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Abstract

Purpose of Review Chronic hepatitis B (CHB) places 3.5% of the world population at risk of dying from liver failure or liver
cancer. Effective antiviral therapies can change disease outcomes, provided that CHB screening and linkage to care can be
delivered at population level, to reach the vast numbers of undiagnosed people. We therefore reviewed the experience of
community-based CHB screening programs reported in the English literature since 2014.

Recent Findings Twenty papers met eligibility criteria and only one originated from a low-income country. The two randomised
studies found that culturally tailored hepatitis education increased hepatitis testing. Successful linkage to care was facilitated by
partnerships with community-based organisations and the use of bilingual patient navigators. Point of care testing and chain
referral sampling were successfully tested in two programs.

Summary These studies demonstrated that community-based interventions can screen large numbers of people and could deliver

the population-level outcomes required to meet the WHO targets of hepatitis B elimination.

Keywords Chronic hepatitis B - Immigrants - Screening - Liver cancer prevention - Antiviral treatment

Introduction

In 2015, of the 257 million persons (or 3.5% of the world
population) affected by chronic hepatitis B (CHB), 68% were
living in the African and Western Pacific Regions [1]. As these
regions represent significant sources of emigration for mi-
grants and refugees settling in North America, Europe and
Australia, migration patterns impact hepatitis B virus (HBV)
prevalence in host countries. For example, during 20042008,
it is estimated that the United States (US) received 54,000
people with hepatitis B infection [2]. Chronic viral hepatitis
(mostly chronic hepatitis B and C) has a long asymptomatic
period, but without diagnosis and treatment, as many as a
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quarter of those infected succumb to cirrhosis and liver cancer
[3], which caused 1.34 million deaths in 2015 [4]. This 22%
increase in the number of deaths over 15 years shifted viral
hepatitis from 10th to 7th place as a leading cause of death
worldwide [5].

Therefore, changing migration patterns lead to rising
prevalence of chronic hepatitis B and liver cancer in
migrant-receiving countries and to significant health dispar-
ities [6] in migrants and other marginalised populations [2].
For example, there is a 100-fold discrepancy between the
prevalence of HBV infection in white Americans (0.1%)
and Asian Americans (up to 10%), a key driver for the rising
liver cancer incidence in the US [7, 8]. In Australia, the
likelihood of developing liver cancer is 6—12 times higher
for people born in China or Vietnam than in Australian-born
non-indigenous people [9] and higher hepatocellular cancer
(HCC) incidence rates have been observed in migrants in
the US [10], Canada [11], the United Kingdom [12] and the
Netherlands [13]. To reverse this trend requires significant
buy-in from at-risk populations to know their hepatitis B
status and be willing and able to access appropriate care.
This review focuses on the evidence around strategies to
deliver community-based screening and testing for hepatitis
B in high-risk populations.
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Changing the Paradigm in Hepatitis B Control

Unlike in other major infectious diseases, mortality and
DALYs due to viral hepatitis increased from 1990 to
2013, with morbidity evenly distributed among high-
income and low-income settings [4]. However, until re-
cently, the public health response to chronic viral hepa-
titis was well below that engendered by other infectious
diseases with a comparable burden of disease, such as
HIV or tuberculosis [1]. For example, from 2000 to
2015, scaled-up interventions led to a fall in HIV mor-
tality (from 1.46 to 1.06 million deaths) and tuberculo-
sis (from 1.67 to 1.37 million deaths), while mortality
due to viral hepatitis continued to increase [1].

The availability of effective antiviral therapies with low
rates of resistance has provided improved treatment options
for people with CHB and has been shown to reduce or even
reverse disease progression [14] and to reduce hepatitis-
related mortality from decompensated liver disease and cancer
[15, 16]. A simulation model of the global HBV epidemic
found that scaling up hepatitis B vaccination can avert 1.1
million deaths by 2030, but that unless screening and treat-
ment activities are scaled up, 17 million people will still die of
CHB-related causes [17]. To reach the 2030 WHO target of
90% reduction in new chronic infections and 65% reductions
in mortality requires scaling up of neonatal vaccination (to
90% of infants), birth dose vaccination (to 80% of infants),
use of peripartum antivirals (to 80% of hepatitis B eAg-
positive mothers) and effective population-wide testing and
treatment (reaching 80% of eligible people) [17].

