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The prevalence of active hepatitis B among asymptomatic
persons remains unclear in Africa. Of 1206 newly diagnosed
persons in Senegal, 12.3% had significant fibrosis and 31.3%
had hepatitis B virus (HBV) DNA levels >2000 IU/mL.
Overall, 128 (12.9%) were eligible for antiviral therapy.
Generalized HBV screening allowed the identification of a
large population requiring HBV care.
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In countries with generalized hepatitis B virus (HBV) infection
epidemics, the World Health Organization (WHO) recom-
mends HBV testing of the whole population [1]. In urban
Senegal, we showed that hepatitis B surface antigen (HBsAg)
testing uptake was <40% in routine human immunodeficiency
virus (HIV) care [2]. Although improving the uptake of HBV
screening is a crucial step toward the global viral hepatitis elim-
ination strategy, few data on expected health benefits from large-
scale testing in sub-Saharan Africa are available to guide its im-
plementation. Meta-analyses focusing on HBV in Africa showed
that 5% of individuals tested in primary care settings had liver
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cirrhosis and 18% were eligible for antiviral therapy [3, 4].
However, the study populations were often not representative
of the general population and many did not report on partici-
pants’ symptoms at presentation. We assessed the proportion
of asymptomatic persons living with HBV presenting with liver
fibrosis in Senegal and evaluated their antiviral treatment needs.

METHODS

We considered all asymptomatic individuals >16 years of age
presenting with a positive HBsAg test at 1 of 5 clinics in
Dakar and Ziguinchor. We excluded individuals who were test-
ed for HBV in the context of a suspected liver disease and/or
those with clinical signs or symptoms of liver disease.
Pregnant women, who generally have better access to early
HBYV testing in the context of antenatal care, were also excluded
from our analysis. Local ethical committees of all participating
study sites approved the study and written informed consent
was obtained from all participants.

The presence of HBsAg was assessed using 1 of the following
rapid tests: NOV ATest (Atlas Link Biotech, CE2265), Determine
HBsAg 2 (Abbott Diagnostics) and Rapid Signal HBsAg serum/
plasma dipstrip (Orgenics). DNA was quantified using COBAS
Ampliprep TagMan 96 (version 2.0, Roche Diagnostics GmbH)
and Generic HBV Charge Virale (Biocentric) with a viral load
lower limit of detection of 20 IU/mL. Elevated alanine amino-
transferase (ALT) was defined as values >40 IU/L [5]. We
used transient elastography (Fibroscan, Echosens) to evaluate
liver stiffness. Liver stiffness measurements (LSMs) were per-
formed by trained and experienced investigators and considered
reliable when they included >10 valid measurements with a suc-
cess rate >60% and interquartile range (IQR)/median ratio
<0.30. Significant fibrosis was defined as LSM >7.0 kPa and cir-
rhosis as LSM >11.0 kPa [1].

Individual characteristics were described using absolute
numbers and proportions, or medians and IQR, and compared
between sex using x> or Wilcoxon rank-sum tests. We used
multivariable logistic regression to evaluate predictors of liver
fibrosis. The proportion of participants eligible for antiviral
therapy was evaluated according to European Association for
the Study of the Liver (EASL) recommendations [5]. We per-
formed sensitivity analyses of treatment eligibility proportions
using (i) LSM cutoffs of 7.9 kPa for significant fibrosis and
11.7 kPa for cirrhosis, based on a meta-analysis [6] and (if)
WHO treatment recommendations (cirrhosis [LSM
>12.5 kPa], or HBV DNA >20000IU/mL and ALT >19
IU/L [women]/>30 IU/L [men], and age >30 years) [1]. All
statistical analyses were performed using Stata version 16.1
software (StataCorp).
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Patient Consent Statement

Local ethical committees of all participating study sites ap-
proved the study and written informed consent was obtained
from all participants.

