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Abstract
Purpose of Review With just over a decade to go before the WHO 2030 hepatitis elimination targets, this review takes a global
perspective at the major challenges standing in the way of hepatitis B virus (HBV) elimination and discusses potential innovative
solutions on the horizon for use in high burden settings.
Recent Findings Universal HBV infant vaccination has been an incredible success. However, in order to reach the elimination
targets, efforts now need to urgently focus on scaling up HBV prevention of mother-to-child (PMTCT) interventions, particularly
in sub-Saharan Africa and increasing population level testing and treatment.
Summary Innovative outreach strategies, simplified diagnostics and novel biomarkers and integration of systems are promising
solutions to allow HBVelimination to be reached in an effective and affordable way. This should go alongside careful financing,
policy planning and establishment of strong surveillance systems.
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Introduction

Despite being the seventh leading cause of mortality globally,
viral hepatitis has historically attracted very little global polit-
ical attention and continues to remain out of the remit of large-
scale funding organisations. The last decade, however, has
witnessed an increasing political momentum for viral hepati-
tis, which has been accompanied or even, accelerated, by a
step-change in therapeutic options for hepatitis C. In 2016,
TheWorld Health Assembly endorsed the first global hepatitis
elimination targets which called for a 65% reduction in
hepatitis-related mortality and 90% reduction in incidence of
hepatitis by 2030, an impact which was considered to repre-
sent elimination of viral hepatitis as a public health threat.

Globally, 264 million persons are estimated to be chroni-
cally infected with hepatitis B virus (HBV). This burden is
concentrated primarily in Africa and the Western Pacific re-
gions, with increasing prevalence by decreasing income status
of 0.9%, 4%, 4.4% and 6.2%, in high-income, upper-middle-
income, lower-middle-income and low-income regions, re-
spectively [1••]. Fortunately, there are tools available for
HBV infection which encompass both prevention and treat-
ment interventions, but currently no curative therapy.
However, these tools are not optimally scaled up in regions
where they are most needed.Modelling studies have estimated
the intervention coverage levels required to achieve elimina-
tion and quantified what impact is theoretically achievable
[2••]. However, how to scale up these interventions to such
high levels in an equitable, sustainable and cost-effective man-
ner is challenging, particularly in low-middle-income settings
where resources are limited.

Global Successes of Infant Vaccination

Infant vaccination, which interrupts horizontal transmission
(early childhood transmission) was first introduced in the
1980s and has been a WHO recommendation since 1992.
Cost was initially a barrier to universal adoption of such a
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policy, especially low-income countries (LICs). Subsequent
dramatic reductions in vaccine price, integration of HBV vac-
cination into the Expanded Programme on Immunisations
(EPI) and funding support from the Global Vaccine Alliance
(GAVI) since 2001 for LICs, made scale-up a possibility
which has now seen dramatic benefits. By the end of 2017,
infant HBV vaccination had been adopted by 187 countries
and global coverage with 3 doses was estimated to be 84%.

Many studies have demonstrated the effectiveness of hep-
atitis B immunisation programmes on reducing hepatitis B
surface antigen (HBsAg) prevalence and there are numerous
examples of countries in all world regions which have seen
decreases in childhood HBsAg prevalence as a result of vac-
cination introduction [3–5]. On a global scale, modelling stud-
ies have suggested that up to 2015, infant vaccination
programmes would have averted 210 million new infections
[2••]. The ultimate aim of reducing HBV infection is to reduce
morbidity and mortality due to liver cirrhosis and hepatocel-
lular carcinoma (HCC), but as these complications often take
decades to develop, these health outcomes require extended
longitudinal follow-up studies. Taiwan and Alaska, two early
adopters of comprehensive vaccination programmes in 1984,
reported a reduction in the incidence of childhood HCC since
their introduction [6–8]. However, a more recent study has
highlight that a time trend bias may play an important role in
these observed incidence reductions and caution must be
exercised in attributing it all to vaccination impact [9].

