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Abstract

Objectives. Post exposure prophylaxis (PEP) with the hepatitis B vaccine (HBVac) in combination with HBV
immunoglobulins (HBIG) significantly minimizes the odds of vertical transmission of HBV to newborn infants. In this
retrospective study, we aimed to evaluate the compliance and efficacy of PEP in a tertiary care center in Saudi Arabia.
Methods. Infants were tested with HBV serological markers at 7months of age to assess their PEP protection rate.
Results. Out of 13,125 mothers who delivered in KAMC, 105 (0.8%) mothers were found to have HBsAg positive,
with a prevalence of 8 per 1000 live births. All infants (n=100) completed their PEP as per protocol before discharge
from the hospital (2 days after delivery). Among infants (n=59; 56.2%) who were tested at 7months of age, all (100%)
were found to be negative for HBV. Conclusion. PEP achieved 100% efficacy among infants who complied with the study
protocol at 7months of follow-up. The prevalence of hepatitis B among pregnant women was 8 per 1000 live births.
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Introduction

Chronic hepatitis B virus (HBV) infection is estimated to
affect approximately 240 to 360 million people worldwide
and almost a third of the world’s population presents with
the historical evidence of hepatitis infection which ranks
15th and has a substantial morbidity and mortality, primar-
ily via chronic infection.! People who are chronically
infected with HBV are at risk of developing cirrhosis,
hepatic decompensation, and hepatocellular carcinoma
(HCC).23 Since the virus is detected in all body fluids such
as serum, urine, breast milk, saliva, urine, tears, vaginal
secretions, menstrual blood, and semen, its transmission
can be via perinatal, percutaneous, close contact through
open cuts and sores, sexual intercourse etc.**

The most common method of transmission of HBV is
perinatal transmission at birth or horizontal transmission

to/between young children.® The risk of perinatal trans-
mission is associated with 4 important factors (i) hepati-
tis Be Ag status of the mother, (ii) serum HBs levels, (iii)
HBYV viral load, and (iv) earlier age of pregnancy.”® It
has been demonstrated that the rate of vertical transmis-
sion of infection in children from HBeAg-positive
women ranges from 70% to 90% in comparison to only
32% for HBeAg-negative women.>’

The World Health Organization (WHO) via its
Global Health Sector Strategy aims to decrease the
HBYV prevalence to <0.1% in children below 5 years of
age.'”!! Thus, preventing the vertical transmission of
the infection is critical and is based on the following 3
pillars: (i) Administration of timely HBV vaccine
(within 24 hours) to a newborn and follow up with at
least 3 doses to complete the primary series, regardless
of the HBsAg status of the pregnant mother, (ii)
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effective screening of pregnant women for HBsAg and
administration of hepatitis B immunoglobulin (HBIG)
to infants born to HBsAg-positive and HBeAg-positive
mothers, and (iii) antiviral prophylaxis in pregnant
women with HBV DNA=200,000 [U/mL.!!-3

The Saudi Arabian vaccination program has added
HBVac as the seventh primary immunogenic since 1989,
ensuring that all newborn infants are duly vaccinated at
the time of birth; however, the population aged above
30years is still regarded as a risk group and there is a gap
in HBV care which needs to be screened proactively.!41¢
In Saudi Arabia, the prevalence of HBV has witnessed a
dramatic decline over the last 3 decades with the estab-
lishment of the HBV immunization program,'” and it has
been reported to be 1.7% which is lower than the world-
wide prevalence of 3.6%.!32° Furthermore, owing to the
universal childhood vaccination program, the prevalence
of chronic HBV infection in the younger Saudi popula-
tion (<30 years) is estimated to be <0.5%.20!

The aim of this study was to assess compliance with
the administration of the PEP as per the standard proto-
col and to report the outcomes of adherence to the rec-
ommended guidelines for PEP. The following objectives
were kept in mind when carrying out this study: to eval-
uate the efficacy and compliance of postexposure pro-
phylaxis (PEP) among infants and compare the efficacy
of PEP to the international conversion rates.

Methods
Study Design

This was a retrospective cohort study designed and per-
formed at King Abdulaziz Medical City, Jeddah and was
carried out between June 2016 and May 2020 (4 years).

