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Following the successful introduction of infant hepatitis B vaccination in routine vaccination
programmes, the prevalence of chronic hepatitis B infection has declined [1]. Nevertheless,
prevalence still remains above 10% in many regions of Africa, as demonstrated by the accompa-
nying study by Anna McNaughton and colleagues in PLOS Medicine [2]. Drawing together evi-
dence from various cohort studies and seroepidemiological datasets, the authors provide a
comprehensive map of the distribution of chronic hepatitis B in adults in Africa. They also ana-
lysed distribution of the prevalence of anti-hepatitis B core antigen (HBc) as a serological
marker of previous exposure to hepatitis B virus (HBV) and correlate of protection. Knowing
the prevalence of active infection and previous exposure, the proportion of the adult population
still susceptible to infection can be inferred, and the impacts of interventions can be estimated.

McNaughton and colleagues used a mathematical model [3] to assess impact of test-and-
treat strategies. These are inspired by the strategy of treatment as prevention for HIV, which
has become one of the main pillars for HIV prevention in resource-limited settings [4]. Simu-
lations show that including diagnosis and treatment of chronic hepatitis B infections in pro-
grammes could reduce the prevalence of chronic infections by 62% (95% CI 57%-68%) within
a time period of 50 years [2].

Complex dynamics of hepatitis B infections

McNaughton and colleagues are to be commended for their approach of including regional
data on anti-HBc prevalence. This enables a better understanding of the transmission dynam-
ics of the virus, which may explain why vaccination has been more effective in some popula-
tions than in others. Dynamics of HBV are complex because transmission may occur along
several routes, including perinatal transmission from mother to child, horizontal transmission
within households (especially among young children), bloodborne transmission, and sexual
transmission. The average age of infection differs by route of transmission, and this age deter-
mines the rate of developing chronic infection versus recovery with subsequent immunity.
The age-dependent rate of developing chronic infection may facilitate the occurrence of two
alternative endemic situations, namely, one driven by acquisition of the virus in childhood
and high proportions of chronic infections and another driven by sexual transmission and low
rates of chronicity [5]. Populations may transition from one to the other, whereby large shifts
in prevalence of chronic infection may occur, thereby changing the relationship between hepa-
titis B surface antigen (HBsAg) and anti-HBc prevalence. In Africa, most chronic infections to
date are the result of incident infections in early life, when the risk of chronicity is very high,
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while nearly all new infections in adulthood will resolve and lead to immunity (i.e., anti-HBc
positivity). Reducing transmission risks among African adults will have most impact on preva-
lence through reducing risk of early life infections.

As chronic hepatitis B, like HIV infection, is a lifelong condition, changes in hepatitis B
seroprevalence in a population will be slow. Even if infant vaccination rates are high, it will
take at least one generation before prevalence of exposure drops significantly. The prevalence
of chronic infection that we observe now has been shaped by transmission dynamics in past
decades and by the impact of infant vaccination since the 1990s. Depending on how fast uni-
versal infant vaccination was implemented, the impact differs between regions. The WHO
Global Hepatitis Report 2017 showed that, in the African region, vaccination coverage only
started to increase to substantial levels at the beginning of the 21st century, reaching 75%
around 2008 [6]. The coverage of the birth dose, i.e., vaccination given in the first 24 hours to
reduce the risk of mother-to-child and early life transmission, has remained very low in the
African region, keeping the transmission pattern of early infection with high chronicity in
place. A study in The Gambia [7] showed that, while 93.1% of children were vaccinated by 6
months of age, only 1.1% of children were vaccinated at birth and 5.4% by day 7, leaving a con-
siderable period during which chronically infected mothers and other close contacts can infect
infants. Such delays in providing vaccine-induced protection to infants in environments with
high exposure are likely to be a key factor in why prevalence has not decreased more rapidly
since highly effective vaccination became available.