Unfortunately, in 2018, there still remained 35 countries
in the world where infant vaccination coverage was under
80%, including high HBV burden countries like Nigeria
which only had 57% coverage [10]. Furthermore, despite
studies showing the proven effectiveness and cost-
effectiveness of universal infant vaccination [11], debate
exists over universal HBVimmunisation programmes in some
low prevalence countries [12]. For a long time, the UK only
targeted at-risk population groups for infant vaccination,
mainly due to reasons surrounding lack of cost-effectiveness
at low endemicity levels [13] and only recently took the deci-
sion to introduce universal HBV infant vaccination into na-
tional policy in 2017 [14]. Given changing migration patterns
countries should not be complacent in their decisions around
HBV vaccination policy and remain responsive to the needs of
the population.

Safety concerns can impact on the acceptance and
uptake of vaccines and jeopardise coverage levels, and
this has been seen in HBV, for example, in Vietnam and
China [15, 16]. In the case of Vietnam, a perceived as-
sociation with an increase in sudden infant deaths led to
a dramatic fall in HBV vaccination coverage in 2013. A
modelling study estimated that this drop in coverage
levels would lead to over 17,000 HBV-related deaths
[15], emphasising the importance of maintaining high
coverage levels.

Prevention of HBV Mother-to-Child
Transmission (MTCT): a Remaining Challenge

The Importance of HBV MTCT in the Elimination
Agenda

Whilst commending the global efforts to scale up HBV infant
vaccination over the last three decades, it is vital to acknowl-
edge that this alone will not be sufficient to eliminate new
incident HBV infections by 2030 as it does not interrupt trans-
mission occurring from mother-to-child at the time of birth.
Since the risk of becoming a chronic carrier of HBVif infected
through this route is as high as 90% [17], prevention of HBV
transmission from mother to child during this critical period
remains vital. In the pre-vaccination era, it was estimated that
in Asia, about 40% of HBV transmission occurred frommoth-
er-to-child, versus 10% in Africa. However, modelling studies
have suggested that due to the successes of infant vaccination,
the epidemiology of transmission has changed with a more
prominent relative contribution of HBV MTCT in all world
regions [2••]. The contribution of HBVMTCT in maintaining
ongoing HBV transmission has often been underappreciated
in sub-Saharan Africa. However, it is now time to take action
as an estimated 350,000 neonates are being infected with
HBV annually at birth, a number which represents twice the
number of neonatal HIV infections in the region [18••].
Furthermore, data is accumulating to support the hypothesis
that those who acquired their infection through MTCT have
more severe fibrosis and HCC risk than those acquired hori-
zontally [19–21].

Availability of Safe and Effective HBV PMTCT
Interventions

Three safe and effective interventions are available to combat
HBV MTCT: birth dose vaccination (BDV), hepatitis B im-
munoglobulin (HBIG) and antiviral prophylaxis for HBV-
infected mothers with high viral load in the last trimester of
pregnancy [22••, 23]. However, worryingly from a global per-
spective, the coverage of these interventions falls well below
the 90% coverage levels recommended to reach the WHO
hepatitis elimination targets. Data from the Polaris
Observatory estimates that only 46% of infants received time-
ly BDV, 13% of infants born to HBsAg-positive mothers re-
ceived HBIG, birth dose and at least two doses of infant vac-
cination and < 1% of mothers with high viral load received
antiviral treatment in 2016 [1••]. A closer inspection reveals
highly heterogenous coverage of HBV PMCT interventions
between countries and regions. China, for example, has led the
way towards elimination of HBV MTCT by reaching high
coverage of infant vaccination, universal timely BDV and
HBsAg screening of pregnant women with HBIG to those
born to HBsAg positive mothers. This concerted effort has
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reduced under 5-year-old HBsAg prevalence from 9.67% in
1992 to 0.32% in 2014, which is a significant achievement
[24••]. Whereas, in sharp contrast in the African region, there
is 10% coverage of timely BD vaccination and only 12 coun-
tries have incorporated BD vaccination into their national pol-
icy. Furthermore, most countries in Africa do not offer women
systematic HBsAg screening in pregnancy as part of national
policy, therefore missing a vital opportunity to offer appropri-
ate interventions. This disparity highlights the need to focus
on understanding the key barriers and challenges to interven-
tion scale-up in underperforming regions and focus on how
these interventions could be scaled up using an evidence-
based strategy which takes into account questions about effi-
cacy, impact and cost-effectiveness.

