1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Vaccine. Author manuscript; available in PMC 2023 August 07.

-, HHS Public Access
«

Published in final edited form as:
Vaccine. 2022 April 26; 40(19): 2741-2748. doi:10.1016/j.vaccine.2022.03.049.

Assessing the impact of the routine childhood hepatitis B
immunization program and the need for hepatitis B vaccine birth
dose in Sierra Leone, 2018

Lucy Breakwell®”, Dennis MarkeP, Reinhard Kaiser®, Alexandra Tejada-Strop@, Matthew D.
Pauly?, Sonnia Jabbid, Sahr Yambasud, Hyacinte J. Kabore®, Brock Stewart?, Tom Sesay®,
Thomas T. SambaP, Tonya Hayden?2, Saleem Kamili2, Amara Jambai®, Jan Drobeniuc?,
Tushar Singh€, Rania A. Tohme?&, Annemarie Wasley?2

aUu.S. Centers for Disease Control and Prevention, Atlanta, GA, United States
bSierra Leone Ministry of Health and Sanitation, Freetown, Sierra Leone
€U.S. Centers for Disease Control and Prevention, Freetown, Sierra Leone
dStatistics Sierra Leone, Freetown, Sierra Leone

®World Health Organization Regional Office for Africa, Brazzaville, People’s Republic of Congo

Abstract

Sierra Leone is highly endemic for hepatitis B virus (HBV) infection and thus recommends three
doses of hepatitis B vaccine (HepB3) from 6 weeks of age but does not recommend a birth dose
(HepB-BD) to prevent mother-to-child transmission (MTCT). We evaluated impact of the existing
HepB3 schedule and risk for MTCT of HBV. We conducted a community-based serosurvey among
4-30-month-olds, their mothers, and 5-9-year-olds in three districts in Sierra Leone. Participants
had an HBV surface antigen (HBsAQ) rapid test; all HBsAg-positive and one HBsAg-negative
mother per cluster were tested for HBV markers. We collected children’s HepB3 vaccination
history. Among 1889 children aged 4-30 months, HepB3 coverage was 85% and 20 (1-3% [95%
Cl 0-8-2:-0]) were HBsAg-positive, of whom 70% had received HepB3. Among 2025 children
aged 5-9 years, HepB3 coverage was 77% and 32 (1-6% [1-1-2-3]) were HBsAg-positive, of
whom 56% had received HepB3. Of 1776 mothers, 169 (9-8% [8-1-11-7]) were HBsAg-positive.
HBsAg prevalence was 5-:9% among children of HBsAg-positive mothers compared to 0-7%
among children of HBsAg-negative mothers (adjusted OR = 10:6 [2-8—-40-8]). HBsAg positivity
in children was associated with maternal HBsAg (p = 0-026), HBV e antigen (p < 0-001), and
HBYV DNA levels =200 000 IU/mL (p < 0-001). HBsAg prevalence was lower among children
than mothers, for whom HepB was not available, suggesting routine infant HepB vaccination has
lowered HBV burden. Since HBsAg positivity in children was strongly associated with maternal
HBYV infection and most of the HBsAg-positive children in the survey received HepB3, HepB-BD
may prevent MTCT and chronic HBV infection.
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1. Introduction

In 2015, an estimated 257 million people worldwide were living with chronic hepatitis

B virus (HBV) infection, with the highest prevalence in the African (6:1%) and Western
Pacific (6:2%) regions [1]. The risk of developing chronic HBV infection is inversely
related to the age of acquisition of infection; up to 90% of infants infected at birth will
develop a chronic infection [2]. Among those chronically infected, up to 25% will develop
cirrhosis or liver cancer [2]. In areas with intermediate or high HBV population prevalence
(hepatitis B surface antigen [HBsAg] > 2%), most chronic infections are attributable to
mother-to-child transmission (MTCT) and early childhood transmission [3]. MTCT is more
frequent among infants born to women with HBV e antigen (HBeAg) or high HBV DNA
levels [4-5]. In Africa, 3-29% of HBV-infected pregnant women are HBeAg-positive; based
on the results of limited studies, approximately 38% of babies born to HBeAg-positive
mothers become chronically infected [6-7]. Maternal HBeAg expression in Africa is lower
than reported elsewhere; in contrast, in the Western Pacific region, 32—-46% of mothers are
HBeAg-positive and 70-100% of their babies become infected in the absence of vaccination
[7-9]. HBV genotype may play a role as different genotypes predominate in different regions
[10]. However, information on MTCT risk for HBV genotypes in West Africa (E and Az) is
scarce.