RESULTS

Of 2675 HBsAg-positive individuals enrolled, we excluded 639
(23.9%) because they were either pregnant, on tenofovir, or had
HIV coinfection. Of the remaining study population, 296 of
2036 (14.5%) individuals who were referred for HBV testing
due to clinical signs of liver disease were not considered. We
also excluded 555 individuals who failed to have an available
LSM (Supplementary Figure 1). There was no difference in
the distribution of sex (P=.17), age (P=.39), or ALT values
(P=.37) between the final study population and excluded indi-
viduals. Of 1206 included asymptomatic persons with HBV,
453 (39.9%) were tested during a blood donation, 345
(30.4%) during a routine medical check, 141 (12.4%) during

Table 1. Characteristics of the Study Population by Sex (N = 1206)
Women Men
Characteristic (n=507) (n=698) P Value
Region of enrollment .06
Ziguinchor 276 (54.4) 419 (60.0)
Dakar 231 (45.6) 279 (40.0)
Age at enrollment, y, median (IQR) 2 (26-39) 2 (26-40) .53
Age >30y 273 (54.1) 390 (56.2) .46
Screening reasons <.001
Community/family testing 73 (15.4) 8 (10.5)
Antenatal care 184 (38.8) 0(0.0)
Blood donation 98 (20.7) 355 (54.7)
Routine check-up 119 (25.1) 226 (34.8)
Alcohol consumption 8 (5.9) 3 (10.7) .01
Family history of HCC? 1(19.2) 4(13.8) .08
HBeAg positive® 7 (3.0) 3(1.0) .08
ALT, IU/L, median (IQR) 5 (10-22.45) 9 (14-26) <.001
ALT >40 IU/L 0 (6.4) 9 (10.3) .02
HBV DNA, IU/mL, median (IQR)° 509 (38-2906) 648 (115-3380) .04
Category 12
<20 5 (20.0) 6 (14.3)
20-2000 214 (50.4) 320 (53.2)
2001-2000 3 (21.9) 5 (24.1)
>20000 3(7.8) 0 (8.3)
LSM, kPa, median (IQR) 7 (4-5.6) 5 (4.5-6.5) <.001
Category <.001
<7.0 478 (94.3) 579 (83.1)
7.1-11.0 24 (4.7) 91 (13.1)
>11.0 5(1.0) 27 (3.9)

Data are presented as No. (%) unless otherwise indicated. Some characteristics have
different denominators because of missing data.

Abbreviations: ALT, alanine aminotransferase; HBeAg, hepatitis B envelope antigen; HBV,
hepatitis B virus; HCC, hepatocellular carcinoma; IQR, interquartile range; LSM, liver
stiffness measurement.

“Data available for 584 individuals.
“Data available for 540 individuals.
°Data available for 1026 individuals. We excluded 1 individual without data on sex.

community/family screening, and 195 (17.2%) during a previ-
ous pregnancy. Median age and proportions followed in Dakar
or Ziguinchor were similar between men and women (Table 1).
Men were more likely to report alcohol consumption (10.7% vs
5.9%, P=.01) and to have elevated ALT (10.3% vs 6.4%, P=
.02) than women, and their median HBV viral load was higher
(648 vs 509 IU/mL, P=.04).

Of 1206 participants, 147 (12.3%) had significant liver fibro-
sis, including 32 of 1206 (2.7%) with cirrhosis (Table 1 and
Figure 1). The proportion of participants with significant liver
fibrosis (17.1% vs 5.7%, P <.001) and cirrhosis (4.0% vs 1.0%,
P =.001) was higher in men than in women. In multivariable
analyses adjusted for age, region, and alcohol consumption,
participants with HBV DNA >2000 IU/mL (adjusted odds ra-
tio [aOR] 1.60 [95% confidence interval {CI}, 1.01-2.52), those
of male sex (aOR, 3.17 [95% CI, 1.86-5.38]), and those with el-
evated ALT (aOR, 2.73 [95% ClI, 1.37-5.47]) were more likely to
have significant fibrosis compared to others (Supplementary
Table 1). The proportion of participants with an HBV viral
load >2000 IU/mL was 32.5% (195/601) in men and 29.7%
(126/425) in women, whereas 10.3% of men (69/671) and
6.4% of women (30/468) had ALT >40 IU/mL (Figure 14).

Among 996 of 1206 (82.6%) participants with complete mea-
surements of HBV viral load, ALT, and liver fibrosis, antiviral
treatment initiation was indicated for 128 (12.9% [95% CI,
10.8%-15.1%]) of them (Figure 1B) based on EASL criteria.
The proportion of treatment-eligible individuals was 14.2%
(95% CI, 11.5%-17.3%) among men and 10.8% (95% CI,
8.0%-14.3%) among women (P =.12), and there was no differ-
ence by age (P=.3) or region (P =.73). In multivariable analy-
sis, neither sex, age, or region was associated with treatment
eligibility (Supplementary Table 2). When using the alternative
liver fibrosis cutoffs [6], 10.7% (95% CI, 8.9%-12.8%) of partic-
ipants were eligible for antiviral treatment, whereas 3.3% (95%
CI, 2.3%-4.6%) were eligible based on the WHO guidelines. Of
103 (10.7%) individuals eligible according to EASL guidelines
but not based on WHO criteria, 61 (59.2%) had HBV DNA
>2000 TU/mL and 48 (46.6%) had significant fibrosis.