Universal birth dose vaccination has been a WHO recom-
mendation since 2009 and the advice is that all children re-
ceive a dose of HBV vaccine within 24 h of birth. Birth dose
vaccination has been shown to be effective at reducing HBV
MTCT and reduces transmission in hepatitis B e antigen
(HBeAg)-positive mothers from about 90 to 15% and from
about 5–30% to < 0.5% in HBeAg-negative mothers [18••,
25]. Birth dose vaccination is less effective against MTCT
when delayed beyond 24 h [26]. However, the majority of
the data on transmission rates are from studies in Asian or
western settings, with a paucity of data from the African re-
gion, particularly on MTCT stratified by HBeAg status and
viral load or efficacy of birth dose vaccination. The existing
studies are often limited by small sample size and heteroge-
neity in study design [18••]. Caution needs to be taken when
extrapolating transmission and disease progression rates from
Asian to African populations, particularly given the differ-
ences in viral genotype and host factors [27].

The addition of passive immunisation with HBIG to BDV
reduces PMTCT further, particularly in infants born to
HBeAg-positive mothers, and is given systematically in
high-income settings for all children born to HBsAg-positive
mothers. However, its high cost, need for cold chain and as-
sociated frequent supply issues makes it an unfeasible option
in many LMICs [28]. Furthermore, new data suggests that
HBIG does not provide additional protection to BD alone, in
infants born to HBeAg mothers with low viral load if BDV is
given within 24 h.

Unfortunately, the administration of a timely BDV and
HBIG does not completely interrupt MTCT in a subset
of HBV-infected mothers and immunoprophylaxis failure
is correlated with maternal HBV viral load [29]. Over the
last decade, data has been accumulating about the effica-
cy and safety of peripartum antiviral therapy as a third
intervention in addition to BD and HBIG to reduce
MTCT even further in mothers with the highest risk of
t ransmission [23, 30] . The 2016 open-label led
randomised trial in China comparing HBV MTCT among
HBeAg-positive mothers with HBV viral loads over

200,000 IU/ml receiving tenofovir in addition to standard
immunisation to those receiving standard immunisation
alone provides the strongest evidence to date regarding
the effectiveness of this strategy [31]. The intention to
treat analysis showed a 5% HBV MTCT (defined as
child positive for HBsAg +/−HBV DNA at 6 months)
versus 18% (p = 0.007) and per protocol analysis of 0
compared to 7% (p = 0.01). A more recent study in
Thailand showed no significant benefit of addition of
maternal antiviral treatment to BD and HBIG but was
underpowered [32, 33]. In this study, immunisation was
given very early, with a median time of < 1.5 h after
birth, raising the possibility of a potential role of earlier
vaccination. However, such a strategy is likely to be even
more of a challenge in LMICs and whether the low transmis-
sion rate without antiviral therapy can be attributed to very
early vaccination needs to be confirmed. The addition of an-
tiviral prophylaxis with tenofovir in pregnancy has been found
to be cost-effective in China [34] and, even cost-saving, com-
pared to previous practice of BD and HBIG only in America
[35]. Current HBV treatment guidelines including European
Association for the Study of the Liver (EASL) and American
Association for the Study of the Liver (AASLD) guidelines
recommend antiviral treatment in the last trimester of pregnan-
cy in mothers with HBV viral loads over 200,000 IU/ml [36••,
37]. However, the first WHO HBV treatment guidelines were
released in 2015, prior to the Pan study, and reported that there
was not sufficient high-quality data on the safety and efficacy
of antiviral treatment in pregnancy in order to make a formal
recommendation at that time [38••]. However, this guideline is
currently in the process of being updated. Therefore, from a
global perspective, widespread uptake of this strategy is still
low and limited to experienced centres where specialist staff
and laboratory facilities are available [1••].