The World Health Organization (WHQO) recommends children receive a hepatitis B vaccine
birth dose (HepB-BD), preferably within 24 h of birth, followed by two or three doses of
hepatitis B vaccine (HepB) to prevent MTCT and horizontal HBV transmission [3]. All
African countries have introduced three doses of HepB (HepB3), but only a few provide a
HepB-BD [6]. In 2016, all WHO Member States endorsed the Global Health Sector Strategy
on Viral Hepatitis targets to reduce global HBV incidence by 30% (equivalent to < 1%
HBsAg prevalence among 5 year-olds) by 2020 and by 95% (< 0-1% HBsAg prevalence
among 5 year-olds) by 2030 [11]. Sierra Leone is considered highly endemic (= 8% HBsAg
prevalence) for HBV infection [12], but little is known about HBsAg prevalence among
children or the risk of MTCT. From the published literature, HBsAg prevalence was 18%
among 66 unvaccinated school children in Freetown, 6% among 302 pregnant women of
middle and high socio-economic class in Freetown, and 11% among 179 pregnant women
in rural or peri-urban locations [13-15]. Sierra Leone introduced HepB in 2007 for infants
aged 6, 10, and 14 weeks, and national HepB3 coverage has exceeded 80% since 2009 [16].
However, the routine vaccination schedule does not include a HepB-BD.

To evaluate the impact of the existing HepB3 schedule and the risk of MTCT of HBV, we
conducted a community-based HBV sero-survey in three districts in Sierra Leone among
children aged 4-30 months and their mothers, and children aged 5-9 years.
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2. Methods

2.1. Survey participants and design

We included children aged 4-30 months and their mothers, and children aged 5-9 years
living in Bo, Bombali, and Western Area Urban districts, which represent 32% of the
national population and are located in three of the country’s five provinces [17]. We set a 4-
month lower age limit for the younger children to minimize potential false HBSAg positives
due to transient positivity in some infants born to HBV-infected mothers or following

HepB vaccination, and a 24-month upper limit in accordance with the U.S. Centers for
Disease Control and Prevention (CDC) case definition of perinatal HBV infection [18].
Delays between household enumeration and serosurvey implementation led to some eligible
children at pre-selected households aging out; therefore, we expanded the upper limit to 30
months to be able to meet our minimum sample size. Children aged 5-9 years (born between
2009 and 2013), who would have completed the highest risk period for developing chronic
HBYV infection, were included to permit a more complete estimation of HBV burden.

The estimated sample size needed for each age group of children was 1901 assuming
HBsAg seroprevalence of 1%, desired precision of + 0-75%, design effect of 1-4, and
2-sided 95% confidence interval (95% CI). Given the average household size of 4-6 persons
and a birth rate of 295 per 1000 population, we estimated 1 in 5 households had a 4-30-
month-old and 1 in 2 households had a 5-9-year-old. Assuming 25% nonresponse for the 4—
30-month-old group, we estimated 2544 households should be visited, and 15% nonresponse
for the 5-9-year-old group, we estimated 2332 households should be visited to achieve the
desired sample size for each group.

We selected 212 out of 3900 Enumeration Areas (EAs; the lowest administrative unit used
in the 2015 Census) in the three districts based on probability proportional to the number of
households per EA, stratified by district [17]. In each selected EA, all households were listed
to identify those with age-eligible children. Then using the lists of eligible households, we
randomly selected 12 households identified as having a 4-30-month-old and 11 households
identified as having 5-9-year-old per EA. Household selection for each age group was done
independently; some overlap occurred where households had children in both age groups. If
multiple children belonging to the same age group were present, one was randomly selected
to participate. Mothers of recruited 4-30-month-olds were invited to participate. Households
that did not participate were not replaced. After obtaining guardian consent and assent from
children aged 5-9 years, all participants were tested for HBsAg using a rapid test (Alere
Determine™). For each EA, we collected venous blood from all consenting mothers who
tested positive for HBsAg by rapid test and the first HBsAg-negative mother that consented
to provide blood. We also collected information on basic demographics, children’s hepatitis
B vaccination history, and potential exposures to HBV. We recorded hepatitis B vaccination
history per the child’s vaccination card, or if unavailable, per guardian verbal report. The
serosurvey protocol was reviewed by the U.S. Centers for Disease Control and Prevention
under human research protection procedures and was approved by the Sierra Leonean
Ethical Review Board.
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2.2. Specimen collection and testing

