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Summary The Lancet Regional
Background The Northern Territory (NT) has the highest prevalence of chronic hepatitis B (CHB) in Australia. The gg;lt'h éY\;einrlrstaciﬁc
Hep B PAST program aims to improve health outcomes for people living with CHB. 448
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Methods This mixed methods study involves First Nations peoples living in the NT. We used participatory action | ' /i Janwpc.2024.

research principles across three steps: 1. Foundation step: establishing hepatitis B virus (HBV) status and linkage to ;¢
care; 2. Capacity building: training the health workforce; 3. Supported transition to primary healthcare:
implementation of the “Hub and Spoke” model and in-language resources. Analysis occurred at three time points: 1.
Pre-Hep B PAST (2018); 2. Foundation step (2020); and 3. Completion of Hep B PAST (2023). Evaluation focuses on

four key indicators, the number of people: 1) with documented HBYV status; 2) diagnosed with CHB; 3) receiving care;

and 4) receiving treatment.

Findings Hep B PAST (2018-23) reached 40,555 people. HBV status was documented in 11% (1192/10,853), 79.2%
(26,075/32,915) and 90.8% (28,675/31,588) of people at pre-Hep B PAST, foundation step, and completion
respectively. An estimated 99.9% (821/822) of people were diagnosed, 86.3% (709/822) engaged in care, and
24.1% (198/822) on antiviral treatment at completion. CHB prevalence in the study population is 2.6%, decreasing
from 6.1% to 0.4% in the pre- and post-vaccination cohorts.

Interpretation Hep B PAST is an effective model of care. Partner health services are exceeding elimination targets.
This model could enable other countries to enhance the cascade of care and work towards eliminating HBV.
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Articles

Research in context

Evidence before this study

There is a global commitment to eliminate viral hepatitis as a
public health threat by 2030. No countries are currently on
track to meet this target. Testing and treatment coverage
remains unacceptably low globally, with most care delivered
through hospital outpatient settings. The Global Health
Sector Strategy 2022-30 promotes simplified, decentralised
service delivery models, supporting primary healthcare
clinicians to provide care and treatment, and mobilising and
strengthening community engagement. There is currently
limited evidence detailing successful examples of these
alternative models of care for people living with chronic
hepatitis B (CHB). To meet global targets to eliminate CHB as
a public health threat by 2030, a substantial increase in access
to testing, care, and treatment is required. Although there has
been some recent progress towards elimination, including
decreased incident cases due to vaccination, it is estimated
that 89.7% of people living with CHB globally remain
undiagnosed. Scale-up of screening and treatment needs to
be urgently implemented. Current models of care are failing
to meet elimination targets.

Added value of this study

Australia is a high-income, low-CHB-prevalence country. CHB
disproportionately affects First Nations and migrant
populations in Australia, with evidence that culturally and

Introduction

Global epidemiology and World Health
Organization elimination commitment

Chronic hepatitis B (CHB) is a major public health
issue, with an estimated 296 million people (3.8% of the
world’s population) living with this chronic infection.'
CHB disproportionately affects First Nations pop-
ulations worldwide.? Without appropriate care, CHB can
lead to hepatocellular carcinoma (HCC) and cirrhosis in
up to 25% of people,® with over 800,000 people dying
annually.' CHB has considerable social and personal
impacts,* affecting health, well-being, and quality of life.
HCC and cirrhosis in people living with CHB can be
substantially reduced with engagement in care, moni-
toring, and treatment.’

The World Health Organization’s (WHO) Global
Health Sector Strategies 2022-30 (GHSS) prioritise
the triple elimination of HIV, hepatitis C virus (HCV)
and hepatitis B virus (HBV) as public health threats
by 2030.° Highly effective prevention and treatment
interventions, such as vaccination, antenatal care and
antiviral medication, have made CHB elimination
possible.® Recent efforts have shown progress in
reducing incident cases due to vaccination.” However,
funding and strategies remain inadequate to meet

linguistically diverse communities have healthcare access
disparities. Our study setting in Australia’s Northern Territory
(NT) is geographically, socially, and culturally complex. The NT
has the highest overall prevalence of CHB in Australia, with
endemic levels of CHB in the First Nations population. This
study used participatory action research methodology to
implement a decentralised model of care that significantly
improved the cascade of care for First Nations peoples living
with CHB. These improvements were sustained across the five
years of the study, including through the COVID-19
pandemic, resulting in an estimated 99.9% of people living
with CHB being diagnosed, 86.3% engaged in care, and 24.1%
receiving antiviral treatment, exceeding national and global
CHB elimination targets.