Barriers and Solutions to Increasing Coverage
of Timely Birth Dose Vaccination

The delivery of timely birth dose vaccination within 24 h of
birth presents a financial and logistical challenge, particularly
in sub-Saharan Africa, largely due to the high levels of unas-
sisted births. HBV BDV coverage has been found to correlate
with institutional delivery rates and skilled birth attendance
rates, both worldwide and in the Africa, South-East Asia and
Western Pacific Regions [39]. However, there are many other
contributory obstacles including cost of implementation, per-
ceived need for cold chain, low levels of awareness and a lack
of systematic integration of the BDV within maternal child
health programmes [40]. Lack of outreach programmes to
reach out-of-hospital births, BDV given at discharge from
health facility and absence of weekend vaccination services
were also found to be barriers in a recent multi-centre study in
five African countries [41]. Furthermore, in Africa, most
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countries follow a multi-dose vial vaccination policy and this
has been found to be a barrier to BDVas is can lead to vacci-
nator reluctance to openmulti-dose vials when there are only a
few births occurring in the health facility to avoid wastage of
remaining doses [42]. Whether switching to a single-dose
monovalent vaccine policy would help overcome this barrier
or improved education regarding the importance of a timely
BD would suffice remains to be established.

Faced with an ever-expanding portfolio of new emerging
childhood vaccines, many low-middle-income countries are
understandably struggling to keep up with the recommended
pace of implementation of multiple vaccines into their
immunisation schedules, particularly without external funding
support like in the case of HBVBDV. Despite the low cost of a
single dose of HBV vaccine (~ US$0.20 per dose), successful
implementation of a BDV programme incurs additional asso-
ciated costs including delivery of intervention, cold chain and
infrastructure support. The Global Vaccine Alliance (GAVI)
who are the biggest global funders of vaccines in low- and
middle-income countries have not historically provided uni-
versal funding support for the BDV.However, modelling anal-
yses for GAVI’s recent Vaccine Investment Strategy estimated
that supporting birth dose vaccination scale-up in their funded
countries (excluding Nigeria) could avert 1.2–1.5 million fu-
ture HBV cases to 2035 [43]. GAVI’s prioritisation of support
of introduction of hepatitis B BDV in their next 2021–2025
strategy is likely to provide significant momentum for coun-
tries to introduce and scale up BDVahead of the 2030 elimi-
nation targets.

Increasing the number of assisted births, although a major
challenge, forms a key indicator for achieving the Sustainable
Development Goal target to reduce maternal mortality and
will have many benefits beyond facilitating the delivery of a
BD intervention. China provides a good example of a country
where increasing the number of health facility-based births
successfully contributed to improved BDV coverage rates
[44].

The need to ensure cold chain for the HBV vaccination
has frequently been cited as a barrier to delivery of a timely
BDV, particularly in health facilities where maintaining
cold chain is difficult and to reach out-of-hospital births.
However, data is now accumulating on the thermo-
stability of HBV vaccines, therefore raising the possibility
of a controlled temperature chain (CTC) strategy, which is
one that allows vaccines to be kept outside of the cold chain
for a limited time period [45]. Although some countries
adopt an off-label out-of-cold-chain strategy, a formal
CTC licenced HBV vaccine strategy would be welcomed
in many countries to help scale up BDV as demonstrated
through a survey of 25 countries in the African and Western
Pacific regions [42]. Furthermore, the use of a CTC strategy
was found to be cost-effective, or even cost-saving in most
world regions [46].

A compact prefilled auto-disposable device (CPAD) is an
innovative solution which can facilitate the administration of a
timely BDVand has been shown to increase coverage rates in
studies in Asia and the Western Pacific Region and has been
used in Indonesia to reach out-of-hospital births [47].
Although it has been shown to be safe, effective and cost-
saving when compared to multi-dose vials [48], its wide-
scale uptake is limited by high cost of device and sole manu-
facturer. The use of the CPAD system by minimally trained
health workers has been demonstrated in pilot studies for de-
livery of other medications and could therefore provide a
promising alternative to increase coverage of BD, particularly
in rural settings or for out of facility births in the African
region—although the feasibility and acceptability of such a
strategy needs to be evaluated [49, 50].

Implement Systematic Antenatal Screening for HBsAg
Among All Pregnant Mothers

Screening all pregnant women for HBsAg during antenatal
care in countries with a population HBV prevalence above
2% is a WHO recommendation [51••]. However, although
high coverage of antenatal testing has been achieved for
HIV, many countries still do not incorporate HBsAg screening
into national policy, particularly in the African region. This
means that many women remain undiagnosed through preg-
nancy, missing vital opportunities for not only preventing
HBV MTCT, but also for case finding and education. The
widespread availability of validated low-cost rapid point-of-
care tests for HBsAg means that the addition HBsAg testing
should not provide a major incremental burden on health sys-
tems [52].