We conducted the Alere Determine™ HBsAg rapid test (Abbott Laboratories, IL; sensitivity:
95-100%, specificity: 96-100%) following the manufacturer’s instructions, using capillary
blood from a finger prick (or heel stick for infants < 6 months old) [19-20]. If invalid, we
repeated the test on a second sample. We informed participants or their parents of their
results, and if positive, referred them to their local health facility to seek care. We collected
venous blood (5 mL) from consenting mothers per WHO guidelines [21], centrifuged the
blood at 2000 g to collect serum, and stored the serum at 2-15 °C in a portable vehicle-
based cooler until it was transferred to —20 °C at the end of each day. CDC (Atlanta)

tested all serum samples, following the manufacturer’s instructions, for total antibody to
HBYV core antigen (total anti-HBc) (VITROS Anti-HBc assay [Ortho-Clinical Diagnostics,
NY; sensitivity: 92%, specificity: 100%]), HBsAg (VITROS HBsAg Test [Ortho Clinical
Diagnostics, NJ; sensitivity: 90%, specificity: 100%]), and HBeAg (VITROS HBeAg Test
[Ortho Clinical Diagnostics, NJ; sensitivity: 99%; specificity: 99%]). When discordant
results were obtained with Alere and VITROS HBsAg tests, we tested the samples using the
ARCHITECT HBsAg Test (Abbott Laboratories, IL; sensitivity: 99%, specificity: 100%).
We extracted total nucleic acid using the MagNA Pure 96 DNA and viral NA kit (Roche
Diagnostics, IN) according to the manufacturer’s instructions. HBV DNA was quantified as
described (Limit of Detection [LOD]: 250 IU/mL, specificity: 100%) [22]. We used Sanger
sequencing of the HBV S-gene to genotype HBV DNA-positive samples as described [23].
For samples with discordant serological and HBV DNA results, we re-tested the samples
for HBV DNA using the COBAS test (Roche Diagnostics, IN; LOD: 20 IU/mL, specificity:
100%).

2.3. Statistical analysis

We analyzed the data in SAS v9-4 (Cary, NC, USA) and present summary statistics
describing participant characteristics. We calculated estimates of HBsAg seroprevalence and
vaccine coverage (reported as card documented, verbal report, or combined) using methods
that accounted for the two-stage cluster design with application of calculated sampling
weights and adjustment for EA response rates (proportion tested or with vaccination

history, respectively). We then calculated Wilson 95% Cls for each estimate and used
Rao-Scott second-order Chi-square test to assess differences in seroprevalence by participant
characteristics. We fitted multivariate logistic regression models with a predetermined set of
potentially relevant variables (district of residence, sex, maternal education level, maternal
age, maternal ethnicity, hepatitis B vaccination history, and circumcision) to evaluate their
relationship with HBsAg prevalence; then calculated odds ratios (OR), Wilson 95% Cls, and
Wald p-values. We present summary statistics describing the distribution of HBV markers
among mothers and the relationship of those markers to HBsAg positivity in children. We
fitted univariate logistic regression models to evaluate the relationship between maternal
HBV markers and HBsAg positivity in their children and presented ORs, Wilson 95% Cls,
and Wald p-values.
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3. Results

