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Abstract
Sub- Saharan Africa's hepatitis B virus (HBV) burden is primarily due to infection in in-fancy. However, data on chronic HBV
infection prevalence and associated risk factors in children born post- HBV vaccination introduction are scarce. We estimated
hepatitis B surface antigen (HBsAg) prevalence and risk factors in Senegalese children born dur-ing the HBV vaccination era. In
2018– 2019, a community- based cross- sectional sur-vey was conducted in Senegal among children born between 2004 and
2015 (ie after the three- dose HBV vaccine series was introduced (2004) but before the birth dose's introduction (2016)).
HBsAg- positive children were identified using dried blood spots. A standardized questionnaire collected socioeconomic
information. Data were age- sex weighted and calibrated to be representative of children living in the study area. Risk factors
associated with HBsAg positivity were identified using negative binomial
regression. Among 1,327 children, 17 were HBsAg- positive (prevalence = 1.23% (95% confidence interval [CI] 0.61– 1.85)).
Older age (adjusted incidence- rate ratio [aIRR] 1.31 per one- year increase, 95% CI 1.10– 1.57), home vs healthcare facility
delivery (aIRR 3.55, 95% CI 1.39– 9.02), stitches (lifetime) (aIRR 4.79; 95% CI 1.84–12.39), tat-toos (aIRR 8.97, 95% CI 1.01–
79.11) and having an HBsAg- positive sibling with the same mother (aIRR 3.05, 95% CI 1.09– 8.57) were all independently
associated with HBsAg positivity. The low HBsAg prevalence highlights the success of the Senegalese HBV vaccination
program. To further reduce HBV acquisition in children, high- risk groups, including pregnant women and siblings of
HBsAg- positive individuals, must be screened. Vital HBV infection prevention measures include promoting delivery in
healthcare facilities, and increasing awareness of prevention and control procedures.
K E Y WO R D S

child, hepatitis B, prevalence, risk factors, Senegal

Abbreviations: aIRR, adjusted incidence-r ate ratio; DBS, dried blood spots; EPI, expanded program on immunization; GHSS, Global Health Sector Strategy on viral hepatitis; HBsAg,
hepatitis B surface antigen; HBV, hepatitis B virus; HDSS, health and demographic surveillance system; SSA, sub-S aharan Africa.
The ANRS 12356 AmBASS survey Study Group members are present in Appendix.
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facility, which is located 135 kilometres east of Dakar. The HDSS
monitors demographic and health characteristics of adults and chil-

The expansion of routine hepatitis B virus (HBV) vaccination has

dren living in 30 villages around Niakhar through regular data col-

led to a significant reduction in chronic HBV infection prevalence

lection. Information on births, deaths, migrations and pregnancies

in children worldwide, from 4.7% among under-five-year-olds in the

is recorded in the HDSS database. 20 In 2018, the HDSS covered a

pre-vaccination era to 1.3% in 2015.1 However, HBV infection prev-

population of 44,854 individuals. 20 Health care is provided by four

alence in children remains high in Africa, particularly in West Africa

healthcare posts managed by nurses in the HDSS area, as well as

(estimated at 5.8% in five-year-olds in 2016). 2

two healthcare centres managed by physicians (district level refer-

HBV is transmitted through mucous membrane or non-intact

ence facilities) and a regional hospital, all located close to the HDSS

skin exposure to infected blood or other bodily fluids such as saliva,

area.19 Healthcare posts offer primary care including maternal and

3

semen and vaginal fluid. In sub-Saharan Africa (SSA), infection most

child health care, vaccination and child deliveries. Key actors at the

commonly occurs in early childhood through horizontal transmission

community level include community health workers (who are re-

(close interaction with infected household contacts and playmates)

sponsible for health points, Senegal's lowest care level after health-

and mother-to-child transmission during delivery.

4-9

Other infection

care posts, where health education and first aid care are provided)

pathways include poor infection control procedures during sur-

and community health volunteers (who promote maternal and child

gery10 and traditional practices (eg tattooing).10,11

health).