Implications of all the available evidence

CHB care and treatment are still often restricted to tertiary
care or provided by specialists. A paradigm shift to primary
healthcare is needed to increase access and equity and to
achieve elimination. Our findings provide new evidence that a
decentralised, comprehensive primary healthcare model can
significantly improve the hepatitis B virus cascade of care. The
results have direct implications for Australia, and we call for
increased investment to expand and roll out this model
nationally. Globally, our model has the potential to be
translated, including to low-to-middle-income countries.

elimination goals, leaving 89.7% undiagnosed glob-
ally’ In many places worldwide, CHB remains in
specialist care; however, most care can be successfully
delivered in primary healthcare (PHC).” The GHSS
highlights the importance of removing structural and
systemic barriers to healthcare access and addressing
inequities by promoting a PHC framework.” This in-
cludes simplified, decentralised service delivery
models, capacity-building of the PHC workforce to
deliver care and treatment, and strengthening com-
munity engagement.’

CHB in Australia

In Australia in 2021, an estimated 200,385 people were
living with CHB.” The Australian government supports
global elimination goals, with the Third National
Hepatitis B Strategy® setting clear targets to improve
access to care and reduce CHB-related morbidity and
mortality.® Targets to be achieved by 2022 were 80% of
people living with CHB to be diagnosed, 50% engaged
in care, and 20% on antiviral treatment.® Australia
supports access to antiviral medication, PHC, antenatal
care, and HBV vaccine with public funding. Yet even
with these public health interventions, to address HBV-
related mortality and achieve elimination in Australia,
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substantial improvements in access to care, monitoring,
and treatment are required.’

The Northern Territory (NT) has the highest preva-
lence of CHB in Australia (1.73% compared to 0.78%).”
NT First Nations peoples are disproportionately
affected, with a 6% overall prevalence, declining in
younger age groups since universal vaccination.'

HBYV vaccine has been on the NT childhood immu-
nisation schedule since 1990, with 93% of children fully
immunised," exceeding the GHSS target of >90%.°
First Nations peoples in the NT have a unique HBV
sub-genotype C4, which causes more aggressive dis-
ease.”” The HBV vaccine has a serotype mismatch with
C4." Evidence suggests the vaccine is effective in pre-
venting chronic infection but sub-optimal at protecting
against hepatitis B core antibody positivity." First
Nations peoples in the NT have an age-adjusted HCC
incidence of 23 per 100,000 compared to 4 per 100,000
for non-Indigenous people, giving an incidence rate
ratio of 5.9."

Objectives

The Hep B PAST program aims to eliminate CHB as a
public health threat in the NT, with elimination defined
as no new incident cases and minimal morbidity and
mortality associated with CHB. We aimed to understand
the population’s HBV status and epidemiology of CHB,
improve the cascade of care, and build health workforce
capacity to provide culturally safe care for CHB in PHC.

Methods

Study design

Hep B PAST is a co-designed population-based partner-
ship that uses participatory action research (PAR) meth-
odology. PAR situates power towards those most affected
by a program’s outcomes, recognised for strengthening
social and emotional well-being and promoting decolo-
nisation in First Nations peoples research.’”

Study setting
The NT covers a large geographical area, 1.3 million
km?, and is sparsely populated, with 233,000 people.’®
First Nations peoples comprise 26.3% of the popula-
tion in the NT, with 77% living remotely in small
communities.'