The success of any treatment program that seeks to achieve
treatment goals relies on the target population being aware of
their status and being willing and able to access regular mon-
itoring and treatment [18]. This is not the case for the vast
majority of people infected: it has been estimated that approx-
imately two thirds of Americans [18] and 40% of Australians
with CHB [19] are unaware they are infected, while in the
European Union, as many as 90% of people are unaware of
their status [20]. Further, over 1 million people with CHB
remain undiagnosed or do not receive treatment in the US
[21]. The reasons include personal barriers (i.e. no awareness
and knowledge of hepatitis, low health literacy, limited lan-
guage proficiency, cultural beliefs about not seeing a doctor if
not feeling ill and fear of stigmatisation and discrimination)
and environmental/access barriers (i.e. lack of access to health
care due to non-insurance and difficulty navigating the US
health care system) [22-25]. In low- and middle-income coun-
tries, these challenges are compounded by over-stretched
health services, poorly equipped to deliver hepatitis testing
and treatment [26]. Furthermore, many health care providers
have limited knowledge about hepatitis and are not confident
in ordering and interpreting the results of screening tests
[27-29].

Globally, the large number of people infected means that an
opportunistic approach to screening cannot deliver
population-level coverage or outcomes. Therefore, simple, ef-
ficient and scalable screening models are required to address
this challenge. To increase the number of people tested and
accessing hepatitis care, low-cost interventions are needed to
maximise the engagement and retention of infected people
along the chronic viral hepatitis care continuum [26]. An
added impetus for considering a population-level approach
to viral hepatitis management has come from economic
modelling studies, which found that screening and treating
high-risk migrant populations is cost-effective in high-
income countries with a circumscribed epidemic, such as the
US [18], Australia [19] and the Netherlands [20].
Subsequently, it has been shown that antiviral treatment may
also be cost-effective in middle-income countries such as
Turkey [16]. A consensus statement on the cost-
effectiveness of antiviral treatment in the Asian Pacific region
also confirmed that entecavir and tenofovir treatment was
cost-effective in higher-income countries in the region, but
significant variations in cost-effectiveness of different treat-
ment strategies remained in less affluent nations [21]. More
recently, economic modelling showed that it is also feasible
and likely cost-effective to screen and treat CHB in a high
prevalence African country (the Gambia), using generic-
priced tenofovir [22].

The Role of Community-Based Screening

Community-based strategies can deliver screening and link-
age to care in populations where limited English proficiency,
lower socioeconomic and educational levels, lack of health
insurance and disease stigma severely limit their ability to
effectively navigate the health care system [30]. In 2014, we
conducted a systematic literature review of community-based
screening and treatment interventions for hepatitis B, covering
the period from 1984 through to January 2014 [31]. Papers
describing community screening programs in the English lan-
guage were identified through a search in PubMed and
EMBASE, using the terms “hepatitis B testing”, “hepatitis B
screening”, combined with “community programs”, “migrant
screening”, “CHB screening”, “high risk”, “population” and
“population-based screening”. Abstracts were identified and
relevant full articles were retrieved, with the list augmented
with manual searches of reference lists. Where more than one
publication described the same program, the paper providing
the greatest level of detail was used as a key reference, with
additional data from other publications included (and refer-
enced), if they contributed salient information (i.e. updates
on program outcomes). Publications not providing details
about how screening was conducted were excluded.

Of the 27 discrete programs identified, 20 (74%) were
based in the United States (US), 3 in the Netherlands, 2 in
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New Zealand and 1 each in Taiwan and Australia. Some pro-
grams conducted exclusively outreach screening, while others
used a combination of community-based and facility-based
approaches. Using the Internet to enroll participants was
trialed in the Netherlands, with screening conducted at pathol-
ogy labs, community health centers [32], community meeting
places or at Public Health Services [33]. The great majority of
interventions (93%) were non-randomised studies; only one
US [34] and one Dutch study were randomised controlled
trials [32]. The remaining 25 (93%) studies described non-
randomised screening interventions.

Outcomes reported were mostly number of people reached
by the program (the highest was an estimate of 200,000 people
reached by the San Francisco program [35]), number of
screenings performed (ranging from 202 at a community
health fair in the US [36] to 177,000 screened by the New
Zealand program [37]) and the rate of HBsAg+ve participants
(ranging from 1% in a program targeting Filipino immigrants
in Hawaii [38] to 17.3% in the general population in Taiwan
[39D.