The risk of developing chronic HBV infection is inversely related

The survey sample size was defined to provide an estimation

to age at infection, occurring in up to 90% of those infected perina-

of chronic HBV infection prevalence with at least 3% precision in

tally, but falling to less than 5% in individuals infected during adult-

the main age groups (≤14, 15–3 4 and ≥35 years old).19 Two-stage

4

hood. Although HBV infection may remain asymptomatic and even

stratified sampling of participating households was conducted.

resolve spontaneously, in up to 50% of cases, chronic HBV infection

First, the villages covered by the HDSS were categorized into three

12

semi-urban and 27 rural villages. The three semi-urban villages and

The prevalence of hepatitis B surface antigen (HBsAg) in the

eight randomly chosen rural villages were selected for participation.

can lead to liver disease and related complications, and even death.

general population reflects the endemicity of HBV infection.13 In

Second, 401 households were randomly selected from these 11 vil-

Senegal, HBsAg prevalence in the general population is estimated at

lages. All residents aged at least six months old in these households

8.1% (95% confidence interval [CI], 7.5–9.0%). 2 Several control mea-

were invited to participate in the survey. For children, a parent or

sures have been implemented in recent years, including the three-

legal guardian had to be present at the time of the survey and had to

dose series vaccine (administered 6, 10 and 14 weeks after birth)

provide consent for the child's participation.

and the birth dose, introduced in the national Expanded Program on

The ANRS 12356 AmBASS survey methodology and sampling
procedure have been previously described elsewhere.19

Immunization (EPI) in 2004 and 2016, respectively.
Estimating HBsAg prevalence in children and identifying associated risk factors is particularly important to better control the

2.2 | Data collection for children

hepatitis B epidemic. Infection during early childhood is also associated with a higher risk of developing cirrhosis and hepatocellular
carcinoma.14 However, to our knowledge, few studies to date have

All participating children were screened for HBV infection, and

measured the prevalence of HBsAg11,15-18 and identified associated

socioeconomic information was collected using a standardized

factors15,17,18 in children born after the introduction of the HBV

questionnaire.

vaccine in SSA, including Senegal. This study aimed to (i) estimate
the prevalence of chronic HBV infection in children born post-HBV

2.2.1 | Serological assay

vaccine introduction in a rural area of Senegal, and (ii) identify associated risk factors.

Nurses performed home-based HBV screening using dried blood

2

|

spots (DBS) on a Whatman 903 protein card saver. DBS have a high

M E TH O D S

(>90%) diagnostic sensitivity and specificity compared with plasma
or serum.13,21 Using a standardized method, 22 DBS were eluted to

2.1 | Study setting and design: the ANRS 12356
AmBASS survey

detect HBsAg by a chemiluminescent microparticle immunoassay
(ARCHITECT, Abbott). To determine optimal cut-off values for positivity and negativity using DBS, we obtained paired capillary blood

The ANRS 12356 AmBASS cross-sectional survey aimed to assess

for DBS and venous blood for serum samples from 39 individuals

the health and socioeconomic burden of chronic HBV infection at

in the pilot study of AmBASS, three of whom were HBsAg posi-

the individual, household and population levels in a rural area of

tive using a serum sample (see Appendix S1). We then determined

Senegal.19 Data were collected from October 2018 to May 2019 in

HBsAg cut-off values of 1.0 IU/ml (for negativity) and 1.5 IU/ml (for

the Niakhar Health and Demographic Surveillance System (HDSS)

positivity). For HBsAg levels between 1.0 and 1.5 IU/ml using DBS,
2

2.6 | Explanatory variables

we systematically performed a second HBsAg test using serum samples to confirm the status.
Once air-dried, DBS were frozen at −20℃ and transferred weekly

The following explanatory variables were tested as risk factors for

for analysis to the Institute for Health Research, Epidemiological

chronic HBV infection:

Surveillance and Training in Diamniadio, approximately 120 km from
Niakhar. HBsAg was measured using chemiluminescence microparti-

-	 Socio-demographic characteristics: sex; age (years); enrol-

cle immunoassay (Abbott Diagnostics).19 Participants received their

ment in the Senegalese education system (yes/no/too young

HBsAg screening results within one to two months.