Lessons learned from efforts to control HIV

Clearly, if elimination of viral hepatitis is a goal to be reached within the lifetime of children
born today, we need to complement vaccination campaigns with additional interventions. It is
logical to ask what we can learn from the global fight against HIV [8]. HIV prevention has
included universal test-and-treat strategies since the publication of the Joint United Nations
Programme on HIV/AIDS (UNAIDS) 90-90-90 document [9], aiming to reach HIV elimina-
tion by 2030. The rationale of test-and-treat strategies is to combine the benefit of treatment
for the individual with the public health benefit of preventing onward transmission. In HIV,
the rollout of antiretroviral therapy has led to reductions in incidence of new infections [10-
12]. A similar effect can be expected from treating hepatitis B infections, whereby—compara-
ble to HIV—test-and-treat strategies should contribute to achieving HBV elimination.
Nevertheless, there are practical challenges in implementing test-and-treat strategies for
hepatitis B. First, there is a need for rapid reliable diagnostic tests, affordable for the target pop-
ulations, with robust transport and storage conditions. So far, no available tests have been pre-
qualified by WHO or approved by the Food and Drug Administration (FDA) [13]. Next,
adherence to lifelong therapy calls for careful support to patients and attention to their social
environments to address potential barriers—including financial, logistical, and psychological
barriers—or stigma, as well as to provide access to specialized medical follow-up to manage
potential side effects. Here, lessons learned from supporting adherence to HIV treatment will
be helpful. Finally, a strategy needs to be developed for whom to test in a manner that is sus-
tainable and acceptable in resource-constrained environments. Targeting women attending
antenatal care would be a logical start. This could build on experience with HIV, include com-
bination screening for HBV and HIV, and promote timely vaccination of infants. Making
HBYV test-and-treat strategies part of a comprehensive strategy to strengthen pre-, peri-, and
postnatal care for pregnant women and their infants would not only support the drive for
HBYV elimination [14] but also contribute to strengthening maternal and child health and
achieving the health component of the Sustainable Development Goals in the wider context.

PLOS Medicine | https://doi.org/10.1371/journal.pmed.1003109  April 21, 2020 2/83


https://doi.org/10.1371/journal.pmed.1003109

PLOS MEDICINE

References

10.

11.

12.

13.

14.

Liang TJ. Hepatitis B: the virus and disease. Hepatology. 2009 May; 49(5 Suppl):S13-21.

McNaughton AL, Lourencgo J, Bester PA, Mokaya J, Lumley SF, Obolski U, et al. Hepatitis B virus seroe-
pidemiology data for Africa: Modelling intervention strategies based on a systematic review and meta-
analysis. PLoS Med. 2020; 17(4):e1003068. https://doi.org/10.1371/journal.pmed.1003068

McNaughton AL, Lourencgo J, Hattingh L, Adland E, Daniels S, Van Zyl A, et al. HBV vaccination and
PMTCT as elimination tools in the presence of HIV: insights from a clinical cohort and dynamic model.
BMC Med. 2019 Feb 21; 17(1):43. https://doi.org/10.1186/s12916-019-1269-x PMID: 30786896

UNAIDS 2016-2021 Strategy. On the Fast-Track to end AIDS. https://www.unaids.org/sites/default/
files/media_asset/20151027_UNAIDS_PCB37_15_18_EN_rev1.pdf

Medley GF, Lindop NA, Edmunds WJ, Nokes DJ. Hepatitis-B virus endemicity: heterogeneity, cata-
strophic dynamics and control. Nat Med. 2001 May; 7(5):619-24. https://doi.org/10.1038/87953 PMID:
11329065

WHO Gilobal Hepatitis Report 2017. Available from: http://apps.who.int/iris/bitstream/10665/255016/1/
9789241565455-eng.pdf?ua=1. [cited 2020 March 27].