Participants

A total of 66 out of 87 (75.9%) remote community
clinics in the NT are included in this study. All clinical
primary healthcare services providing care to Aboriginal
and Torres Strait Islander people in the NT were eligible
to join the study. The study was promoted through
direct contact with health services, Aboriginal commu-
nity health boards, NT-wide high-level advisory com-
mittees, and the First Nations Reference Group.
Services that had the capacity to join the Hep B PAST
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program in 2018 were recruited into the study and are
included in this analysis. Reasons given by non-
participating services for not joining the study
included limited human resources to commit staff time,
moratoriums on research and competing priorities.
Subsequently, further services are now part of Hep B
PAST and their data will be analysed separately once
they complete all steps. The intention is to enable this
program for all NT services. This study was approved by
the Human Research Ethics Committee of NT Health
and Menzies School of Health Research-HREC
2018-3242. Following extensive community consulta-
tion and with Indigenous Reference Group input into
the consent processes, a hybrid consent model was used
for different aspects of the Hep B PAST program, as
detailed below. Consent for Step 1—Foundation
Step—Hepatitis B status allocation and linkage to care
was provided through health service level consent. Every
individual enrolled in the health service was included in
this part of the foundation step (Appendix pp. 19-41).

For inclusion into Step 1—Creation of the “Hep B
Hub” the two consent process options were:

1. Service level consent—every individual who is
known to be living with CHB will be part of the
“Hep B Hub” as a part of their usual care. with the
option to opt-out on an individual basis.

2. Individual consent-if the patient wishes to be
included in the “Hep B Hub” but does not attend a
service which has given service level consent, then a
verbal discussion with their health care professional
will occur. Individual written consent will be
completed.

Recruitment into the evaluation of Step 2—Capacity
building of the health workforce was by individual par-
ticipants’ written consent. Entry into Step 3—Supported
transition to PHC required service level consent with
the option to opt-out on an individual basis.

Procedures

The Hep B PAST program model uses a systematic
approach driven by a collaborative, reciprocal, iterative
research process between the Hep B PAST team, First
Nations Reference Group and communities, and those
with lived experience of CHB (Fig. 1).

Step 1: foundation step

Hepatitis B status allocation and linkage to care

Eligible participants are defined as all First Nations
people (0-100 years old) registered with a Hep B PAST
partner health service clinic. We undertook the foun-
dation step to establish participants’ HBV status, with
a clinician systematically reviewing all existing pa-
thology and vaccination data from multiple electronic
health record systems (EHR), as described else-
where.” Each person was allocated a clearly defined
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6teg 1: Foundation step. \

. HBY status allocation and linkage to care

. Care plans and clinical recalls in place

. Creation of “Hep B Hub” clinical facilitation tool
. Continuous quality improvement cycles

. J

(Step 2: Capacity building the health workforce \

. Clinical care teams in place
. Education, support and mentoring for PHC
clinicians, including First Nations health
workforce
\' Central coordination of care )
™\

(Step 3: Supported transition to PHC

Delivering care in the PHC clinic in community
Supported by specialist outreach service
Education in a person’s first language

(& J

Fig. 1: Hep B PAST research methodology model.

HBV status, using consistent terminology: fully
vaccinated, immune by exposure, infected, non-
immune or unknown. The HBV status was added to
the front screen of the EHRs, thus clearly visible to
PHC clinicians. All people were linked to appropriate
care, and clinicians were alerted to the follow-up ac-
tions required. Referral processes, and algorithms
were defined in local guidelines and communicated
regularly with clinicians (Appendix pp. 36 and 37). All
people living with CHB were added to the “Hep B
Hub”. This step took two years and was completed by
trained study nurses."”

Creation of “Hep B Hub”

Embedded within an existing EHR system, we created
and implemented an electronic register and care facili-
tation tool for people living with CHB-the “Hep B
Hub”-to streamline clinical care through recalls, re-
minders and pre-populated care plans' that included
required investigations. Inclusion criteria for the “Hep
B Hub” was all people living with CHB in the NT.
Cascade of care analysis focused on First Nations people
living with CHB in Hep B PAST partner clinics.

Continuous quality improvement (CQI) cycles

CQI cycles occurred every six months and included
extraction and interpretation of HBV test and vaccina-
tion data from the “Hep B Hub”, to establish an HBV
status and link people to care. Coordinators provided
tailored reports for clinics, communicated with stake-
holders, building trust and ownership and undertook in-
person visits and teleconferences. Reports measured
cascade of care outcomes and identified: priority people
overdue for CHB care; people whose HBV status
remained unknown (requiring testing); and non-
immune people (requiring vaccination).