[<7 years old]); birth order (1/2/≥3); type of village (semi-urban/
rural); household distance from the nearest healthcare post
(≤3 km/>3 km) and household living conditions index (1st or

2.2.2 | Socioeconomic questionnaire

2nd/3rd or 4th quartile), built using a multiple component analysis of information on durable goods, agricultural and farming

A socioeconomic questionnaire was completed by each child's parent

resources, and housing characteristics at the household level.

or legal guardian to document the child's socio-demographic charac-

-	 Pentavalent vaccination status (complete/incomplete or de-

teristics, health history (impairments, hospitalization and illnesses),

layed/missing information): ‘complete’ vaccination was defined

HBV vaccination status and exposure to HBV transmission risk fac-

as receiving all three doses of the pentavalent vaccine within the

tors. Vaccination history was determined from three data sources (i)

WHO-recommended timeframe (ie first dose received at least six

children's vaccination cards (if available), (ii) six-monthly vaccination

weeks after birth and a delay of at least four weeks between each

data from the HDSS database (based on vaccination cards) and (iii)

subsequent dose).
-	 HBV transmission risk factors: place of birth (healthcare facility

vaccination records in healthcare posts (where possible).
Data were recorded electronically on tablets using Voxco Survey

(ie healthcare post, healthcare centre, hospital) or home); birth

Software (version 2).

by caesarean section; previous hospitalization; lifetime stitches;
invasive medical procedures (dental care, intravenous therapy,
care involving injections or needles, care involving spring-loaded

2.3 | Ethical considerations

syringes); scarification; tattoos; piercings; sharing of personal hygiene items (toothbrush, razor, hair needle, manicure or pedicure

The study received ethical approval from the Senegalese National

equipment); consumption of pre-chewed food; and circumcision.

Ethical Committee for Research in Health (no. 082MSAS/DPRS/

-	 HBV status of other compound (ie the ‘residential unit’ in the

CNERS), and authorization from the French Commission on

HDSS database, and understood as a grouping of one or several

Information Technology and Liberties (reference MMS/HG/OTB/

households20), household or family members: at least one HBsAg-

AR181521). The study conforms to the declaration of Helsinki.

positive individual (adult or child) in the compound; at least one
HBsAg-positive child in the compound; at least one HBsAg-
positive individual in the household; at least one HBsAg-positive

2.4 | Study population

child in the household; at least one HBsAg-positive sibling (same
mother); at least one HBsAg-positive sibling (same father); moth-

The study population of the present analysis included children born

er's HBV status.

between 01 January 2004 (ie after the introduction of the three-
dose HBV vaccine series in Senegal's EPI) and 31 December 2015

2.7 | Statistical analyses

(ie before the introduction of the birth dose in the EPI). Children
born on or after 01 January 2016 were excluded from the analysis

2.7.1 | Data weighting and calibration

in order to have a homogeneous population with the same exposure
to vaccination.

Data were weighted and calibrated to ensure that the study sample
was representative of the population living in the Niakhar HDSS in

2.5 | Study outcome

terms of sex and age. To do this, sampling weights were calculated
as the inverse of the individual probability of inclusion in the sample.

The study outcome was chronic HBV infection. As per WHO rec-

Final weights were obtained after multiplying sampling weights by

ommendations for settings where HBsAg seroprevalence is above

calibration factors, calculated as the ratio of the percentage of indi-

0.4%, we considered that testing positive for HBsAg at a single as-

viduals in the HDSS demographic database to the percentage of indi-

sessment (ie without subsequent confirmatory testing) represented

viduals in the survey sample for each age and sex group.19 Weighted

13

chronic HBV infection.

and calibrated data were used for all analyses.

3

2.7.2 | Chronic HBV infection prevalence estimation

calibrated data. Figure 1 shows the distribution of HBsAg positivity
per birth year.

The prevalence of chronic HBV infection was calculated as the percentage of HBsAg-positive individuals among those with available

3.2 | Socio-demographic characteristics of study
participants

and valid biological data. The 95% CI was estimated using the standard Wald CI for proportions.