While linkage to care was offered by 66% of non-US-based
programs, only 30% of US-based ones achieved linkage as
they grappled with care for uninsured participants. Two US
programs used a patient navigator to assist patients in negoti-
ating the health care system [40, 41]. The BFreeNYC program
was the only US-based program able to provide ongoing free
care during its 4 years of activity, achieving a 57% retention in
care [42]. However, even in countries with socialised medi-
cine, such as in the Netherlands, 30% of program participants
did not get to see a specialist [43].

Estimates of the size of the target population and the pro-
portion reached are critical to estimate progress in disease
control; yet, this information was infrequently reported (by
the HepBFree New Zealand program [37] and the B Positive
disease registry in Australia [44]). Program costs and the im-
pact of scaling up testing and treatment on the health work-
force were also not documented.

The most successful programs achieved significant buy-in
from target communities, delivered culturally appropriate
educational initiatives and offered comprehensive care pack-
ages. We concluded that while community-based screening
for hepatitis B was a promising way to shift the management
paradigm from individual patient to population level, program
coverage was too low to achieve the desired public health
impact. For example, the 31 programs active across the US
in 2008 had screened fewer than 25,000 people; even assum-
ing a 10% sero-prevalence rate in their target populations (un-
likely as this may be), this would only identify 2500 infec-
tions; so, reaching the estimated 1.2 million Americans un-
aware they were infected [18] remains a significant challenge.
Reaching the WHO target of 90% reduction in new CHB
cases by 2030 [45] is a daunting task, particularly as the vast
majority are living in low-resource settings. However, some
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recent developments could make a significant change to these
dispiriting statistics.

Has Community-Based Screening Come of Age?

In recognition of the challenges posed for identifying people
with chronic viral hepatitis and linking them to care, in 2011,
the US Department of Health and Human Services developed
an action plan which funded nine sites to conduct demonstra-
tion projects of HBV testing and referral for evaluation through
the Hepatitis Testing and Linkage to Care initiative (HepTLC)
[46]. These projects were conducted from 2012 to 2014 and
commenced reporting their results in 2014. Secondly, in 2016,
the WHO Global Health Sector Strategy (GHSS) of compre-
hensive viral hepatitis control by 2030 emphasised increasing
access to screening and treatment as core interventions in hep-
atitis elimination [45], giving new impetus to community-based
screening as a means to link people to care.

We therefore sought to ascertain the status of community-
based screening since 2014 and conducted a systematic re-
view of the relevant literature published from January 2014
to January 2019, utilising the same search strategy and meth-
odology as in our 2014 paper.

The new search identified 377 papers, and based upon the
information provided in the abstracts, 330 papers were exclud-
ed, leaving 47 full-text papers to be assessed. Twenty-nine
full-text papers were excluded (as they duplicated the findings
of previous papers, did not provide details of the intervention
or its outcomes or used a qualitative methodology). Two ad-
ditional papers were identified through secondary searches,
leaving a total of 20 papers in the final analysis. Eighteen
(90%) were non-randomised studies and two US studies
(10%) were cluster-randomised control trials.

Reported outcomes were: receipt of HBV screening only in
three programs [47¢, 48, 49¢], HBV screening and vaccination
[50], combined HBV and HCV screening [51], HBV and
screening for hypertension [52], or HBV, HCV and HIV screen-
ing [53]. Screening for HBV and linkage to care was reported in
nine programs [54—62], all US-based, while screening, linkage
to care and treatment were reported in studies originating in the
Netherlands [63 ¢, 64], the Gambia [65¢] and Australia [66°].

The two randomised studies compared the self-reported
receipt of HBV screening in people receiving culturally tai-
lored hepatitis education, compared to general information
about hepatitis or liver cancer only. In both studies, the testing
rates in the intervention groups were significantly higher
(OR =5.13 and RR = 19.15, respectively) than in the controls
[48, 49-].

Only one paper (5%) originated in a low-income country of
high HBV prevalence: a population-based screen-and-treat
intervention in the Gambia [65¢¢]; the remainder originated
from high-income countries. Sixteen papers originated from
the US (75%), one from Italy, two from the Netherlands (both
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reporting outcomes of scaling up earlier projects) and one
from Australia (also updating results of an earlier project)—
for details, see Table 1. The number of participants screened
and number and proportion testing HBSAg+ve were reported
by all programs, while some also reported the number/
proportion of those immune and susceptible, disaggregated
by ethnicity and gender [56, 58, 63e, 64].