Improve Access to Wide-scale HBV Testing
and Treatment

In 2016, only 10% of those infected with chronic HBV were
estimated to have been diagnosed and only 4.8 million (5%) of
the 94 million eligible for therapy had received antiviral treat-
ment [1••]. Reaching the WHO global target of 80% coverage
of antiviral treatment for all those eligible is therefore going to
be an enormous challenge, particularly in low-middle-income
settings. Modelling studies highlighted the large global impact
that the addition of a test and treat intervention to high pre-
vention could have on HBV-related mortality with the poten-
tial to avert 7.3 million deaths by 2030 [2••].

Early diagnosis offers an opportunity to identify those at
risk of progression and offer appropriate intervention to re-
duce complications of liver cirrhosis and liver cancer, as well
as an opportunity to allow prevention interventions to reduce
the risk of transmission of the virus to others, primarily
through PMTCT.
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About 15–40% of those with chronic hepatitis B (CHB)
infection would progress to liver cirrhosis or HCC if left un-
treated and the primary goal of antiviral therapy is to reduce
premature morbidity and mortality due to liver cirrhosis and
HCC. Although many studies have demonstrated the efficacy
of antiviral therapy, the landmark randomised placebo con-
trolled trial in 2004 by Liaw and colleagues is widely accepted
as the best evidence to support the efficacy of nucleos(t)ide
analogue therapy in reducing the progression of liver disease
from cirrhosis to decompensation and HCC in patients with
chronic hepatitis B [53]. HBV DNA levels have been demon-
strated to be related to HCC incidence, with data from the
REVEAL study showing cumulative HCC incidence rates of
3.57%, 12.17 and 14.89% if HBV DNA is > 2000, > 20,000
and > 200,000 IU/ml respectively, during a mean follow-up of
11.4 years [54]. Although the suppression of viral replication
is widely agreed to be an important factor in reducing the
incidence of HCC, treatment does not eliminate the risk of
HCC completely, particularly when cirrhosis has already de-
veloped prior to commencement of antiviral therapy as HBV
DNA may have already been integrated into the genome [55,
56].

The currently recommended first-line antiviral treatments
are tenofovir and entecavir, which are both safe and effective
against HBV. Furthermore, there has been no reported
tenofovir resistance after 7 years of use [57]. These once daily
drug regimens are relatively well accepted and tolerated by
patients and a recent systematic review and meta-analysis of
data for over 23,000 patients reported an overall adherence
rate of 74.6%, which was similar across difference income
settings [58].

The cost of tenofovir has dramatically fallen over the last
few years and is now available for LMICs to purchase in
generic preparation at less than $40 per patient per year [59]
and many studies have demonstrated the cost-effectiveness of
treatment in both high- and low-income settings [60, 61].
However, the current recommendation of lifelong treatment
does lead to high cumulative costs which impose a significant
financial burden on governments. Therefore, in many coun-
tries, access to antiviral treatment for those infected with HBV
remains limited and does not form national policy. In China,
progress has been made in reduction of drug prices of
tenofovir and entecavir through stakeholder engagement and
an investment case has shown that providing a comprehensive
package of interventions to include testing and treatment
would provide a return on investment from a societal perspec-
tive [62].

Improving Case Finding for Those Infected with HBV

The development of low-cost rapid, easy to use point-of-care
tests for HBsAg means that testing for HBV infection no lon-
ger has to be confined to laboratory settings. Various point-of-

care tests now exist and have been confirmed to have high
specificity and sensitivity, both in the laboratory and field
settings [63]. This ability to provide near patient testing should
help facilitate the scale-up of testing as recommended in the
WHO Global Hepatitis Sector Strategy. Furthermore, the
quick turn-around time allows health workers to immediately
relay results to the participant, which can reduce unnecessary
follow-up visits and subsequent attrition from the care
cascade.