Mean age was 8.80 ± 3.83 years. Approximately half were male

2.7.3 | Descriptive analyses

(52.48%) and two-thirds were born in healthcare facilities (62.23%).
The majority lived in semi-urban villages (61.30%) located within

The study population's socio-demographic characteristics and expo-

three kilometres of the nearest healthcare post (72.33%). HBV vacci-

sure to HBV risk factors were described using percentages for categori-

nation data were available for 63.97% of the sample. Of these, 49.88%

cal variables and means ±standard deviations for continuous variables.

had received all three doses of pentavalent vaccine within the recommended timeframe. Table 1 presents the socio-demographic characteristics of the whole study population and according to HBV status.

2.7.4 | Regression model

Vaccination status, HBV status of siblings, HBV status of household or
compound members and mother's HBV status for all 17 children with

Factors associated with chronic HBV infection were identified using

chronic HBV infection are presented in Appendix S2.

a negative binomial regression model. The choice of this model was
justified by the low number of HBsAg-positive children. 23 Variables

3.3 | Prevalence of HBV transmission risk factors

with a p value <.25 (Wald chi-square test) in the univariable analysis
were considered eligible to enter the multivariable model. Backward
stepwise selection was used to determine variables in the final mul-

Some HBV infection risk factors were frequent in our study sample

tivariable model with a p value threshold set at 0.05.

(Table 1). For instance, a high proportion of children shared personal

We also conducted a sensitivity analysis in the population of chil-

hygiene items (40.19%), had undergone invasive medical procedures

dren born between 2004 and 2018 (ie including children born after

(64.13%) and lived in a compound (52.98%) or individual household

the introduction of the birth dose in 2016).

(48.74%) with at least one HBsAg-positive individual. In contrast,

All statistical analyses were performed using Stata, version 14.2

stitches (lifetime) (6.36%), scarification (4.25%), tattoos (0.17%)

for Windows (StataCorp).

and a caesarean section at birth (0.85%) were quite rare. Moreover,
few participants lived in a compound (8.44%) or household (6.44%)

3
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where there was an HBsAg-positive child, and few had an HBsAg-

R E S U LT S

positive sibling from the same mother (10.44%) or father (11.52%).

3.1 | Chronic HBV infection prevalence

3.4 | Chronic HBV infection risk factors

Among the 1,327 children in the study population, 17 had chronic
HBV infection; prevalence was 1.28% (95% CI, 0.68–1.89) using

As none of the 17 children with chronic HBV infection were born by

crude data, and 1.23% (95% CI, 0.61–1.85) using weighted and

caesarean section, had been hospitalized in the past or consumed

F I G U R E 1 Number of HBsAg-positive
children according to year of birth (ANRS
12356 AmBASS). HBsAg: hepatitis B
surface antigen
4

5

38.70

Rural

7.83

34.86

No/ Koranic school (≥7 years
old)

Too young (<7 years old)

15.65

65.36

2

≥3 (ref.)

th

58.43

41.57

27.50

27.67

> 3 km

99.15

0.85

0.86

99.14

37.29

37.77

Yes

62.71

62.23

No

Caesarean section (0.93)

Home

Healthcare facility (ref.)

Birthplace (2.63)

Risk factors of chronic HBV infection

72.50

72.33

58.21

41.79

65.27

15.73

19.00

35.24

7.81

0.00

100.00

75.57

24.43

40.87

59.13

75.83

24.17

72.80

9.21

17.99

4.48

9.03

86.49

39.76

38.68
56.95

60.24

11.97 ± 2.77

56.64

43.36

Chronic HBV infection %
(n = 17)

61.32

8.76 ± 3.82

47.40

52.60

No chronic HBV infection
% (n = 1310)

≤3 km (ref.)

Distance from the nearest healthcare post (0.18)

3 /4 quartile

rd

1st/2nd quartile (ref.)

Household index of living conditions (0.00)

18.99

1

Birth order (0.45)

57.32

Yes (≥7 years old) (ref.)

Enrolled in the Senegalese education system (0.24)

61.30

Semi-urban (ref.)

Type of village (0.00)

8.80 ± 3.83

47.52

Age (years) mean ± standard
deviation (0.00)

52.48

Female

Overall %
(n = 1327)

Male (ref.)