Step 2: clinical care teams and capacity building of
the health workforce

Remote PHC clinics are staffed by a mix of First Nations
health workforce and resident nurses, supported by
visits and telehealth from doctors. In the hub and spoke
model, the “Hep B Hub” clinical facilitation tool is the
hub with clusters of communities as the spokes, allo-
cated to clinical care teams consisting of a trained and
supported: i) First Nations health worker, ii) General
Practitioner (GP) or Nurse Practitioner (NP) who can
prescribe antiviral treatment; and iii) access to ultra-
sound and transient elastography to measure liver
stiffness (FibroScan®). Accredited GP and NP training
is provided twice a year through the program. As there
was no pre-existing CHB-specific education for the First
Nations health workforce, we co-designed a “Managing
hepatitis B” course. We describe this course
elsewhere.'"*

Step 3: supported transition to primary healthcare
Delivery of CHB care in PHC clinical care teams was
implemented through systematic care planning, PHC
workforce education,”* CHB identified positions
embedded in PHC, availability of ultrasound and
FibroScan®, support by the specialist outreach teams”
and culturally appropriate in-language consumer re-
sources.” We have previously reported that having an
educational tool in a person’s first language is crucial to
developing treatment partnerships for First Nations
peoples living with CHB.”? The “Hep B Story” app is
available in nine Aboriginal languages, covering 70% of
NT First Nations peoples in their first languages.

Outcomes

We evaluated the effect of the Hep B PAST model of
care on the cascade of care components critical to
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achieving HBV elimination. The key indicators are the
number of people 1) with a known and documented
HBV status, 2) diagnosed, 3) engaged in care, and 4)
receiving antiviral treatment. Success is if the outcome
improved over time (1-4) and elimination targets for
each indicator were met (2-4). Analysis was at the health
service level at three pre-specified time points: pre-Hep
B PAST (2018), after the completion of the foundation
step (2020) and at completion of the Hep B PAST pro-
gram (2023). Differences in individuals included at each
time point are due to population movement, births, and
deaths. Whilst the main Hep B PAST study commenced
in 2018, pilot studies commenced in some communities
before this.” Clinics that had not received pilot in-
terventions before 2018 were analysed as a subset (Pre-
Hep B PAST) to estimate the true baseline status of
HBV care. Those people in the pre-Hep B PAST subset
are included in the denominator of the foundation step.

For calculating the proportion of people diagnosed in
the cascade of care, the number of people living with
chronic hepatitis B in the group with unknown seros-
tatus (i.e. not yet diagnosed) was assumed to be equiv-
alent to the CHB prevalence in the population with
known serostatus. To estimate the number of people
infected, the total number of people living with CHB at
completion of Hep B PAST was calculated as the sum of
people diagnosed plus the estimated number with un-
diagnosed infection. The percentage prevalence of HBV
infection (diagnosed and undiagnosed) at the
commencement of Hep B PAST (2018) was assumed to
be the same as that estimated at the completion of Hep
B PAST (2023). This process assumes all HBV in-
fections found during Hep B PAST were among people
with previously unknown serostatus and that the true
prevalence of HBV infection in our study cohort did not
change substantially over time.

The definition of “engaged in care” is based on the
number of people living with CHB who had HBV viral
load monitoring within the past 15 months. The defi-
nition of “receiving antiviral treatment” is the number
of people living with CHB prescribed antiviral medica-
tion. Current guidelines set eligibility criteria for treat-
ment and are based on an assessment of the phase of
the disease and whether liver damage is occurring.
Current targets aim for 20% of people living with CHB
to receive antiviral treatment.®

Statistical analysis and data validation

All data were extracted from the “Hep B Hub” and
participating partner clinics EHR systems, compiled in
Microsoft 365 Apps for enterprise, Access, and analysed
in STATA v16 (StataCorp, College Station, Texas, USA).
The data management team performed detailed quality
checks on all extracted data, including triangulation
using multiple EHR systems. Binomial confidence in-
tervals were calculated for proportions. Differences in
proportions between different stages of Hep B PAST

www.thelancet.com Vol 48 July, 2024

were assessed by chi-square test. Statistical significance
was defined as a p < 0.0001.

Role of the funding source

The study’s funders had no role in the study design,
data collection, analysis, interpretation, or writing of the
report.

Results

Participants A total of 40,555 First Nations people were
part of the Hep B PAST program. At completion (2023),
31,588 people remained residents in participating health
services (Fig. 2), representing 51.6% of the First Nations
population in the NT.'