DISCUSSION

Among >1200 asymptomatic persons living with HBV in rural
and urban areas of Senegal, 1 in 8 had significant liver fibrosis
and one-third had elevated HBV DNA levels. Antiviral treat-
ment was indicated in 13% of individuals at their first visit.
These results support the need for generalized HBV testing,
as well as liver disease assessment, among HBsAg-positive indi-
viduals to reach the elimination of HBV as a public health prob-
lem by 2030 in West Africa.

In our study, 12% of individuals with chronic HBV without
clinical signs of liver disease had significant fibrosis, including
3% with liver cirrhosis. Our results align with estimates from a
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among people with hepatitis B virus in Senegal, by sex. Abbreviations: ALT, alanine aminotransferase; HBV, hepatitis B virus.

meta-analysis of African studies, in which the prevalence of sig-
nificant fibrosis from primary care or general population co-
horts was 10.4%, including 3.6% with cirrhosis [3]. With an
estimated 2 million people living with HBV in Senegal, of
whom <2% are diagnosed, our data provide compelling evi-
dence for the need of urgent policies to identify individuals
most at risk of liver complications and in need of antiviral treat-
ment in the general population [7, 8].

In line with estimates from a meta-analysis including African
studies, 14% of men and 11% of women with asymptomatic
chronic HBV infection were eligible for antiviral treatment ini-
tiation in our study [4]. In a large study from The Gambia, only
4% of participants screened in the community setting were el-
igible for antiviral therapy, corresponding to our estimates
when we used WHO-recommended criteria [9]. However, in
a hospital-based cohort study in Ethiopia including nearly
1200 participants, >25% had a treatment indication based on
EASL criteria and 15% using WHO criteria [10]. The presence
of clinical signs of cirrhosis in nearly 10% of the included par-
ticipants in the latter study may partially explain the differences
with our study. These results highlight the importance of con-
sidering the context and reasons for HBV testing in the inter-
pretation of treatment eligibility in African cohorts.

In Asian cohort studies, HBV replication was strongly asso-
ciated with liver-related outcomes, including hepatocellular
carcinoma (HCC) and liver-related mortality [11, 12]. HBV
DNA replication >2000 IU/mL was observed in one-third of

our participants and was associated with significant fibrosis, in-
dependent of age, sex, alcohol consumption, ALT values, and
region. These findings suggest that HBV treatment eligibility
criteria for HBV may have to be extended to include
all patients with high HBV viral load, independent of liver fi-
brosis or inflammation, as increasingly discussed in the litera-
ture [13, 14].

Our findings highlight the burden of HBV-related liver
disease and treatment needs in one of the largest study of
asymptomatic individuals with HBV infection in Africa. The
availability of detailed data on HBV virological markers
and liver fibrosis allowed us to assess treatment eligibility in a
large sample of the general population in West Africa, which
strategies.
Nevertheless, missing information on hepatitis C virus
(HCV), hepatitis delta virus (HDV), or schistosomal infections
from a significant proportion of participants precluded their

will be crucial information for elimination

consideration in our analyses. However, given the low preva-
lence of HCV and HDV infections found in our recent analysis
in Dakar, these coinfections are unlikely to be relevant drivers
of liver-related complications [15]. Although we focused on
asymptomatic individuals, our results may have slightly under-
or overestimated treatment eligibility among the general popu-
lation because our participants were not randomly selected
from the community. Finally, information on family history
of HCC, an additional argument for initiating antiviral therapy,
was not available for nearly one-half of participants.
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In conclusion, a significant proportion of asymptomatic in-
dividuals living with HBV in Senegal present early signs of liver
disease or HBV replication, and many of them require antiviral
treatment. The implementation of large-scale HBV screening
programs is needed to identify individuals most at risk of liver-
related complications and reach the hepatitis elimination ob-
jectives in Africa.

Supplementary Data

Supplementary materials are available at Open Forum Infectious Diseases
online. Consisting of data provided by the authors to benefit the reader, the
posted materials are not copyedited and are the sole responsibility of the
authors, so questions or comments should be addressed to the correspond-
ing author.
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