During November 7-December 18, 2018, survey teams enrolled 1889 children aged 4-30
months from 2243 households (84%), 1776 of their mothers (94%; n = 1776/1889), and
2025 children aged 5-9 years old from 2364 households (85%). Approximately 5% of
households refused and 10% could not be located. Among children aged 4-30 months, 53%
were male, 53% lived in Western Area Urban, 25% in Bo, and 22% in Bombali (Table 1).
The median age was 17 months (interquartile range [IQR] 11-23 months). According to
their guardian, 86% were born at a public health facility, 9% were born at home, and a
skilled birth attendant (SBA; defined as a midwife, physician, obstetrician, nurse, or other
healthcare professional that was present during the birth) was present at 98% of births (Table
1). Among mothers of 4-30-month-olds, the median age was 26 years (IQR 22-31 years).
Forty-one percent of mothers had never attended school (Table 1). Among children aged 5-9
years, 49% were male, 54% lived in Western Area Urban, 23% in Bo, and 23% in Bombali
(Table 1). The median age was 7 years (IQR 6-8 years). According to their guardian, 81%
were born at a public health facility, 13% were born at home, and an SBA was present at
94% of births (Table 1).

We determined hepatitis B immunization history from children’s immunization cards for
70% (n = 1332/1889) of the 4-30-month-olds and 22% (n = 437/2025) of the 5-9-year-olds
and from guardian report for 26% (n = 489) of 4-30-month-olds and 66% (n = 1346) of 5-9-
year-olds. No information on hepatitis B vaccination history (defined as no vaccination card
and unknown history from guardian) was available for 4% (n = 68) of the 4-30-month-olds
and 12% (n = 242) of the 5-9-year-olds. HepB3 coverage based on card or verbal report was
85% (95% CI 82-87) among children aged 4-30 months and 77% (95% CI 72-81) among
children aged 5-9 years (Table 2).

HBsAg prevalence was 1:3% (95% CI 0-8-2-0) among children aged 4-30 months, 9-8%
(95% CI 8:1-11-7) among their mothers, and 1-6% (95% CI 1-1-2-3) among children aged
5-9 years. There was no difference in HBsAg prevalence between the two age groups of
children (p = 0-476). Children from both age groups were enrolled from 384 households; of
these children, four 4-30-month-olds and seven 5-9-year-olds were HBsAg-positive, none
from the same household. For both age groups, HBsAg prevalence did not differ by sex,
district of residence, HepB3 receipt, blood transfusion, or circumcision, and additionally
for the younger children, maternal age, education, or religion did not affect the HBsAg
prevalence (Table 3). HBsAg prevalence among those who received no doses of HepB

was higher (5-7% for 4-30-month-olds and 3-7% for 5-9-year-olds) than among those

who received the recommended three doses (1% for 4-30-month-olds and 1-3% for 5-9-
year-olds). HBsAg positivity decreased with each additional HepB dose received; however,
these differences were not statistically significant due to the small number of unvaccinated
children (Table 3). For children aged 4-30 months, HBsAg prevalence was 5-9% among
those with HBsAg-positive mothers and 0-7% for those with HBsAg-negative mothers (p =
0-024; Table 3). Maternal HBsAg positivity remained a significant independent predictor of
HBYV infection in the child when adjusted for the child’s sex, district of residence, HepB3
receipt, circumcision, and maternal age, education, and religion (AOR: 10-6 [95% CI 2-7—
40-8]; p < 0:001). Of 20 HBsAg-positive children aged 4-30 months, 70% (n = 14) received
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HepB3—11 card-confirmed and three by verbal report—and mother—child paired HBsAg
rapid test results were available for 16. Of these 16 children, 10 (63%) had HBsAg-positive
mothers. Of the 32 HBsAg-positive children aged 5-9 years, 56% (n = 18) received HepB3
—five card-confirmed and 13 by verbal report.

We tested serum samples from 137 of the 169 HBsAg-positive mothers (82%) and 200
HBsAg-negative mothers using the HBsAg rapid test. Two of the HBsAg-negative mothers
based on rapid test results were HBsAg-positive by the VITROS and ARCHITECT HBsAg
assays, resulting in a total of 139 HBsAg-positive and 198 HBsAg-negative maternal serum
samples. Among 139 HBsAg-positive mothers, 99% were total anti-HBc positive, 9% (n =
13) were HBeAg-positive, 91% (n = 126) had detectable HBV DNA, among whom 17%