Sex (0.00)

Socio-demographic characteristics

Characteristics (% of missing
data)

5.10 [1.84–14.14]

1

1.81 [0.67–4.87]

1

2.23 [0.67–7.37]

1

1

0.53 [0.10–2.71]

0.85 [0.19–3.74]

0.09 [0.01–0.81]

0.77 [0.15–3.83]

1

1.05 [0.38–2.90]

1

1.38 [1.16–1.63]

1.44 [0.48–4.39]

1

.006

.210

.164

.713

.094

.923

.002

.475

3.55 [1.39–9.02]

1

1.31 [1.10–1.57]

.013

.007

p value

(Continues)

aIRR [95% CI]

IRR [95% CI]

p value

Multivariable analysis

Univariable analysis

TA B L E 1 Descriptive characteristics of children participating in the ANRS 12356 AmBASS survey and factors associated with chronic HBV infection in participants born after the
introduction of the HBV vaccine (negative binomial regression, univariable and multivariable analyses using weighted and calibrated data)

6
45.02

45.16

47.88

Yes

98.95

1.05

No

Yes

Consumed pre-chewed food (1.70)

59.81

40.19

No (ref.)

Shared hygiene objectsb (0.16)

1.07

98.93

40.16

59.84

47.77

18.68

Not concerned (female)

18.54

33.44

Yes (male)

33.69

54.98

No (male) (ref.)

Circumcision (0.76)

Yes

No (ref.)

0.12

99.88

54.84

0.17

Piercing (0.18)

99.83

4.25

4.25

Yes

95.75

No (ref.)

Tattoos (0.11)

Yes

No (ref.)

64.15

35.85

1.44

98.56

95.75

64.13

Yes

Scarification (0.11)

35.87

No (ref.)

Past invasive medical procedures (0.77)

1.42

a

98.58

6.04

6.36

Yes

94.96

No chronic HBV infection
% (n = 1310)

93.64

Overall %
(n = 1327)

No

Hospitalized in the past (0.10)

Yes

No (ref.)

Stitches (lifetime) (2.78)

Characteristics (% of missing
data)

TA B L E 1 (Continued)

0.00

100.00

42.64

57.36

56.64

29.15

14.21

56.64

43.36

4.22

95.78

4.25

95.75

62.65

37.35

0.00

100.00

31.32

68.68

Chronic HBV infection %
(n = 17)

1.11 [0.39–3.11]

1

2.79 [0.67–11.51]

3.68 [1.15–11.76]

1

1.59 [0.52–4.83]

1

25.76 [2.64–251.55]

1

1.02 [0.09–12.20]

1

0.94 [0.30–2.93]

1

6.71 [1.82–24.79]

1

.830

.116

.373

.010

.989

.902

.009

8.97 [1.01–79.11]

1

4.79 [1.84–12.39]

1

.049

.005

p value

(Continues)

aIRR [95% CI]

IRR [95% CI]

p value

Multivariable analysis

Univariable analysis

7

Overall %
(n = 1327)
c

No chronic HBV infection
% (n = 1310)

32.06

36.04

No

Information not available

35.70

32.28

32.02

52.98

Yes
d

52.76

47.24

8.44

Yes

14.68

8.36

48.74

Yes

6.44

Yes

10.44

Yes

12.96

12.97

87.03

11.57

88.43

28.00

72.00

28.00

0.88 [0.19–4.06]

1

2.99 [0.72–12.34]

1

3.34 [0.90–12.44]

1

1.58 [0.18–14.07]

1

1.40 [0.39–5.08]

1

1.87 [0.35–10.06]

1

2.15 [0.60–7.70]

1

2.43 [0.67–8.81]

0.62 [0.15–2.66]

1

.853

.115

.068

.649

.567

.423

.206

.138

Care involving spring-loaded syringes, needles, dental care, perfusion.

The ‘residential unit’ in the HDSS database, and understood as a grouping of one or several households. 20

≥ 4 weeks between each vaccine dose, first dose received at ≥6 weeks after birth.

d

c

Toothbrush, razor, hair needle, manicure/pedicure materials.

b

a

3.05 [1.09–8.57]

1

aIRR [95% CI]

IRR [95% CI]

p value

Multivariable analysis

Univariable analysis

Abbreviations: CI, confidence interval; HBV, hepatitis B virus; IRR, incidence rate ratio; aIRR, adjusted incidence rate ratio; HBsAg: hepatitis B surface antigen.