Ethical Approval

The study was approved by the Institutional Review
Board (IRB; RJ20-044-J) committee of the University.

The chart review of the electronic medical records from
the patient care and hospital information system
(BestCare) was done. Written informed consent from
participating subjects and or their guardians was taken
as per Helsinki principles.

Sampling

All pregnant mothers who were HBsAg positive at the
time of delivering their newborn infants at KAMC,
Jeddah, were included in the analysis. All live newborn
infants whose mothers were HBsAg positive and subse-
quently planned to receive the hepatitis B vaccine
(HBVac) and hepatitis B immunoglobulin (HBIG)
within 12 hours of birth were included in this study. The
newborn infants who failed to complete the vaccination
protocol at 2, 4, and 6 months as per standard vaccina-
tion guidelines were excluded from the study. Serologic
testing of babies, using chemiluminescent micro particle
immunoassay (ABBOTT Alinity, UK), was carried out
at 7months using HBsAg and anti-HBs titers after the
completion of 3 doses of vaccine. The sensitivity of the
test is 100% as compared to PCR. The standard protocol
followed in the Pediatric Department is based on the
American Academy of Pediatrics (AAP) and Centers for
Disease Control and Prevention vaccination guidelines
(Figure 1).

Data Analysis

Statistical analysis was performed using SPSS software,
version 27.0, for Windows (SPSS, Inc., Chicago, IL,
USA). Categorical variables were presented as frequen-
cies and percentages. Patients’ demographics and char-
acteristics were analyzed using frequency histograms to
ascertain distribution and outliers. Measure of central
tendency for example, mean = standard deviation was
used. Co-morbidities were studied as possible risk fac-
tors using univariate analysis.
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Figure |. American Academy of Pediatrics (AAP) vaccination protocol used for the vaccination of pediatric patients.

Table I. Characteristics of Mothers with HBV Infection vis
a vis with Their HB Antigen and Antibody Status.

n=105 %

Maternal age

<30Years 18 17.1

=30Years 87 82.9
Mode of delivery

Vaginal delivery 66 62.9

Caesarian delivery 39 37.1
Maternal comorbidities

GDM 20 19.0

Gestational HTN | 0.9

Others 35 333

None 49 46.7
Timing of screening and diagnosis

Antenatal 77 733

First trimester 12 1.4

Second trimester 7 6.7

Third trimester 4 38

At the time of delivery 5 4.8
Maternal HBeAg status

Positive 6 5.7

Negative 91 86.7

Unknown 8 7.6

Results

In this observational study, 13215 mothers were admit-
ted to our center for scheduled delivery, of whom 105
tested positive for HBV. 13,244 infants were born dur-
ing this observational period. 105 neonates were born to
mothers with HBsAg positive status, with an incidence
rate of 8 per 1000 live births. Thus, the HBsAg-positive
rate of pregnant women was 1% (105/13244).

Among the HBsAg-positive mothers, 18 (17.1%)
were <30years of age, 49 (46.7%) had no previously
diagnosed co-morbidities, and the majority (n=73.3%)
of them were detected to be HBV positive during their
antenatal care (Table 1). Additionally, 6 (5.7%) mothers
were found to be positive for hepatitis B E antigen
(HBeAg). Furthermore, 45 (42.8%) of the neonates
were females, 98 (93.3%) had a birth weight of =2kg,
and 68.6% were born full term (gestational age =38)
(Tables 2 and 3). All included neonates received HBVac
and HBIG post-delivery. However, 99.1% of newborns
received the first HBVac and 88.6% received HBIG
within 12 hours of delivery (Figure 2).

After application of the chosen inclusion criteria, of
the 81 neonates (77.1%) eligible for follow-up, 62 (77%)
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Table 2. Characteristics of Neonates Born to HBV Positive
Mothers and Their HB Antigen and Antibody Status.

Table 3. Descriptive Data of the Administration of
Hepatitis Vaccine and Immunoglobulins to Neonates.

Gender
Male 60 57.1
Female 45 42.8
Gestational age
=38Weeks 33 314
38Weeks 72 68.6
Birth weight
<2kg 7 6.7
=2kg 98 933
Mode of delivery
Vaginal delivery 66 62.9
Caesarian delivery 39 37.1

completed the full vaccination series. A 7-month serologi-
cal test of 59/62 (95%) who completed the vaccine series
was negative for HBsAg with a 100% protection rate.