(n = 23) had HBV DNA levels = 20,000 IU/mL and 9% (n = 12) had HBV DNA levels

> 200,000 IU/mL (the recommended threshold for antiviral treatment to prevent MTCT)
[24], and all sequenced samples belonged to genotype E (Table 4). Of the 23 mothers

with HBV DNA levels = 20,000 IU/mL, 12 were HBeAg-positive. HBeAg positivity was
strongly associated with HBV DNA levels = 200,000 IU/mL (OR 231 [95% CI 9-0-59.7],
p < 0-0001). Of the 13 HBeAg-positive mothers, 77% (n = 10) had HBV DNA levels >
200,000 IU/mL. In contrast, although 90% (n = 113) of the 126 HBeAg-negative mothers
had detectable HBV DNA, only 2% (n = 2) had HBV DNA levels = 200,000 IU/mL.
Among the 139 HBsAg-positive mothers who provided blood samples, eight (6%) had

a HBsAg-positive child aged 4-30 months. Of the 13 HBsAg/HBeAg-positive mothers,
seven (54%) had a HBsAg-positive child. In contrast, only one (0-8%) of the 126 HBsAg-
positive/HBeAg-negative mothers had a HBsAg-positive child (Table 4). Fifty-eight percent
of mothers with HBV DNA levels = 200,000 IU/mL (n = 7/12) had a HBsAg-positive

child (Table 4). This increased to 75% (n = 6/8) in mothers with HBV DNA levels >

1x108 1U/mL, all of whom were HBeAg-positive. Among mothers with HBV DNA levels
< 200,000 1U/mL, 0-8% (n = 1/124) had a HBsAg-positive child. The mother of this
HBsAg-positive child was HBeAg-negative with < 316 IU/mL HBV DNA at the time of
testing. The presence of either HBsAg, HBeAg, or HBV DNA levels = 200,000 IU/mL in
maternal serum was associated with HBsAg positivity in the child (Table 5). Among 198
HBsAg-negative mothers, 69% (n = 137) were total anti-HBc positive, 5% (n = 10) had
detectable HBV DNA (range 250-12,589 HBV DNA 1U/mL), and of the nine sequenced
samples, eight belonged to genotype E and one to genotype A2. Of the 198 HBsAg-negative
mothers, two had an HBsAg-positive child (both had card confirmed receipt of 3 doses of
HepB); one mother was total anti-HBc positive, and neither had detectable HBV DNA at the
time of testing. All mothers were asked if anyone living in the household had HBV. Thirteen
mothers replied in the affirmative; however, none of the participating children from those
households tested positive for HBSAg.

4. Discussion

High HBsAg prevalence (9:8%) among mothers and total anti-HBc prevalence (69%;
indicative of previous HBV infection) among HBsAg-negative mothers confirm the high
endemicity of HBV infection in Sierra Leone. These results, which are similar to
previous HBsAg prevalence estimates among women of childbearing age in Sierra Leone
(6-3%-11-2%) and West Africa (6-3%—16-2%) and total anti-HBc prevalence estimates in
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West Africa, reflect the high HBV disease burden in this region and the ongoing MTCT risk
[6,13-14,25]. HBsAg prevalence among children aged 4-30 months (1-3%) and 5-9 years
(1-6%) was much lower compared to the mothers (9-8%)—for whom hepatitis B vaccine
would not have been available; it was also lower than the previous estimate (18:2%) among
children before HepB introduction [3,15]. Given the relatively high HepB3 coverage (>75%)
in children and the much lower HBsAg prevalence among children than among mothers,
these results suggest it is likely that routine infant HepB vaccination has substantially
lowered HBV burden among children in Sierra Leone. Furthermore, the observations that
HBsAg positivity in young children was strongly associated with having a mother with
active HBV infection, that both age groups of children had similar HBsAg prevalence, and
that > 70% of HBsAg-positive children aged 4-30 months old received HepB3, supports the
conclusion that most of the residual infections that continue to occur among children are
likely acquired at birth or prior to receipt of the first dose of HepB. Thus, Sierra Leone may
consider introducing the HepB-BD to prevent MTCT of HBV and chronic HBV infections
occurring before the first dose of HepB. The introduction of HepB-BD could also help
Sierra Leone towards reaching the global hepatitis B elimination (HBsAg < 0-1%) target by
2030 [11,26].