WHO Testing Guidelines recommend that all adults should
have routine access to HBsAg testing in settings where gen-
eral population prevalence is ≥ 2–5% [51••]. However, careful
consideration needs to be given to how case finding is carried
out in order to increase yield and in an equitable way, whilst
recognising that HBV infection in high burden settings is a
general population epidemic; therefore, a model of testing that
targets high-risk groups, as has been successful in the case of
HIVor HCV, is not necessarily applicable for HBV.

Opportunistic methods to increase testing for HBV infec-
tion include testing in health facilities. This could include
when people present at health facilities due to symptoms re-
lated to liver disease or a more systematic approach to test all
hospital admissions. A pilot opt-out testing for HBV in
Emergency Departments (combined with other blood borne
virus screening with HIVand HCV) was shown to be feasible
and effective in identifying new cases in the UK, although
with a low uptake [64]. The threshold HBsAg prevalence for
such a strategy to be cost-effective in the UK was found to be
low at 0.2% [65]. Testing pregnant women during antenatal
screening visits seems the most intuitive testing method with
the lowest incremental cost and the potential to have a large
prevention impact in terms of reducing onward transmission
to the child. However, the immediate benefit to the mothers’
individual health is limited as the prevalence of HBV is lower
in young women and they are less likely to have severe dis-
ease requiring treatment. Other models to increase diagnosis
rates include more active methods which include household
testing or mobile clinics, which have been used to various
extents in HIV [66]. In the Gambia, a country with an adult
population prevalence of 8.8%, an active community-based
screening method was found to be feasible and likely to be a
cost-effective intervention with the incremental cost-
effectiveness ratio which was in line with recommended
cost-effectiveness thresholds [60, 67••].

Simplified Strategies for Assessment of Eligibility
for Antiviral Treatment and Monitoring

Not all persons infected with CHB require antiviral treatment
and eligibility for treatment is usually evaluated using a com-
bination of measurement of alanine aminotransferase (ALT)
levels, HBeAg status, HBV DNA level and an assessment of
liver fibrosis. Until 2015, the most widely used international
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HBV guidelines included The European (EASL), American
(AASLD) and Asia Pacific (APASL) guidelines [36••, 37, 68].
The proportion of persons fulfilling international treatment
criteria for CHB has been found to vary; 5% in The Gambia
[67••], 10% in Senegal [69], 25% in Ethiopia [70••] and 26%
in Germany [71]. This heterogeneity between studies is likely
to be explained by study bias in the place of testing or indica-
tion for testing, with lower values representing testing in the
community where those at earlier stages of disease are diag-
nosed. This contrasts with hospital cohorts, where most peo-
ple present at later stages with symptoms or abnormal blood
test results.

Recognising the complexity of the existing treatment
criteria and the need for multiple, and often costly diagnostics
which are often unavailable in LMICs, the 2015 WHO HBV
treatment guidelines attempted to simplify and adapt the
criteria in order to increase their widespread applicability to
settings where resources are limited [38••]. This included a
recommendation to use the APRI (aspartate aminotransferase
(AST) to platelet ratio index) score with a cut of > 2 to define
cirrhosis and, where HBV DNAwas unavailable, an option to
treat HBsAg persons based on persistently abnormal ALT
levels alone. These were the first WHOHBV treatment guide-
lines and were widely welcomed. However, at the time of
development of these guidelines, the data available were
mainly from Asian and Western populations. Subsequent
emerging data from patients in the African region now reveal
that WHO criteria have low specificity and sensitivity in the
African population and are likely to miss people in need of
treatment. A recent study assessing > 1000 patients with CHB
in Ethiopia revealed that using theWHO guidelines would fail
to detect half of the patients in need of antiviral therapy [70••].
Furthermore, the use of APRI as a non-invasive marker of
liver fibrosis was found to have low diagnostic accuracy in
West Africa [72]. It might now therefore be an opportune time
to update this guidance in light of new evidence.

Since HBV viral load testing continues to be expensive in
many countries and often limited to centralised laboratories in
large urban centres, moving away from the reliance on HBV
viral load testing for treatment evaluation and monitoring is a
promising solution to facilitate the scale-up of treatment. A
new simplified algorithm called TREAT-B has been devel-
oped for identifying those eligible for treatment [73••]. This
has shown that the use of ALT and HBeAg, two simple cheap
markers perform well with a sensitivity of 85% and specificity
of 77% compared to the EASL guidelines in patients in West
Africa. Although the score was originally developed among
the African population in West Africa, its performance has
also been validated in high-income settings of the UK and
Germany [74]. Although it is a promising strategy, further
work is needed to validate this score in other patient settings.