The demographics of the study population remained
broadly consistent throughout the study period (Table 1)
and were representative of NT’s First Nations popula-
tion."* The population of participating communities
ranged from 20 to 2671 people (Fig. 3).

HBV status allocation

The foundation step of determining and allocating HBV
status and subsequent CQI cycles found statistically
significant improvements in all HBV status allocations
and at all timepoints (p < 0.0001) (Fig. 4, Appendix pp.
3-9). Pre-Hep B PAST, 1192/10,853, 11.0% of people
had a known and documented HBV status, meaning
(9661/10,853), 89.0% [95% CI 88.4-89.6] had an un-
known and undocumented status. On completion of the
foundation step, this increased to (26,075/32,915),
79.2% of people who had enough existing clinical data to
determine an HBV status, meaning that (6840/32,915),
20.8% had an unknown status. At completion of Hep B
PAST (28,675/31,588), 90.8% of the study population
had a known and documented HBV status, with (2913/
31,588), 9.2% [95% CI 9.2-9.5] remaining unknown. At
the foundation step, the non-immune, susceptible to
HBYV status was 4.6% [95% CI 4.4—4.8). All people non-
immune at the foundation step and at each CQI cycle
had a vaccination care plan added to their EHR. As a
result, the proportion who remained susceptible to HBV
at completion of Hep B PAST declined to 3.2% [95% CI
3.2-3.4]. Improvements were also reflected in the
vaccination status code.

There were 23,948 people who were included in both
the foundation step and the completion of Hep B PAST
(Fig. 2). Of which 19,539 (81.6%) people’s HBV status
remained the same 2995 (12.5%) went from unknown
to a known status, and 626 (2.6%) changed from non-
immune to vaccinated between the two time points.

CHB cascade of care

As part of the foundation step and ongoing CQI, all
people living with CHB were added to the “Hep B Hub”
to facilitate care. We found statistically significant im-
provements in all domains of the cascade of care
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Pre-Hep B PAST (2018) Foundation Step (2018-20) Hep B PAST program At completion of Hep B PAST (2023)
implementation continues (2020-23)
10,853 people 32,915 people 31,588 people
43 health service clinics 66 health service clinics 66 health service clinics
23,948 people ‘
‘ ! Remained in Hep B PAST health __________ > »
HBV data was extracted Manually reviewed HBV tests services between the foundation HBYV data was extracted from “Hep B
from each person’s EHR. ===%| and vaccination data from 3 step and completion. HUb and hfallh service FHR. HBV
databases to determine and status assessed, of which:
Documented HBV status document HBV status, of which: ;
was assessed, of which: 7,640 people 1,015 susceptible
1,526 susceptible 21,466 vaccinated
225 susceptible 18,891 vaccinated Newto Hep BPAST health |~ . 5,373 immune by exposure
521 vaccinated 4,857 immune by exposure services between foundation 821 infected
256 immune by exposure 801 infected step and completion due to 2,913 unknown
190 infected 6,840 unknown e 4874 moved.
9,661 unknown . 2’766 births HBV status was documented, and all
(see figure 4) HBYV status was documented, 31,588 people linked to care (figure 4)
and all 32,915 people linked to | =======] > 8,967 people
care (figure 4 H
care (figure 4) Left Hep B PAST health v
services between foundation
step and completion due to. | ________________ > 40,555 people
o Moved# Data reviewed and organised.
e Deaths HBYV status was determined and
documented. All people are linked to
care.
185 people
801 people were living with CHB. Identified as HBV 5 il 821 people are living with CHB.
190 people were living with CHB |-os] 0 bien B Hube, [ infected at the foundation L --- ) .
were added to “Hep ub”. step were not identified v All were added to “Hep B Hub”.
. b - in the infected status at between the -
Care plans added to clinic EHR. e [ p e foundation step and Care plans added to clinic EHR.
Clinicians informed. o Tl completion of Hep Clinicians informed.
B PAST
(figure 5) : 22 fﬂlzi:ﬂ HBsAg® (figure 5)
# Recalls remain on the EHR of service if the person returns to community. o FBEETP !
v
~At completion people who cleared HBsAg changed HBV status to “immune by exposure.”
1,006 people living with CHB
*All people living with CHB in the NT remain on the “Hep B Hub” so will continue to receive care but if they leave a Hep throughout Hep B PAST
B PAST partner clinic their data is not analysed. Prison Health Services continue to provide care and treatment.