Discussion

In this study, we found that the HBsAg-positive rate of
pregnant women was 0.8%, 77.1% of the infants com-
plied with the initial follow-up and 59% of the infants
complied with the vaccination series of all 3 doses within
the stipulated time of 7months and were all negative for
HBsAg, achieving a 100% protection rate. These results
were different from the study that reported a failure of
immunoprophylaxis in their population.?

Furthermore, we found that 6 of the HBsAg-positive
mothers were also HBeAg positive; however, none of
their newborn infants tested positive for either HBs or
HBe antigen, and hence we did not find any mother-to-
infant transmission, which contrasts with another study
whereby 10 infants born to HBeAg-positive mothers
were found to be chronically infected.?? Two recent stud-
ies identified the increased residual risk of mother to
infant transmission of HBV despite the full HBV.>*?* The
majority (60.9%) of newborn infants in this study were
delivered vaginally, which is regarded as one of the risk
factors for vertical transmission of HBV infection. The
rates were in concordance with other reported ones.”

Additionally, we found that the majority (82.9%) of
the HBs AG-positive mothers were aged above 30 years,
which is the key risk factor for HBV infection (16).
These same results have already been reported by differ-
ent studies across the globe.”*>*”-28 Moreover, the major-
ity of the newborn infants (93.3%) had =2kg of
birthweight, which was also reported by other studies,
but some others reported the birth weight of newborn
infants >3 kg in their populations.’-?-28-3

In this study, we found that the effectiveness of the
HBVac and HBI in the prevention of the vertical

First dose of hepatitis B vaccine given

No 0 0

Yes 105 100.0
Time the neonate received the vaccine (hours after birth)

=I12Hours 104 99.0

>12Hours I 0.9
HBIG given

Yes 105 100

No 0 0
Time the neonate received HBIG (hours after birth)

=I2Hours 93 88.6

>12Hours 12 1.4
HBIG route of administration

v 6 57

M 99 94.3
Neonates who completed the vaccine series (81)

Completed 62 77

Unknown 19 23

transmission of disease was conferring 100% prophylaxis.
In Saudi Arabia, immunoprophylaxis is provided to all
newborn infants born to HBsAg-positive mothers within a
maximum of 12hours from birth, as per the American
Academy of Paediatrics (AAP) and Centres for Disease
Control and Prevention (CDC) protocol. Indeed, the pre-
vention of vertical transmission of HBV infection is criti-
cally dependent upon full adherence to recommended
protocols,'®!” and because of this, the prevalence of chronic
HBV is reported to be lower in the Saudi population within
the age range of 30years.'

Study Limitations

As this retrospective study was carried out in only 1 cen-
ter in the country’s western region, the findings and con-
clusions may be limited in scope for generalization to an
entire population. Furthermore, the sample size was not
calculated for this retrospective study as we included all
HBsAg positive pregnant mothers, which may be
deemed as another limitation. Additionally, the study
involved a relatively small sample size, many of which
had missing data, and almost 23% lost follow-up to
receive the vaccine series at 2, 4, and 6 months and sero-
logical testing at 7months (27%). Additionally, the rea-
sons for dropping out of the follow up was not explored
because of the inherent design of the study.

Conclusion

In our study, the prevalence of hepatitis B among preg-
nantwomenwas 8 per 1000 live births. Immunoprophylaxis
of 100% was achieved in newborn infants at 7months of
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Figure 2. Workflow of the study, of the 105 infants born to HBsAg-Positive mothers, only 81 (77.1%) were followed up
among which only 62 (77%) completed all three vaccines within the stipulated time.

follow-up. However, compliance remained a key issue for
the completion of the vaccination series and serology test-
ing. Immunoprophylaxis can be improved by encourag-
ing the vaccination of newborn infants born to
HBsAg-positive mothers within a maximum of 4 to
12 hours from birth. All pregnant women who are over the
age of 30 should be proactively screened for HBV infec-
tion prenatally to reduce the burden of diseases and
increase the effectiveness of the PEP in HBSAg-positive
mothers, and vaccination programmes should be directed
towards the high-risk populations as well.
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