Preventing HBV infection in newborns is important as at this age HBV infection is much
more likely to become chronic and lead to premature death [3]. When provided within 24 h
after birth followed by at least two additional doses, HepB is approximately 90% effective at
preventing perinatal HBV infection [3]. Thus, WHO recommends that all infants (including
low birth weight and premature infants) receive their first HepB dose as soon as possible
after birth, ideally within 24 h, followed by 2 or 3 additional doses [3]. China, Thailand, and
Taiwan achieved < 1% HBsAg prevalence among children when high universal HepB3 and
HepB-BD coverage was achieved [27-29].

The reported high SBA (> 95%) and health facility births (> 80%) in this serosurvey,
higher than those reported in Multiple Indicator Cluster Survey (MICS; 82% and 77%,
respectively), suggest HepB-BD introduction is feasible and high timely coverage could

be achieved, which together with completion of the HepB3 vaccination series is the most
effective strategy to prevent HBV infection [30]. In the context of intermediate (2—-8%)

or high (= 8%) chronic HBV infection population prevalence, such as in Sierra Leone,
where MTCT and early childhood transmission are the main routes of infection, universal
HepB-BD vaccination is a proven cost-effective strategy [31]. Other control strategies, such
as screening pregnant women to provide hepatitis B immunoglobulin (HBIG) within 12 h
of birth for children born to HBsAg-positive mothers and/or antivirals to pregnant women
that meet WHO criteria for treatment, are best considered once high vaccination coverage
has been achieved and where additional resources are available to manage and sustain HBV
screening and treatment programs [11,32]

HepB3 coverage was relatively high (> 75%) among enrolled children and similar to
estimates reported in the Demographic and Health Survey (78% among children aged 12-23
months; 2013) and the MICS (85% for children aged 12-23 months; 2017) [30,33], which
are also community-based surveys, but lower than the WUENIC (90%) and country reported
(94%) estimates for 2018 [16]. Our estimates suggest HepB3 coverage is below the global
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targets of 90%. Thus, increasing coverage to > 90% would further reduce HBsAg prevalence
among children [34].

Most HBsAg-positive mothers (91%) had detectable HBV DNA and thus could potentially
transmit HBV; however, HBeAg prevalence was low (9%) similar to other estimates in
West Africa (11%—-29%) [6-7]. Among children for whom information on maternal HBV
infection markers was available, the main risk factors for chronic HBV infection were their
mother being HBsAg-positive, HBeAg-positive, or having high levels of HBV DNA, as
has been shown previously [4-5,35]. We found more children (54%) were HBsAg-positive
if their mothers were HBeAg-positive than had been previously reported (38%) by a meta-
analysis of less robust studies conducted in the region, suggesting MTCT of HBV among
HBeAg-positive mothers continues to be an important route of transmission in Africa [7].

HBV genotype E predominated in the survey and is the predominant genotype in West
Africa [10]. Long-term cohort studies in The Gambia found that HBV genotype E infections
were characterized by a shorter duration of viremia, which may reflect the lower proportion
of women who are HBeAg-positive in the region [36]. However, low HBeAg-positivity
could also be due to lower test sensitivity [37]. The same studies found that > 50% of those
with severe disease were attributable to having a HBsAg-positive mother, highlighting the
importance of preventing MTCT in the region to reduce HBV-related severe liver disease
[36].

Among HBsAg-negative mothers, we identified ten potential occult HBV infections with
detectable HBV DNA levels > 250 1U/mL. These were most likely due to the HBsAg
concentrations being below the limit of detection of the VITROS HBsAg Test. The clinical
and epidemiological significance of these types of infections is unclear but may have
potential implications for the blood transfusion services and screening of pregnant women
[38].