Four US papers reported results of the CDC-funded demon-
stration projects seeking to improve community-based pro-
grams conducting hepatitis B testing and immunisation in
foreign-born populations [54, 56, 57+, 62]. These summarised
the results of nine programs funded from 2012 to 2014 to
conduct community-based hepatitis screening and referral ser-
vices in seven US states. Programs targeted communities with
HBYV sero-prevalence exceeding 2% and reported on the num-
ber of people tested, the number and proportion of people test-
ing HBsAg positive, those referred to care and those attending
their first medical appointment. A total of 23,144 people were
tested and 1317 (6%) were HBsAg positive. The great majority
of positive people (90%) received their test results, received
post-test counseling (85%) and were referred to specialist care
(83%). Only about half (46%) had seen a specialist by the
reporting date, but many participants had pending medical ap-
pointments at the time of reporting [57¢¢].

Half of the programs offered both community-based and
facility-based testing [47¢, 53-58, 62, 63, 65¢¢]. Testing was
conducted exclusively in community settings in seven pro-
grams [24, 48, 51, 52, 59-61], exclusively in health facilities
in two [64, 66¢°] and not documented in one paper [49¢]. The
total number of screenings was higher in programs offering
both community and facility-based screening (43,872 people
screened) than in community-based screening (7928 people)
or facility-based screening alone (2459 people).

Nine programs used a combination of HBsAg, anti-HBc
and anti-HBs for screening [47+, 50, 53, 55, 56, 58e, 60, 61,
66¢¢]. Four programs used a combination of HBsAg and anti-
HBc [52, 57+, 62, 64], one used a combination of HBsAg and
HBsAb [51], while in other programs, a positive HBsAg
prompted additional testing, such as a confirmatory hepatitis
B DNA test [59], or referral to a clinic/specialist for further
assessment and additional testing [63¢, 65¢¢].

Linkage to care ranged from 27.5 to 97% in community-
based programs; it was more common in community-based
programs, compared to facility-based testing (e.g. 77% vs
56% in a study in Chicago [55] and in the Gambia, where
81% people tested in the community were linked to care,
compared to 42% of those tested at the blood bank [65¢¢].
Programs using patient navigators achieved linkage to care
in a large proportion of people tested, ranging from a low of
77% [55] to 97% [61¢]. Linkage to care in the Dutch and
Australian programs involved either primary care follow-up,
or specialist referral, depending on patients’ estimated level of
HCC risk [63¢e, 64, 66°°].

Some programs targeted people of a specific ethnicity:
Vietnamese people were targeted in programs in Virginia
[51], California [50] and three US Eastern seaboard states
[49+]; Koreans were targeted in programs in California [60],
New Jersey [58¢] and New Jersey and New York [59];
Chinese-born migrants were targeted by a Dutch program
[63¢¢]. Other programs targeted migrants born in certain geo-
graphical regions—i.e. Asian-born migrants [48, 52, 55, 56,
66°¢] or African migrants [47¢, 61¢]. Others offered screening
targeting population groups from regions of intermediate or
high disease prevalence (the HEPTLC initiative in the US
[62], or targeted migrants from Afghanistan, Iran, Iraq, the
former Soviet Union and Vietnam in the Netherlands [64]),
while some offered screening to all hard-to-reach migrants
and refugees [53]. Additional to reporting aggregate rates,
some programs also reported the number of participants in-
fected, those immune and susceptible, by ethnicity and gen-
der, to ascertain communities needing special targeting [48,
53, 56, 64].

Eleven programs provided some detail about their commu-
nity engagement and education activities, which included
community awareness raising through a wide range of media
and in-language education [47¢, 48¢, 49, 5456, 58, 59¢, 60¢,
63ee, 64, 66°].

Patient navigators/trained bilingual community health
workers were used by eight US programs to facilitate linkage
to care [47¢, 49+, 54, 55, 57¢¢, 58, 59¢¢_ 61¢]; no information
was provided about the training and support provided to pa-
tient navigators. While linkage to care was a significant chal-
lenge for all programs, partnerships with community-based
organisations, community health workers and physicians
brought about higher rates of linkage for some programs
[55, 65¢¢]. The CDC-funded programs found that linkage to
care was easier in clinics than in community settings, where
97% of the people linked to care saw a primary care provider
[62]. Participants tested in outreach settings were less likely to
have health insurance [47¢, 62].

