
exposed but HBsA-- partners had three doses of HBV vaccine; Engerix
B ® (GlaxoSmithKline Biologicals s.a, Rixensart, Belgium) using the
immunization schedule of the NPI.

Management of and HBV exposed babies
Exposed babies had 3ml of cord blood collected at birth. Depending
on age 2-5ml of peripheral blood were serially collected at age 6 weeks,
6, 9, 12 and 15 months into EDTA tubes for immunological testing to
evaluate immune responses to hepatitis B. The final blood collection
was at age 12 months after completing third dose vaccination. Babies
that did not respond to immunization (anti-HBsAg— but and HBsAg--)
at 12 months were revaccinated and retested for HBs-antibodies at 1518 months of age using LumiQuick HBV-5 panel test as stated above.
Where immediate analysis of specimen was not feasible, the sera were
stored at -81°C. The babies were followed-up at the postnatal and
immunization clinics.

The unit immunoprophylaxis and immunization protocol
All exposed babies receive HBIG (Bio Product Laboratories, Dagger
Lane, Herts, UK) 200 IU (at 40 IU/kg bodyweight) into anterolateral
thigh muscle within 12 hours of birth. In this study, HBV exposed
newborn babies were self-selected into receiving either the standard
200 IU or 100 IU HBIG based on parents choice and affordability.
In addition, all medically stable infants are given three doses of HBV
vaccine; Engerix B® (GlaxoSmithKline Biologicals s.a, Rixensart,
Belgium). The first dose is given within 12 hours of birth into contralateral anterolateral thigh muscle. The second and third doses are given
at 4 weeks and 6 months in accordance with the NPI protocol.
Exposed babies were followed-up at the Postnatal, Immunization
and Child Welfare Clinics at 4weeks, 6, 9, 12, 15 and, where necessary,
18 months respectively. HBsAg– infants that did not mount antibodies
at 9 and 12 months were revaccinated with a second 3-dose series
and retested 1-2 months after the final dose of vaccine as practiced
elsewhere [6]. As recommended by the CDC [25] and per the Unit
protocol, exposed infants were breastfed beginning immediately after
birth. Infected (HBsAg+) infants are appropriately managed by the
paediatrician.
This routine care has been ongoing since June 2005 but
J Vaccines Vaccin
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immunological screening of mother-baby pairs using 5-panel tests
commenced with this study in 2011. Maternal biodata were obtained
using a questionnaire and labor and delivery data were extracted at
delivery from the delivery records. For the controls, obstetric data
were retrospectively obtained from the client’s antenatal and delivery
records including the Labor Ward Delivery and Postnatal Registers
using their clients’ hospital identifiers. The women and their babies
were rescreened for HBsAg as detailed above.

Outcome measures
Incidence of MTCT of HBV (HBsAg,+ HbeAg), pattern of
immunological response (anti-HBsAg, HBeAb, HBcAg (IgG/IgM)
antibodies, and proportion of babies who responded to vaccination
after passive/active immunoprophylaxis with HBIG and complete
HBV vaccination were the main outcome measures.

Ethical issues
Ethical approval was obtained from the University of Benin
Teaching Hospital Ethics’ Committee. All adult subjects gave informed
consent prior to their enrolment while either or both parents gave
consent for enrolment of their babies. We declare no conflict of interest.
The study team funded the cost of screening for HBV.

Data Analysis
The data were analyzed using GraphPad Instat3, version 3.06, 32
bit for windows, 2003 software (GraphPad Software Inc. Camino Real,
San Diego, USA). The immunological response to vaccination between
groups was compared using Chi-squared (χ2) and Fisher’s tests were
appropriate. P value ≤ 0.05 was considered significant. Student’s t test
was used for independent variables and P value ≤ 0.05 was considered
significant at 95% Confidence Interval.