This study has some limitations, most of which are inherent to the cross-sectional survey
design. First, since HBsAg prevalence among 4—-30-month-olds could reflect both vertical
and horizontal HBV transmission, the role of MTCT may be overestimated. However, since
most children received HepB3, with the first dose given at 6 weeks of age, they would

have had some protection reducing the contribution of horizontally acquired HBV infection.
Second, maternal HBV markers were determined months after the birth of their child, and
the findings might have been different than those obtained during their pregnancies, had
they been done. Third, some information was not available, such as the characteristics of
non-participating eligible households so we could not determine how they compared to
enrolled households. We also did not test other household members to assess other potential
routes of transmission. Fourth, it was not nationally representative; however, the three
included districts account for 32% of the population and incorporate a large urban area with
residents originating from many parts of the country. Fifth, since so few children reported
receiving zero doses of HepB we were unable to assess the impact of receipt of different
HepB doses in the multivariate model. Sixth, vaccination card retention was low among
5-9-year-olds, and the reliance on parental recall may have reduced the accuracy of these
estimates. Finally, although the Alere Determine HBsAg rapid test has very good sensitivity,
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we may have missed some children or mothers whose HBsAg levels were below the LOD
for the test. However, the impact of this would have likely underestimated the level of HBV
infection burden and the association of HBsAg positivity in young children with having a
mother who had active HBV infection.

5. Conclusions

This survey provides important information on the impact of routine infant HepB
vaccination and the ongoing risk of MTCT, particularly for infants whose mothers have high
HBYV DNA levels, which have rarely been documented in West Africa. The results of this
study suggest that it is likely that routine infant HepB vaccination has substantially reduced
HBYV infection among children in Sierra Leone but that the prevalence of chronic HBV
infection among mothers is high and, there remains an ongoing risk of MTCT. As HBsAg
positivity in young children was strongly associated with having a mother who had active
HBYV infection and because > 70% of HBsAg positive children aged 4-30 months received
HepB3, HepB-BD introduction may help prevent MTCT transmission and chronic HBV
infections. This would help Sierra Leone towards achieving the global HBV elimination goal
by 2030.
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HepB3 Three doses of hepatitis B vaccine

WHO World Health Organization

WUENIC WHO and UNICEF estimates of national immunization
coverage

Cl Confidence interval

U International units

IQR Interquartile range

HBeAg hepatitis B virus e antigen

MTCT Mother-to-child transmission

SBA Skilled birth attendant

LOD Limit of Detection

EA Enumeration area

total anti-HBc total antibodies to the hepatitis B virus core antigen

U.S.CDC United States Centers for Disease Control and Prevention
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Frequency of HBV markers (total anti-HBc, HBeAg, HBV DNA, and HBV genotype status) among HBsAg-
positive mothers and the HBV infection status of their children by maternal HBV marker—Sierra Leone,

2018.
Maternal HBV HBsAg + mothers  Children (4-30-month olds)
Marker (N =139)
n (%) HBsAg+ HBsAg-
(N=8) (N =131)
n (%) n (%)
Total anti-HBc
Positive 138 (99.0) 8 (5-8) 130 (94-2)
Negative 1(1.0) 0 (0-0) 1 (100-0)
HBeAg
Positive 13 (9-3) 7 (53:8) 6 (46-2)
Negative 126 (90-7) 1(0:8) 125 (99-2)
HBV DNA levels (IU/mL) *
<250 13 (9-4) 0 (0-0) 13 (100-0)
250-<2000 81 (58-3) 1(1-2) 80 (98-8)
2000-<20,000 22 (15-8) 0(0-0) 22 (100-0)
20,000-<200,000 11 (7:9) 0 (0-0) 11 (100-0)
>200,000 12 (8.6) 7 (58:3) 5(41.7)
HBYV genotype (n=126)
Unable to genotype 23 (18-3) 1(4-3) 22 (957)
E 103 (81-7) 7(6-8) 96 (93-2)

HBYV - hepatitis B virus, HBsAg — hepatitis B surface antigen, No. — number, % — percent, total anti-HBc — total antibodies to hepatitis B virus core

antigen, HBeAg - hepatitis B virus e antigen, IU/mL - International Units per milliliter. After being tested by the Alere Detrmine "™ HBsAg rapid
test, 137 HBsAg-positive and 200 HBsAg-negative mothers consented to provide blood samples which were then tested for anti-HBc, HBsAg,
HBeAg, and HBV DNA on commercially available assays in the laboratory. HBsAg confirmatory testing identified 139 mothers of those who

provided serum to be HBsAg-positive.

*
Limit of detection is 250 1U/ml and the limit of quantification is 316 1U/ml.
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