Novel features described in these programs include the use
of point of care hepatitis B testing in the Gambia [65¢¢] and the
use of chain referral sampling to enhance program reach in
hard to reach populations in a Chicago-based program [47¢].
In the latter, community health workers, peers and faith-based
leaders engaged with marginalised African migrants and
started “chain links” to overcome mistrust and language and
literacy issues.

What Have We Learnt?

Perhaps the greatest evolution in care paradigms over the last
nearly four decades has been that more community-based
hepatitis programs have covered a wider span of the hepatitis
care cascade. Linkage to care is increasingly viewed as an
essential component of the care package and we identified
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ADDRESS PERSONAL BARRIERS TO SCREENING

OFFER PRIMARY CARE PROVIDER SUPPORT AND EDUCATION

STRENGTHEN HEALTH SERVICE DELIVERY

INCREASE % CHB
ON TREATMENT

FACILITATE ACCESS TO
.OMPREHENSIVE CARE
PACKAGES

Fig. 1 Proposed virtuous cycle of hepatitis B care requires community
engagement, health practitioners education and support, flexible
screening options and support for navigating the health system.

nine such programs, including four that also documented an-
tiviral treatment uptake.

Partnerships between community-based organisations and
medical providers, and in particular having bilingual workers
from the target population acting as translators, navigators and
educators were key factors for success. The cost of clinical
services, lack of resources to guide participants through the
continuum of care, the cost of clinical services and a belief
among people with CHB that no effective treatment existed
were commonly identified barriers. The adoption of a
standardised reporting dataset by the HepTLC-funded pro-
grams for the first time enabled meaningful inter-program
comparisons and enabled a better definition of program bar-
riers and facilitators.

There was significant variability in approaches to testing,
ranging from one assay screening, to comprehensive testing
including anti-HBc and anti-HBs. While a one-assay testing
strategy can answer the most pertinent question (i.e. if HBsAg
is detectable in the blood, this confirms that there is current
hepatitis B infection), a more comprehensive initial testing can
help guide subsequent management (including whether
immunisation is required or not). WHO recommends
standardised testing strategies that maximise the accuracy of
hepatitis B testing, while minimising cost and increasing sim-
plicity, but its commissioned review found no studies directly
comparing the diagnostic accuracy, cost and/or cost-
effectiveness of one- vs. two-assay HBsAg testing strategies
[72].

The successes reported by these programs can provide a
way forward, by which hepatitis testing and treatment can be
scaled up and delivered in both well-resourced and resource-

TAILORED HBV

REDUCTION IN NEW CASES OF CHB y

-

CULTURALLY REDUCTIONS IN HBV-RELATED MORTALITY y

OUTREACH & b
EDUCATION

ACHIEVE WHO HEPATITIS ELIMINATION TARGETS ¢

INCREASE % HBV-
INFECTED
DIAGNOSED

Affordable access to care and treatment and strengthening the health
service delivery need to be part of the treatment package to make WHO
elimination goals a reality

limited settings. While economic modelling has been used to
determine the cost-effectiveness of screening and treatment
programs, informed program design in US-based programs
[73], as well as programs in the Netherlands [74], Australia
[75] and the Gambia [76], the costing of discrete program
components needs to be further examined.

A significant shift from earlier programs has been the
wide adoption of patient navigators to improve linkage to
care, with eight US programs adopting it since 2014. This
supports the findings of a meta-analysis by Zhou et al.
[77] of RCTs targeting Asian migrants in the USA or
Canada that found that an educational intervention deliv-
ered by bicultural and bilingual lay health workers im-
proved HBV knowledge and HBV testing, compared to
no intervention, or general education (relative risk =2.68,
95% CI 1.82-3.93).