Miyahara R, Jasseh M, Gomez P, Shimakawa Y, Greenwood B, Keita K, et al. Barriers to timely admin-
istration of birth dose vaccines in The Gambia, West Africa. Vaccine. 2016 Jun 17; 34(29):3335—41.
https://doi.org/10.1016/j.vaccine.2016.05.017 PMID: 27195759

Lazarus JV, Lundgren J, Casabona J, Wiessing L, Mathei C, Vickerman P, et al. Roundtable discus-
sion: how lessons learned from HIV can inform the global response to viral hepatitis. BMC Infect Dis.
2014; 14 Suppl 6:518. hitps://doi.org/10.1186/1471-2334-14-S6-S18 PMID: 25252919

Joint United Nations Programme on HIV/AIDS (UNAIDS). 90-90-90, An ambitious treatment target to
help end the AIDS epidemic. 2014. https://www.unaids.org/sites/default/files/media_asset/90-90-90 _
en_0.pdf

Eisinger RW, Fauci AS. Ending the HIV/AIDS Pandemic. Emerg Infect Dis. 2018 Mar; 24(3):413—416.
https://doi.org/10.3201/eid2403.171797 PMID: 29460740

Abdool Karim SS. HIV-1 Epidemic Control—Insights from Test-and-Treat Trials. N Engl J Med. 2019
Jul 18; 381(3):286-288. https://doi.org/10.1056/NEJMe 1907279 PMID: 31314975

Nwokolo N, Hill A, McOwan A, Pozniak A. Rapidly declining HIV infection in MSM in central London.
Lancet HIV. 2017 Nov; 4(11):e482—-e483. https://doi.org/10.1016/S2352-3018(17)30181-9 PMID:
29066095

Chevaliez S, Pawlotsky JM. New virological tools for screening, diagnosis and monitoring of hepatitis B
and C in resource-limited settings. J Hepatol. 2018 Oct; 69(4):916—-926. https://doi.org/10.1016/j.jhep.
2018.05.017 PMID: 29800630

Spearman CW, Afihene M, Ally R, Apica B, Awuku Y, Cunha L, et al. Hepatitis B in sub-Saharan Africa:
strategies to achieve the 2030 elimination targets. Lancet Gastroenterol Hepatol. 2017 Dec; 2(12):900—
909. https://doi.org/10.1016/S2468-1253(17)30295-9 PMID: 29132759

PLOS Medicine | https://doi.org/10.1371/journal.pmed.1003109  April 21, 2020 3/3


https://doi.org/10.1371/journal.pmed.1003068
https://doi.org/10.1186/s12916-019-1269-x
http://www.ncbi.nlm.nih.gov/pubmed/30786896
https://www.unaids.org/sites/default/files/media_asset/20151027_UNAIDS_PCB37_15_18_EN_rev1.pdf
https://www.unaids.org/sites/default/files/media_asset/20151027_UNAIDS_PCB37_15_18_EN_rev1.pdf
https://doi.org/10.1038/87953
http://www.ncbi.nlm.nih.gov/pubmed/11329065
http://apps.who.int/iris/bitstream/10665/255016/1/9789241565455-eng.pdf?ua=1
http://apps.who.int/iris/bitstream/10665/255016/1/9789241565455-eng.pdf?ua=1
https://doi.org/10.1016/j.vaccine.2016.05.017
http://www.ncbi.nlm.nih.gov/pubmed/27195759
https://doi.org/10.1186/1471-2334-14-S6-S18
http://www.ncbi.nlm.nih.gov/pubmed/25252919
https://www.unaids.org/sites/default/files/media_asset/90-90-90_en_0.pdf
https://www.unaids.org/sites/default/files/media_asset/90-90-90_en_0.pdf
https://doi.org/10.3201/eid2403.171797
http://www.ncbi.nlm.nih.gov/pubmed/29460740
https://doi.org/10.1056/NEJMe1907279
http://www.ncbi.nlm.nih.gov/pubmed/31314975
https://doi.org/10.1016/S2352-3018(17)30181-9
http://www.ncbi.nlm.nih.gov/pubmed/29066095
https://doi.org/10.1016/j.jhep.2018.05.017
https://doi.org/10.1016/j.jhep.2018.05.017
http://www.ncbi.nlm.nih.gov/pubmed/29800630
https://doi.org/10.1016/S2468-1253(17)30295-9
http://www.ncbi.nlm.nih.gov/pubmed/29132759
https://doi.org/10.1371/journal.pmed.1003109