Results
There were 65 HBV infected (HBsAg+) women but 45(69.2%) and
all 65 HBsAg-- controls have complete information for analysis. Three
women (one HBsAg+ and 2 HBsAg-- control groups) reported previous
blood transfusion. None of the women had previous vaccination
against HBV and used intravenous drugs. The time of HBV diagnosis
among infected women is shown in table 1 while the maternal and
neonatal HBV immunological patterns at birth and during follow-up
are shown in tables 2 and 3 respectively.
Partners testing showed serodiscordance of 1:6. Of 13/45 (28.9%)
partners that responded to invitation and tested of whom 2/13 (15.4%)
were HBsAg+. Majority, 84.7% were seronegative. The spouses of the
2 seropositive men cleared their HBsAg and were seronegative at six
months and one year.
All except 2 (3.0%; 2/65) women tested negative for HIV coinfection. One (1.5%) had HBV/HIV co-infection. The baby was HBsAg-and responded to vaccination. The other woman had triple HBV/ HIV/
TB co-infections. She relocated to another West African (her) country.
She and 4 other HBV+ mothers and exposed babies were for various
Time of HBV Diagnosis

frequency

Per cent

Past (before index pregnancy)

6

13.3

First Trimester

2

4.4

Second trimester

30

66.7

Third trimester

7

15.6

Total

45

100

Table 1: Time of Maternal HBV Diagnosis.
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±1045.2 IU/ml (Range 43.0 - 2403.0 IU/ml); 95%CI 202.16-2396.2 and
a median value of 1310.5. KS = 0.25. All except two women had normal
liver enzymes.

reasons lost to follow-up and excluded from the study making for
attrition rate of 7.7%. The other 15 exposed babies, for various logistics
reasons, were yet to have their immune status determined. They are not
included in the analysis. Thus, data for 45(69.2%) HBsAg+ mothers and
46 exposed babies and the control group of all 65 HBsAg— mothers and
66 babies were available for analysis (Tables 2 and 3).

There was no significant difference in the immunological pattern
of the babies at 6 and 9 months (table not shown). Seven and 10 babies
were being expected at 9 and 12 months appointments respectively for
rescreening. The overall rate of non-response to vaccination was 8.0%.
The incidence of ‘non-responders’ at 12 months was 17.1% vs. 3.0%;
p<0.01 (RR 0.42; 95% CI 0.25-0.069) for exposed infants and nonexposed infants respectively.

The median age booking was 21 weeks and mean gestational age
at antenatal diagnosis was 20.5 ± 7.8 weeks (range 6-35 weeks); 95CI
17.12-23.90 (Table 1). The mean for past diagnosis was 5.6 ± 3.0 (range
2-9) years.

Of the 8 babies (6 for exposed and 2 non-exposed; table 3) who
did not mount qualitatively detectable anti-HBsAg antibodies (nonresponders), six have been revaccinated while 2 were being expected. Of
those revaccinated 4(66.7%) have mounted antibodies while 2 were yet
to complete the revaccination process. Among exposed babies, about
a third (28.6%) had HBcAb antibodies at one year. Mothers of nonexposed babies that failed to mount antibodies and all non-responders
were retested for HBsAg and were all negative.

The mean age of HBV infected women was 30 ± 15 (range 2341) years (95%CI 28.63 - 31.68) vs. 38.613 ± 2.25 (range 26-41) years
95%CI 38.05-39.17; P< 0.0001. HBV infected women were younger.
There was no statistically significant difference between positives and
negatives for mean and median parity p=0.99; mean gravidity p=0.39,
and mean gestational age at delivery (GAD) p=0.80. The median GAD
was 40 weeks for both groups.
HBV+ women were delivered more by caesarean sections (C/S);
4/45 (4.4%) vs. 1/65(6.1%) for negatives; p=0.0001. Indications in two
were for obstetric reasons and one woman had HBV/HIV co-infection.
The baby was negative for both infections. There was no difference in
mean birth weights 3.35 ± 0.53kg (Range 2.5-4.3kg); 95% CI 3.19-3.51
for positives vs. 3.60 ± 0.72kg; 95% CI 3.38-3.81 and negatives; P=0.06.
The median weights were 3.20kg and no low birth weights. The mean
first and 5 minutes Apgar’s scores were 8.0 ± 0.4 p=0.35 and 9.0 ± 0.23
vs. 8.9 ± 0.17 p=0.03 for exposed and non-exposed babies respectively.

Discussion
This pilot study has highlighted the need to evaluate our
immunization programs especially for HBV-exposed infants. Though
the sample size was small (a pilot), the rate of MTCT for HBsAg and
HBeAg were 0.0% irrespective of the dose of HBIG administered for
prophylaxis. An MTCT rate of 3% was reported for Sydney women [26]
and 65% for Indian women with HBeAg+ and HBV DNA [27]. HBeAg
is a risk factor for MTCT but only 3.0% of the women in our study
were seropositive. The prevalence is also lower than the 12.5%, 29%
and 56.8% reported for Turkish,[12] Sydney [26] and Indian women
respectively while the anti-HBe of 77.8% in the study was comparable
to the 77.5% reported for same Turkish population [12].