87.04

11.30

11.52

Positive

88.70

10.21

72.00

9.79

6.40
89.79

90.21

57.16

93.60

48.64

51.36

88.48

Negative (ref.)

Mother's HBV status (18.51)

Yes

No (ref.)

≥ 1 other HBsAg-positive sibling (same father) (6.07)

89.56

No (ref.)

≥ 1 other HBsAg-positive sibling (same mother) (4.78)

93.56

No (ref.)

≥ 1 other HBsAg-positive child in the household (0.00)

51.26

No (ref.)

42.84

85.32

70.82

29.18

62.81

14.31

22.88

Chronic HBV infection %
(n = 17)

91.64

≥ 1 other HBsAg-positive individual in the household (0.00)

91.56

No (ref.)

≥ 1 other HBsAg-positive child in the compound (0.00)

47.02

No (ref.)

≥ 1 other HBsAg-positive individual in the compoundd (0.00)

31.91

Yes (ref.)

Received complete pentavalent vaccine schedule (0.00)

Characteristics (% of missing
data)

TABLE 1 (Continued)

.037

p value

pre-chewed food, these variables were excluded from the regres-

with chronic HBV infection and the number of children who ac-

sion analyses.

quired HBV infection was highest in the years 2005 and 2006. This

Factors associated with chronic HBV infection in univariable and

may be because children born shortly after the introduction of the

multivariable analyses are presented in Table 1. The following vari-

HBV vaccine in the EPI had lower vaccination coverage than those

ables were eligible to enter the multivariable model (p value <.25

born more recently.11 Although we found no association between

in univariable analysis): age, enrolment in the Senegalese education

vaccination status and HBsAg positivity, vaccination data were un-

system, household index of living conditions, distance from the near-

available for 35.9% of the whole study population, and 62.8% of

est healthcare post, place of birth, stitches, tattoos, circumcision,

those with chronic HBV infection, particularly older children. HBV

pentavalent vaccine schedule status, HBV status of other children

infection in older children may also be due to poor immune response

in the compound, siblings’ (same mother) HBV status and siblings’

to the vaccine in children born shortly after 2004. Indeed, a study

(same father) HBV status.

conducted in 2010 in Dakar found that children born between 2006

After multivariable adjustment, older age (adjusted incidence-

and 2009 had a low immune response to the pentavalent vaccine,
probably due to poor vaccine quality. 25

rate ratio [aIRR] of 1.31 per one-year increase, 95% CI 1.10–1.57),
home birth (versus a healthcare facility) (aIRR 3.55, 95% CI 1.39–

In Nigeria, two studies found that tattoos were associated with

9.02), stitches (aIRR 4.79; 95% CI 1.84–12.39), tattoos (aIRR 8.97,

HBV infection in children, although neither study performed multi-

95% CI 1.01–79.11) and having an HBsAg-positive sibling (same

variable analyses.10,18 Unsterilized needles for tattooing constitute a

mother) (aIRR 3.05, 95% CI 1.09–8.57) were all associated with

HBV transmission route through potential bleeding or ulceration.10
Few recent studies have tested all members of the same house-

HBsAg positivity.

hold for chronic HBV infection and assessed the risk of horizontal

The sensitivity analysis results were similar (Appendix S3).

HBV transmission. The participation rate in the AmBASS survey

4
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was very high (91.5%), suggesting that almost all household mem-

DISCUSSION

bers were tested. Interestingly, having an HBsAg-positive sibling
with the same mother was associated with HBsAg positivity in our

This is one of the few studies to date in SSA to both estimate the

study sample, while living in the same household or compound as

prevalence of chronic HBV infection and identify associated risk fac-

an HBsAg-positive individual and having an HBsAg-positive sib-

tors in children born after the introduction of the HBV vaccine. It is

ling with the same father were not. In our study setting, children

also the first to do so in Senegal using a representative sample of

with the same mother were usually raised together, suggesting that

children living in a rural area. Our results show a very low prevalence

sibling-to-sibling transmission is a common mode of HBV transmis-

of chronic HBV infection in children born after the vaccine's intro-

sion in this context. This hypothesis reflects another recent study

duction. Older age, tattoos, stitches (lifetime), having a sibling (same

conducted in The Gambia which found that the risk of the young-

mother) with CHB, and home birth (versus healthcare facility) were

est child in the household being HBsAg positive was related to the

all associated with chronic HBV infection.