Fig. 2: Flowchart detailing the movement of participants through Hep B PAST health services throughout the program (2018-23)
Descriptive data.

Pre-Hep B PAST, 2018 Foundation step, 2020 Completion, 2023
N = 10,853 (%)° N = 32,915 (%)* N = 31,588 (%)°
Sex
Male 5113 (47.1) 16,206 (49.2) 15,428 (48.8)
Female 5626 (51.8) 16,535 (50.2) 16,042 (50.8)
Unknown 114 (1.1) 174 (0.5) 118 (0.4)
Age (years)
<10 2092 (19.3) 5947 (18.1) 5506 (17.4)
10-19 2033 (18.7) 6565 (20.0) 6235 (19.7)
20-29 1642 (15.1) 5497 (16.7) 5948 (18.8)
30-39 1391 (12.8) 4609 (14.0) 5059 (16.0)
40-49 1067 (9.8) 3695 (11.2) 3878 (12.3)
50-59 733 (6.8) 2563 (7.8) 2930 (9.3)
60-69 337 (3.1) 1413 (4.3) 1422 (4.5)
70-79 126 (1.2) 562 (1.7) 446 (1.4)
80-89 34 (0.3) 197 (0.6) 112 (0.4)
90+ 2 (0.0) 89 (0.3) 19 (0.1)
Unknown 1396 (12.9) 1778 (5.4) 33 (0.1)
Median (IQR) 23.5 (11.2, 39.5) 255 (12.7, 41.9) 26.6 (13.8, 42.1)
Residence”
Remote (0.0) 2504 (7.6) 1075 (3.4)
Very remote 10,853 (100.0) 30,411 (92.4) 30,513 (96.6)
“All values n (%N) unless otherwise stated. bAccording to the Australian classification system, Modified Monash Model.
Table 1: Demographics of the study population Pre-Hep B PAST (2018), foundation step (2020) and Completion of Hep B PAST (2023).
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NT Regions Participating

s Population
TopEnd

[ sigRivers ,

[ EastAmhem o
Barkly -

I central Australia 501-1000

1001-2700

According to the Australian classification system, Modified Monash
Model, 92-4% of communities are classified as very remote, with the
other 7-5% classified as remote.

BARKLY

Fig. 3: Map of Australia and NT, indicating health services participating in Hep B PAST.

(p < 0.0001). At completion of Hep B PAST, the
estimated cascade of care was (821/822), 99.9% [95% CI
99.3-99.9] diagnosed, (709/822), 86.3% [95% CI
83.7-88.5] engaged in care and (198/822), 24.1% [95%
CI 21.2-27.2] on antiviral treatment (Fig. 5).

CHB prevalence

In the Pre-Hep B PAST cohort (N = 10,853), there were
190 people diagnosed with CHB. The foundation step
(N = 32,915) identified 801 people living with CHB; a
care plan was initiated, and each person was included in

100
90
80

70

g
=
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=
S 40
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2 4032
= ————}

0 ~
Non-immune

Fully vaccinated

Error bars represent 95% CI

Immune by exposure

HBY status

the “Hep B Hub”, thus entering them into a cascade of
care. There were 185 people who were HBV positive at
foundation step who were no longer counted in the
HBV infected status at completion of Hep B PAST
(2023), of which 76 people had died, 30 people had
cleared their hepatitis B surface antigen (no longer
infected), and 78 people had moved to a non-
participating health service (Fig. 2, Appendix p. 14).
Between the foundation step and completion of the
study, 205 additional people were diagnosed with CHB,
accounting for 24.9% of the total people living with

“ Pre-Hep B PAST, 2018 (N=10,853)
= Foundation step, 2020 (N=32,915)

= At completion, 2023 (N=31,588) 89.0

Infected

Fig. 4: Documented HBV status of the study population, comparing time points 1. Pre-Hep B PAST (2018), 2. Foundation step (2020),

and 3. Completion of Hep B PAST (2023).
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Fig. 5: Cascade of care of the study population comparing time points 1. Pre-Hep B PAST (2018), 2. Foundation step (2020), and 3.

Completion of Hep B PAST (2023).