Two women cleared their antigens and were seronegative at 6 and
12 months (table 2) were considered potentially infective for MTCT
and were so managed to enhance PMTCT. All babies were HBsAg
and HBeAg-seronegative. The incidence of MTCT was zero (0.0%)
irrespective of the dose of HBIG administered. All babies had complete
vaccination and were breastfed.

Hepatitis B infected women were generally younger than noninfected controls; p<0.0001. Similar finding was reported among Indian
women [27]. We could find no reliable explanation for this observation.
However, younger women are more vulnerable than older ones to

Due to high cost of viral load (VL) test (NGN28,000 or USD186.7
per assay), 7 (15.6%) women had VL assay with a mean of 1299.96
HBV Positive women(N= 45 )

Indicator (Antigen/antibodies)

HBV Exposed infants At birth n=46**

Positive (%)

Negative (%)

Positive

HbsAg

43

2 (4.4)*

0

negative
46

HBsAb

2 (4.4)

43

4(8.7)

42

HBeAg

1 (2.2)

44

0

45

HBeAb

35 (77.8)

10

12 (26.1)

34

HBcAb IgG

42 (93.3)

3

40 (86.9)

6

HBcAb IgM

0

45

0

46

*2women with HBsAg+ cleared their antigens and were seronegative at 6 and 12 months.
Their Partners were HBsAg.+ ** One set of twins.
Table 2: Patterns of Maternal and Neonatal HBV Immunology at Birth.
Indicator (Antigen/
antibodies)

HBV Exposed infants at
Birth n=46 (%)

Age 9 months n=39

Un-Exposed infants
Age 12 months n=35 (%)

Age 12 months n=66 (%)
Neg

Non–responders at 12
months (%)

pos

neg

pos

neg

pos

neg

pos

HbsAg

0

46

0

39

0

35

0

66

NA

HBsAb

4 (8.7)

42 (91.3)

34 (87.2%)

5

29 (82.9%)

6 (17.1)

64 (97.0)

2 (3.0)

8 (8.0)

HBeAg

0

45

0

39

0

35

0

66

NA

HBeAb

12 (26.1)

34 (73.9)

6 (15.4)

39

0

35

0

66

NA

HBcAb IgG

40 (86.9)

6 (13.0)

20 (51.2)

19

1 (2.8)