number of HBsAg-positive siblings. 26 In contrast, chronic HBV in-

The low prevalence of chronic HBV infection in children living

fection was not associated with the mother's HBV status or with the

in the Niakhar HDSS can, for the most part, be attributed to the

child's birth order in our study, suggesting a low risk of mother-to-

introduction of the HBV vaccine in the national EPI in 2004, despite

child transmission in our study setting. However, data on mother's

vaccination coverage variability in our study population. HBsAg

HBV status was missing for 18.5% of all the study population and

prevalence in our study population reflected that found in hospital-

2/17 of HBsAg-positive children. Furthermore, descriptive data sug-

15,16

ized children in Dakar born after 2004 (0.2% and 1.1%)

and was

gest that mother-to-child transmission may have occurred in 2/17

slightly below the value estimated in a literature review and mod-

HBsAg-positive children who had a mother with a positive HBV sta-

elling study among five-year-old children in 2016 (1.6%). 2 This low

tus despite the fact the former received three doses of pentavalent

prevalence in children strongly contrasts with the pre-vaccination

vaccine.

era

24

and with the prevalence estimated for individuals born before

In the literature on chronic HBV infection in children in SSA,

2004 in the Niakhar HDSS (L. Périères, A. Diallo, F. Marcellin, M.L.

neither stitches nor home delivery is identified associated factors,

Nishimwe, E. H. Ba, M. Coste, G. Lo, P. Halfon, C. Touré Kane, G.

despite both being known risk factors for HBV transmission. For

Maradan, P. Carrieri, A. Diouf, Y. Shimakawa, C. Sokhna, S. Boyer).

example, in Ethiopia and Burkina Faso, home delivery was associ-

Furthermore, Senegalese children have one of the lowest HBsAg

ated with past HBV exposure and lower immunity in children but not

prevalence in SSA since the vaccine's introduction in the region.11,17,18

with HBsAg positivity,11,17 suggesting that past exposure to the virus

Several risk factors associated with HBsAg positivity in our study

could be due to the use of inadequately sterilized material during

population are consistent with findings from other studies on chil-

delivery.17 This may explain the association between home deliv-

dren in SSA. For instance, in Burkina Faso, children 5–10 years old

ery and HBsAg positivity in children in our study. More specifically,

had a higher risk of HBV exposure (HBsAg or antibody to hepatitis

the 12/17 HBsAg-positive children born at home were delivered by

B core antigen positivity, adjusted odds ratio 2.1, 95% CI 1.2–3.8%)