CHB at completion. At the completion of Hep B PAST
(N = 31,588), 821 people were living with CHB, giving
an overall prevalence of 2.6% [95% CI 2.4-2.8] in
participating health services.

The CHB prevalence among people born before
1990, when universal vaccination was introduced, was
6.1% [95% CI 5.6-6.5], decreasing to 0.4% [95% CI
0.3-0.5] in the post-vaccination cohort (Appendix p. 12).
The overall prevalence in males was 3.7% and in fe-
males 2.2% (Appendix p. 11). Further analyses of
subgroups can be found in the Appendix.

Discussion

We demonstrated marked improvements in the CHB
cascade of care, achieved through partnerships and a
co-designed and implemented model of care. Hep B
PAST partner services are exceeding national HBV
elimination targets. Success factors include: systematic
data organisation,” regular CQI cycles, a hub and
spoke model of care, a trained First Nations and PHC
health workforce,”* dedicated staffing, outreach
access to diagnostic technology and in-language con-
sumer health resources.”” The Hep B PAST program
consists of a diverse, multidisciplinary team that in-
cludes researchers, epidemiologists, public health
experts, lab scientists, clinical doctors, nurses,
Aboriginal health workers, and people living with
CHB. This collaborative approach, coupled with a cul-
ture of true partnerships and flattened hierarchies, has
been key to its success. Australia also benefits from
universal access to publicly funded healthcare. Imple-
menting this model could enable other regions and
countries to improve CHB care in PHC settings,

enhance the cascade of care and work towards elimi-
nating HBV as a public health threat.

Over time, Australia has seen improvements in the
CHB cascade of care. In 2021, an estimated 73% of
people living with CHB were aware of their diagnosis,
26% were engaged in care and 13% receiving antiviral
treatment.” Despite significant progress, Australia is still
well below elimination targets. Hep B PAST cascade of
care metrics are now 99.9% diagnosed, 86.3% in care
and 24.1% on treatment. The NT is predicted to be the
only jurisdiction in Australia where CHB-related mor-
tality is continuing to decline.’

Models of care

The GHSS aims to guide strategically focused re-
sponses to the elimination of HIV, HCV, and HBV by
2030.° The HIV response has benefited from decades
of global action, supported by strong community
engagement, a public health approach, financial in-
vestment and resourcing, and expansion of services
with a focus on addressing inequities.” Similarly,
integration within PHC, with safe and well-tolerated
treatments, has improved the HCV cascade of care**
and reduced HCV prevalence.”” Despite the GHSS
vision for simplified, decentralised CHB care,” many
people living with CHB globally still rely on care in
hospitals.’

Although less is described about CHB models of
care, a recent systematic review assessed the effective-
ness of interventions targeting social determinants of
health in the context of HBV.” Interventions targeting
race, culture, language, and socioeconomic status suc-
cessfully enhanced HBV prevention, care, and treat-
ment,” with key themes including knowledge,
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education, diagnosis, screening, clinical engagement,
treatment, upstream prevention, and vaccination found
across the studies.” The health and life expectancy of
First Nations peoples in Australia have been adversely
affected by the social, cultural, and commercial de-
terminants of health.”” In our study context, the social
determinants of health, including remoteness, systemic
racism, colonisation, overcrowded housing, comorbid-
ities, limited healthcare access, and poverty, all heighten
vulnerability to HBV transmission and increase the po-
tential for adverse CHB outcomes. The Hep B PAST
program includes equitable and social determinants-
focused interventions involving the community at all
stages. From the beginning, PAR principles prioritised
community input which shaped the program’s direction.
Concerns about additional blood tests prompted a focus
on data linkage. The community also expressed a desire
for on-country care and more information about CHB,
leading to training for the primary healthcare workforce,
enabling local CHB management and improving access
to care. The one-stop liver shop and the development of
an app directly responded to community requests,
improving access to culturally safe care and information
in preferred languages. The Hep B PAST program pro-
vides new evidence that a comprehensive PHC model
can significantly improve the CHB cascade of care.