34

0

66

NA

HBcAb IgM

0

46

0

39

0

35

0

66

NA

NA= Not applicable.
Table 3: Exposed and Non-Exposed Infants’ Immunologic Pattern for HBV Seromarkers.
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acquire HIV infection and social behaviour have been implicated
[3,28]. Both infections have common mode of transmission. We had
earlier reported the prevalence of HBV infection among our pregnant
population to be 2.2% [3] and a decade later 4.3% (Onakewhor et al. [3]
West African Journal of Medicine - in press). Though anti-HBc appears
at the onset of symptoms or liver enzyme derangement in acute HBV
infection and persists for life, [6] 3(6.7%) women lost the antibodies
(table 3). We could find no reasons for this observation but one of the
women belong to the two that cleared their HBsAg. There was high
serodiscordance. Only 15.4% (1:6) spouses of HBV-infected women
were seropositive. Two women whose partners were HBsAg positive
cleared their antigens. This makes partner testing and vaccination of
uninfected spouses imperative.
The better 5 minutes Apgar’s score (p=0.03) observed among
exposed newborns may be misleading. This was probably a chance
finding attributable to the mode of delivery rather than to HBV
exposure status. HBV is not known to improve fetal hypoxia. More
exposed babies were delivered by C/S than controls; p=0.0001 which
is beneficial in preventing MTCT [27]. Similar observation was noted
in an Indian study [27]. All babies were breastfed and none was
infected confirming the recommendation that breastfeeding was not
contraindicated among exposed infants [1,6]. Though, low birth weight
infants have been reported to be commoner among mothers with acute
HBV infection during pregnancy [6], all women in this study had
normal birth weight babies including the woman with immunological
evidence of acute infection (HBeAg+).
The overall incidence of non-response to vaccination of 8.0%
in this study is comparable to the 6.7% non-responders reported
among Brazilian women with HIV/HBV co-infection [29]. HIV/
HBV co-infection29 and preterm infants weighing <2,000 g at birth
administered with HBV vaccine before age one month [6], are risk
factors for poor infant response to vaccination. There were no low birth
weight infants and the HIV/HBV-exposed infant mounted antibodies.
However, HBV-exposed were less likely than the non-exposed babies
to mount qualitatively detectable anti-HBs antibodies at one year
(Table 3); p< 0.03. We are aware that standard testing to determine
immune response requires quantitative assay for anti-HBs levels and
levels >10 mIU/ml is considered adequate immunity [6,15]. However,
we lacked facilities at the moment to do this test hence the qualitative
method employed.
The pattern of maternal to fetal transfer and acquisition of
immunoglobulins is shown in table 3. Except for HBsAg, HBeAg
and HBcAb-IgM transmission that was zero (0.0%), it revealed no
homogenous pattern of immunoglobulins transfer. For example at
birth, the proportions of babies that had HBsAb, HBeAb and HBcAbIgG were 8.7%, 26.1% and 86.9% compared with 4.4%, 77.8% and
93.3% respectively for the mothers. Only 23.0% and 15.4% mothers
transmitted their HBeAb to their babies at birth and at 9 months
respectively which were cleared by age 12 months (Tables 2 and 3). The
baby that had HBcAb-IgG was retested for HBsAg and was seronegative
but mother-baby pair was more difficult to follow-up [30].
Though immunoprophylaxis with 200 IU HBIG followed by
standard vaccination can prevent MTCT by 95% [31], only 10.9%
(5/46) parents afforded the cost of the standard 200 IU HBIG and the
babies were so immunized plus complete vaccination. Due to financial
constraints the majority, 82.6% (38/46) received 100 IU while 6.5%
receive none. The overall MTCT of HBsAg was 0.0%. In a similar study
in China, only 53.3% exposed children received HBIG with MTCT
rates of 2.4%, 3.1%, and 71.6% for HBsAg+, HBsAg−/anti-HBc+, and
J Vaccines Vaccin
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anti-HBs (≥10 mIU/ml) respectively for the children 1-7-year-old [32].
Neonates that received HBIG, anti-HBs is said to be detectable from
the immunoglobulin if testing was done before age < 9 months and
passively acquired maternal anti-HBc from HBV-infected mothers
may persist and be detectable in infants up to age 24 months [6].
Consequently, serial following up testing for these immunoglobulins
is ongoing. Where parents could not afford HBIG for their infants
honouring appoints become more difficult.
High maternal VL > 200,000 iu/mL was a risk factor reportedly
associated with 8% --30% MTCT rate in an American study [32].
Two women with very high VL are on antiretroviral drugs, were yet
to deliver and not included in the analysis. It is reported that exposed
children who are not infected at birth remain at risk from long-term
interpersonal contact with their infected mothers. Consequently,
exposed babies were being followed-up until adequate immune
response was obtained [6,25].

Limitations of the Study
The small sample size (a pilot study), inability to provide every
exposed new born with HBIG for prophylaxis due to prohibitive cost
and lack of facilities on site for VL and quantitative assays for antiHBs were some of the limitations of the study. Also, due to logistic
difficulties of long term follow-up and to mitigate possible high attrition
rate, the control group was chosen from among women who delivered
at periods at variance with that of the study subjects. Nevertheless, the
objectives of the study were not derailed by these limitations.

Conclusion
The MTCT rate for HBV appears low (0.0% in this study) There
was no significant difference in response to HBV immuno-protection
between babies that receive 200iu HBIG dose compared to the
group 100iu HBIG among exposed babies whose mothers show no
evidence of active viral replication. The overall rate of non-response to
vaccination was high with exposed infants less likely than unexposed
to mount antibodies after immunoglobulin prophylaxis and complete
vaccination. There is no homogenous pattern of maternal to fetal
transfer of HBV seromarkers. We advocate provision of HBIG for
exposed babies as integral part of care in the NPI program. Capacity
for VL and quantitative anti-HBsAb assay be made available on site
and mitigate the prohibitive cost of these tests and engender quality
care. Multicenter studies are required to evaluate the new intervention
before policy change.
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