friends and family, not by traditional birth attendants, and it is likely

than children 1–4 years old.11 In our study, older age was associated

that adherence to infection control procedures was insufficient.
8

Moreover, mothers who gave birth at home may have been less likely

with large CIs of aIRRs (eg for the ‘tattoos’ risk factor). Third, there

to visit health centres or to vaccinate their child, leading to lower

may have been recall bias, particularly for older children, as parents

vaccine coverage.11 This hypothesis could not be confirmed in our

may have forgotten their children's exposure to the various HBV risk

study, probably because vaccination data were missing for a third

factors studied. By contrast, social desirability bias was minimized

of the sample. However, in another study conducted in the Niakhar

as participants’ HBV status was not known at the time of the inter-

HDSS among children born after 2016 (ie year of birth dose intro-

views, and therefore, it is unlikely that participants associated ques-

duction in Senegal), home birth was associated with non-adherence

tions with HBV risk factors. Fourth, we did not use venous blood

to the complete hepatitis B vaccination schedule (ie birth dose fol-

sampling, which is the reference method to detect HBsAg. However,

lowed by at least two pentavalent doses). 27

the choice to use DBS was based on WHO recommendations for

In 2016, the World Health Assembly adopted the ‘Global health

areas where rapid diagnostic tests are unavailable or where there

sector strategy on viral hepatitis’ (GHSS), which aims to eliminate

are no facilities or personnel to take venous blood samples.13 This

hepatitis B as a public health problem by 2030. To do so, a 90% re-

method has a high performance with a >90% diagnostic sensitivity

duction in HBV infection incidence (ie 0.1% prevalence of HBsAg in

and specificity compared with plasma or serum tests. Furthermore,

under-five-year-olds) and a 65% reduction in HBV mortality need to

we conducted a pilot study to determine HBsAg cut-off values (ie

be achieved by 2030.5 Our study is particularly relevant, as local-

1.0 IU/ml for negativity and 1.5 IU/ml for positivity) and all results

level epidemiological data are needed to provide information not

within this range were systematically confirmed using blood sam-

only on the HBV epidemic and driving factors for transmission, but

ples. Of the 20 tests performed on children's blood samples in the

also on the progress being made in achieving the GHSS elimination

AmBASS survey, only two were positive suggesting that we proba-

goal. 28

bly did not miss children with positive HBsAg. Moreover, available

Our results have several implications for the hepatitis B elim-

literature suggests that occult HBV infection is rare in children and

ination agenda in Senegal. First, they highlight the success of the

it is therefore unlikely that occult HBV infection would change our

country's hepatitis B vaccination program in reducing chronic HBV

results.15

infection prevalence in children to close to 1% (ie GHSS target for

The large sample size of our study population, and its conse-

2020).5 The introduction of the birth dose in 2016 together with

quent representativeness of children living in the Niakhar HDSS, are

further improvements in vaccination coverage will continue to pre-

the major strengths of this work. Other strengths include the wide

vent new HBV infections and have already put Senegal on course to

range of risk factors studied, as well as the measurement of the risk

achieving the required 90% reduction in chronic HBV infection inci-

of horizontal transmission (thanks to almost all members of the same

dence to meet the 2030 GHSS target.5,27 This contrasts with many

household being tested).

other countries worldwide which will not achieve this target in time

In conclusion, chronic HBV infection prevalence was low in

because of insufficient investment in HBV elimination, including in

children born in Senegal in the 11 years after the introduction of

vaccination. 28

the hepatitis B vaccine, showing the success of the country's HBV

Second, free HBsAg screening should be systematically offered

vaccination program. Having an HBsAg-positive sibling (same

to women during the first trimester of pregnancy4 to encourage

mother), home birth, lifetime stitches and tattoos were all risk fac-

HBsAg-positive women to deliver in healthcare facilities and to en-

tors associated with chronic HBV infection. Screening of high-risk

sure that their newborn receives the birth dose as soon as possible.

groups—including pregnant women and siblings of HBsAg-positive

Furthermore, as early diagnosis of HBV infection is key to prevent

individuals—is essential to further reduce chronic HBV infection

liver damage, HBV screening should be offered to all siblings as

prevalence in children in Senegal. Increasing awareness of infection

soon as their mother or other household member tests HBsAg pos-

control procedures and encouraging delivery in healthcare facilities

itive. Currently, most individuals with chronic HBV infection world-

are also essential interventions.

wide are either undiagnosed or present with advanced/late stage
liver disease which can lead to death. 29 To develop HBV screening,

4.1 | Statement of significance

free rapid diagnostic tests should be made available at all levels of
care.4,28
Third, training of healthcare professionals and community mem-

This is one of the few studies to date in SSA estimating the preva-

bers on infection prevention and control procedures should be rein-

lence of chronic HBV infection and identifying associated risk fac-

forced to prevent HBV transmission during tattooing, stitching and

tors in children born after the introduction of the HBV vaccine. Our

home delivery.

results highlight the success of the Senegalese vaccination program.

Our study has several limitations. First, its cross-sectional design

Strengthening hepatitis B screening of high-risk groups and promot-

and the lack of phylogenetic data because of insufficient spots left

ing delivery in healthcare facilities are key interventions to reduce

on DBS, limited our ability to precisely establish the types of HBV

the hepatitis B burden in Senegal. Increasing awareness of hepatitis

transmission. Second, the low number of HBsAg-positive children in

B prevention and control measures is needed, both in Senegal and in

the sample meant that estimates for some factors were less precise,

other sub-Saharan African countries.
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