Using community health workers (CHWs) and patient nav-
igators can ensure that more people are engaged in care, mak-
ing a significant contribution towards scaling up programs,
provided that downstream services are available to absorb
them. Their contribution is even more critical in low-
resource settings, where the high numbers of people infected
and low level of available facilities present added challenges.
In Africa, task shifting is already a reality, with trained com-
munity health workers engaged in delivering HIV testing and
linkage to care, although the full benefit of this is yet to be
realised [78]. Using CHWs to also deliver hepatitis testing
services and trialing novel initiatives, such as point-of-care
testing, as demonstrated in the Gambia, may be a vehicle to
achieve the ambitious WHO targets of hepatitis elimination
[45].
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Table 2

Using the RE-AIM checklist for planning, delivering and evaluating community-based hepatitis B screening and treatment programs

Dimension or issue Definition

Key questions

Reach Number and proportion of people screened

in the target population

Effectiveness Impact of the intervention on important

outcomes

Adoption Number and proportion of settings and
partners adopting community-based

screening

Implementation Extent to which the program is being

delivered as envisaged

Maintenance/Sustainability Extent to which program delivery is
sustained

Who is the target population?

Are participants representative of the intended audience?
Do recruitment methods address health inequities?

How can they be reached?

Are the key outcomes being met?

Does screening and linkage to care improve the quality of life for people with

CHB?

Possible negative effects of screening (i.e. hepatitis testing without access to

care)

Are resources available to deliver the program?

What are the program settings (i.e. clinics, community organisations,

churches, health fairs)?

How many suitable settings are likely to adopt the program or participate in

it?

How will the program be delivered?To what extent will key program

components can be delivered and/or will adjustments/adaptations be
required?

What are the costs and resources (time and staff) needed to deliver the

programs?

Can the program continue to deliver its objectives in the long term?
What key elements are required to ensure ongoing delivery? Trained staff/

access to low cost clinics and cheap/ subsidised treatment?

Is the initiative likely to produce lasting effects for people with CHB?

Tips provided by the RE-AIM collaboration http://www.re-aim.org/resources-and-tools/self-rating-quiz/

Adapted from the UPSTREAM program funded by the Colorado Health Foundation; the Evaluation Hub of the University of Colorado Department of
Family Medicine; the “RE-AIM: Rate Your Plan Exercise” and the “RE-AIM: Extended Consort Diagram”; and elements from PRISM; with contri-
butions from Samantha Harden, PhD of the Department of Human Nutrition, Foods, and Exercise at Virginia Tech and members of the RE-AIM

workgroup

However, some caveats exist and strategies to move treat-
ment into the community need to accompany community-
based testing. While using CHWs for increasing antiretroviral
treatment uptake confirmed their critical role in extending
health services and providing comprehensive primary health
care, lessons learnt through them suggest that the scale-up of
these programs requires also broader health systems strength-
ening [79]. This ensures that the momentum achieved through
community-based testing is maintained at clinic level, rather
than shifting the bottleneck downstream. While CHW can
improve program delivery, the impact of adding further deliv-
erables needs to be carefully managed [80]. For example,
CHWs involved in the Zimbabwe study for Enhancing
Testing and Improving Treatment of HIV in Children
(ZENITH) randomised controlled trial, expressed concerns
about poor remuneration and lack of program sustainability.
The CHWs were also reluctant to cease visiting the families
they cared for during the period of the trials and raised con-
cerns about the long-term sustainability of ‘task-shifting’ strat-
egies [81].

The success of the screening and treatment program in The
Gambia is a reason for cautious optimism: adult community-
based screening and treatment are not only likely to be cost-
effective [82], but have been shown to be feasible and

@ Springer

acceptable to the target population [65¢¢]. However, translat-
ing the results of this successful pilot into practice needs to
negotiate many barriers [76], with the prohibitive costs of
antiviral therapy and monitoring, limited health infrastructure
and the lack of trained health professionals compounding the
challenges of setting up sustainable programs [83]. However,
cost shifting using community educators, reductions in the
cost of antiviral medications and tests and the integration of
HBYV screening with other public health interventions may
make these a reality [17, 77].

The intervention in sub-Saharan Africa included many
novel features. It was the only intervention deployed in a
low-resource setting, used validated measures to ensure it
was genuinely community-based, offered screening to all
household participants in enumeration areas and used
finger-prick whole blood tests. Two point-of-care tests
were employed—one validated for fieldwork with a sen-
sitivity of 88.5% and specificity of 100% (used for the
rural arm of the study) and another with a 96% sensitivity
and 100% specificity (used for the blood bank-based test-
ing). Linkage to care was comprehensive, helped by up to
three reminders for attendance to the liver clinic, while
participant assessment included abdominal ultrasound ex-
amination, measurement of liver stiffness and a full
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complement of blood tests for HBV (including genotyp-
ing), HCV and HIV. All patients requiring treatment ac-
cepted it, and adherence scores at 1 year were impressive
(81% had high and 15% had medium adherence scores).
This population-based study demonstrated that screening
and treatment are feasible and acceptable to the target
population in a limited resource setting [65¢¢] and that
the screening strategy is cost-effective [82].