Effective data utilisation and linkage to care are
crucial. The foundation step exposed substantial
amounts of existing vaccine and pathology data. We
demonstrated that systematic data organisation and
interpretation by a clinician, using simplified, visible
HBYV codes, and the introduction of the “Hep B Hub”
substantially improved understanding of HBV status
and management among PHC clinicians. The process
facilitated the identification of people living with CHB,
enabled a better understanding of CHB epidemiology
and improved the cascade of care, highlighting linkage
to care as a priority for focused improvement strategies.
Globally, limited accessibility to screening often serves
as the primary factor contributing to a high proportion
of people with unknown HBV status.

Continuous quality improvement (CQI) processes
are essential for ongoing clinical and data management
and program sustainability. CQI is a systematic, cyclical
process using objective measurements and clear in-
dicators to enhance the implementation of best-practice
management in PHC.” Hep B PAST used CQI pro-
cesses to link people to care and provide each clinic with
regular, tailored reports, resulting in testing and vacci-
nation completion. Collaboration between the Hep B
PAST team and the trained Aboriginal health workforce
was instrumental in identifying priority people and
addressing barriers to engagement. This partnership
fostered ownership and sustainability and tailored local
solutions.

Globally, a decrease in CHB prevalence since 2016 is
likely due to increasing universal infant vaccination
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coverage, mortality and better-quality prevalence data
collection.” All of these factors were observed in our
study, with a prevalence of 0.4% in the post-vaccination
cohort, improved data organisation providing greater
visibility into CHB prevalence, and sadly, we also noted
a reduction in CHB prevalence due to mortality.

Hub and spoke support model and trained health
workforce

A CHB register can result in improved treatment up-
take.”> We found the “Hep B Hub” clinical facilitation
tool to be a robust system to support guideline-based
CHB care delivery and analysis of antiviral uptake.
However, the other components of the Hep B PAST
program are also required to achieve elimination of
CHB. In the NT, the “One Stop Liver Shop” imple-
mented in one remote community showed improve-
ments in the CHB cascade of care.”’ Hep B PAST used
the hub and spoke model to expand this approach.
Successful transition of CHB care to PHC teams re-
quires a trained and supported health workforce.
Limited adherence to CHB clinical guidelines in PHC
may be due to gaps in health provider knowledge and
high staff turnover.”” We delivered prescriber training
twice a year throughout Hep B PAST. We co-designed
and delivered training for the First Nations health
workforce, which led to increased and sustained CHB-
related knowledge and engagement.”” Ongoing edu-
cation, mentoring and support were provided to all
members of the clinical care teams. Sustained funding
has been committed from the NT government to
continue to deliver these trainings twice-yearly.

Limitations and next steps

Despite our CHB management success in participating
health services, there remain health services in the NT
that are yet to benefit from the Hep B PAST model of
care. We have begun working with many of these ser-
vices and seek to secure funding to expand the program.
An economic evaluation is underway of the Hep B PAST
program to assess the feasibility and scalability to other
contexts and to quantify the cost-benefit analysis of the
model of care versus the status quo approach.

In-line with NT guidelines, people born since the
implementation of universal infant HBV vaccination in
1990 were classified as fully vaccinated if they received
three documented vaccinations as infants, regardless of
serological evidence confirming immunity or the
absence of infection. Ideally, all people should have an
HBV test, especially in high CHB-prevalence settings,
particularly considering sub-genotype C4 has a serotype
mismatch with the HBV vaccine.”” Hep B PAST has
directly influenced policy and guidelines locally and
nationally, including a recommendation for one-off
HBV testing for everyone in the NT. Subsequent
research generated from this study will include analysis
of serological data within this post-vaccine cohort. One
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further limitation was the lack of a control group for
analysis making it possible that other factors outside of
the Hep B PAST program contributed to the observed
improvements.

Conclusion

The Hep B PAST program facilitated testing, treatment,
and the provision of culturally safe care in PHC. It is an
effective model of care that strengthens partnerships,
communication and connections between people living
with CHB, community, health organisations and health-
care professionals. It promotes patient-centred care and a
decentralised service model. Partner services are exceeding
national HBV elimination targets. We encourage broad
translation and implementation of this transferrable
model, including to low-to-middle-income countries, other
complex environments, and other conditions. Using PAR
approaches, we successfully transferred the Hep B PAST
model to NT’s remote community COVID-19 response.
Success requires time, ethical space, and ensuring the
voice of lived experience is included in adaptation.
Achieving HBV elimination requires investment, leader-
ship, political commitment, and strong public policy.
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