HBcore-related antigen (HBcrAg) is a biomarker which
correlates well with HBV DNA levels and cccDNA [75••,

76]. A recent study has shown good diagnostic accuracy
when HBcrAg was used as an alternative to HBV DNA to
determine treatment eligibility for patients in The Gambia
[77]. Validation of other new diagnostic platforms for
HBV DNA quantification including the GeneXpert sys-
tem which is a lower cost alternative is awaited.
Unfortunately, HBeAg rapid tests have recently been
shown to have poor diagnostic performance [78]. The de-
velopment of high-quality rapid tests for both HBeAg and
HBV viral load remain a priority as they would facilitate
evaluation for treatment eligibility, as well as antenatal
assessment.

With the development of these simplified diagnostics and
easy to use non-invasive tools of fibrosis assessment, and in
light of the large numbers of cases needed to find and treat, the
question emerges as to whether a decentralised model of care
would be appropriate for HBV and how this could be imple-
mented in practice, allowing more people living with HBV
access to testing and treatment.

Cross Cutting Frameworks to Guide
the Elimination Strategy

Robust Evidence-Based Policy Planning

In order to meet WHO’s elimination targets, strong guidance
is needed from a national and international level. The devel-
opment of carefully constructed national action plans using a
robust evidence-based framework is essential. There are
promising examples of such collaborative processes and in-
vestment cases for viral hepatitis have been developed in
countries including China [62], South Africa [79•] and
Malaysia [80]. However, more work needs to be done to sup-
port countries in planning their response to viral hepatitis.

Integration of Health Systems

Particularly in the climate of decreased donor funding, in-
novative solutions are needed as to how viral hepatitis
programmes are financed and delivered in effective and
cost-effective ways. The solutions to HBV and other dis-
eases should not be siloed. Further, health system research
would aid our understanding about how, for example, de-
livery of HBV interventions can integrate with other health
programmes using a more horizontal approach. There are
strong synergies with immunisation programmes and ma-
ternal and child health programmes which should be
utilised. HIV infrastructure in many countries, particularly
in Africa, would seem the most obvious resource to lever-
age as the model of care for delivering HBV treatment and
PMTCT interventions has strong parallels with delivery of
HIV interventions.
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Early Establishment of Monitoring and Evaluation
Systems

Although it is often easy to concentrate efforts on increasing
coverage of interventions, it is important not to forget the vital
importance of early establishment of robust monitoring and
evaluation frameworks and continued efforts to improve bur-
den estimates. Cross collaborative work between govern-
ments, research organisations, international agencies and
funders could help improve data collection, especially of cir-
rhosis deaths, improvement of vital registration and cancer
registries and promote the integration of HBV systematically
into national surveys like Demographic Health Survey (DHS).
Such efforts would help inform the iterative process of refin-
ing estimates and projections and tracking progress towards
elimination.

As countries move forward, the question is being asked
about how country-level elimination efforts are going to
be validated. The WHO Western Pacific Region have am-
bitiously adopted a triple elimination framework for elim-
ination of MTCT of HIV, syphilis and HBV [81].
Performing nationally representative serosurveys to vali-
date the elimination of HBV is not feasible for many
countries to perform given the associated resources re-
quired, time and cost. Therefore, alternative innovative
methods of validation of elimination which combines
prevalence data and programmatic coverage data with
modelling should be explored further.

Conclusions

Although progress has been made, in order to reach the
elimination targets, an urgent focus needs to be drawn to
HBV PMTCT intervention scale-up, particularly in sub-
Saharan Africa and how population level testing and treat-
ment can be increased throughout the world. Innovative
outreach strategies, novel biomarkers and the possibility
of a functional cure are promising solutions to allow HBV
elimination to be reached. However, the importance of
careful financing and policy planning, capacity building
and establishment of strong surveillance systems should
not be underestimated and should not be an afterthought
in the road to elimination.
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