The Future: Towards a Public Health Evaluation
of Hepatitis Elimination Programs

While progress has been achieved in reaching the WHO goals
for hepatitis B elimination, at least in well-resourced settings,
a good understanding of how far we have traveled on the path
of fulfilling the potential of community-based testing remains
elusive. We found that information enabling the evaluation of
the programs was limited. For example, with few exceptions
(Dutch, New Zealand and Australian programs) [37, 63ee,
66°°], the size of the programs’ target population and the pro-
portion of those reached by the program was not reported, nor
could we infer information on programs’ effectiveness and
adoption.

Achieving the WHO elimination targets requires scaling up
hepatitis testing and treatment. Community engagement in
facilitating outreach and education is critical, as is the
upskilling of health care providers. As both community- and
facility-based testing appear attractive to different demograph-
ic groups, the capacity to deliver services in a range of set-
tings, at flexible hours, offering point-of-care testing and using
trained fieldworkers or patient navigators can ensure a broader
reach.

Offering point-of-care testing is a useful addition to the
WHO care package, but so far, the evidence for its effective-
ness in large-scale programs remains limited. The program in
Gambia used two different point-of-care tests: while both had
100% specificity, the field-ready one (Determine) had a rela-
tively low sensitivity (88.5%), compared to the Onsite Combo
Rapid Test used in the blood bank (sensitivity of 96%). Rapid
diagnostic testing (RDT) would be very attractive for hepatitis
B surface antigen detection, particularly in low-resource areas,
provided that with its effectiveness and cost-effectiveness
match that of in vitro diagnostics. A review of the diagnostic
accuracy of RDTs to detect HbsAg was conducted for WHO
by the London School of Hygiene and Tropical Medicine. In
the 30 studies meeting selection criteria, the pooled clinical
sensitivity was 90.0% (95% CI: 89.1, 90.8) and the specificity
was 99.5% (95% CI: 99.4, 99.5), compared to laboratory-
based immunoassay reference standards, with a low to mod-
erate quality of evidence [72].

Linkage to care remains a significant challenge, particular-
ly in settings without socialised medicine (such as the US) and
in limited resource settings, where these challenges are

compounded by stretched, poorly resourced health services.
Some of these components are captured in Fig. 1, depicting a
proposed virtuous cycle of hepatitis B care.

The RE-AIM (Reach Effectiveness Adoption
Implementation Maintenance) framework (Table 2) has been
used to plan and evaluate a broad range of health promotion
and disease management interventions, including cancer
screening, weight loss, smoking cessation, chronic disease
self-management, physical activity, obesity and disease man-
agement [84-87].

Applying the framework to address health disparities in
viral hepatitis could make a significant contribution to-
wards real improvements in health outcomes for people
with CHB and has the ability to collate the evidence re-
quired for guideline development and for scaling up pro-
grams. RE-AIM provides a framework to systematically
explore program reach, efficacy or effectiveness, adop-
tion, implementation and maintenance. The framework
also enables the identification of programs that work best
in real-world environments and enables decision-makers
to make informed decisions about adopting or discontinu-
ing programs. This can be further augmented using mixed
methods to better understand barriers to screening and
how they can be addressed, to help understand variations
in reach across settings and to evaluate factors that con-
tribute to program effectiveness [88].

Reaching consensus on metrics and deliverables can pro-
vide a way to fit more pieces into the puzzle which is chronic
hepatitis control.

Conclusion

This review corroborates the findings of other studies which
have emphasised the importance of integrated approaches to
hepatitis care [77]. Future research is required to address op-
timal funding mechanisms, program sustainability, the best
way of ensuring linkage to care and how to develop, select
and implement the most effective strategies for screening, dis-
ease surveillance and community engagement and education.
Given the large burden disease in low-resource settings, evi-
dence from implementation research conducted in low-
resourced settings is acutely needed.
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