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Original article

Mother-to-child transmission of hepatitis B 
in Far North Queensland, 2013–2023
Josh Hanson, Sharna Radlof, Jenna Coffman, Kathy Lort-Phillips, Simon Smith, 
Allison Hempenstall, Annie Preston-Thomas

Abstract
Background
With optimal antenatal and perinatal care and immunisation, the risk of perinatal transmission of 
hepatitis B virus (HBV) approaches zero. However, it can be logistically challenging to deliver this care 
to culturally and linguistically diverse populations and to those individuals who are living in remote 
Australian communities. This study examined the management of pregnant women with chronic 
hepatitis B (CHB) and their children in Far North Queensland (FNQ). It was hoped that this would 
identify the successes and limitations of the current FNQ HBV programme which was established in 
June 2017.

Methods
We used the Queensland notifiable diseases register to identify every female of childbearing age 
(13–45 years) living in FNQ with CHB during the study period 1 January 2013 – 31 December 2023. 
We identified the children born to these women during the study period and assessed whether their care 
was concordant with current Australian HBV management guidelines.

Results
We identified 261 women of childbearing age who had 148 live births during the study period: 93/148 
children (63%) were born to First Nations Australian mothers; 58/148 (39%) were born to mothers 
who were born overseas; and 46/148 (31%) were born to mothers who lived in remote locations. 
After establishment of the FNQ HBV programme, 71/77 pregnancies (92%) had optimal antenatal 
HBV care; 71/77 (92%) had optimal perinatal HBV care; and 72/77 infants (94%) had complete HBV 
vaccination. There have been no children confirmed to be hepatitis B surface antigen (HBsAg) positive 
since the establishment of the FNQ HBV programme. However, only 70/148 children (47%) have had 
HBsAg testing.

Conclusions
Antenatal and perinatal care and infant vaccination is currently concordant with national HBV 
guidelines in > 90% of pregnancies in the FNQ region. There has been no confirmed mother-to-child 
HBV transmission since establishment of a local HBV programme, although improved child testing is 
necessary to substantiate this finding.

Keywords: hepatitis B virus; chronic hepatitis B; mother-to-child transmission; public health; preventative 
medicine; vaccination; tropical Australia; Aboriginal and Torres Strait Islander peoples; primary healthcare
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Background
The prevalence of chronic hepatitis B (CHB) in 
Far North Queensland (FNQ) in tropical Australia 
is one of the highest in the country.1 Some of the 
remote communities across the region’s 380,000 
km2 expanse have a community prevalence of CHB 
exceeding 6%.2 Most individuals living with CHB 
in FNQ identify as Aboriginal and Torres Strait 
Islander Australians (hereafter respectfully referred 
to collectively as First Nations Australians), although 
a growing proportion have migrated to the region 
from Papua New Guinea and Southeast Asia where 
there is a significant CHB burden.3 Delivering opti-
mal CHB care to a geographically dispersed and cul-
turally and linguistically diverse patient population 
is challenging, particularly when comorbidities com-
pete for finite health resources.4,5

The FNQ hepatitis B programme was established in 
June 2017 to improve the coordination and delivery 
of CHB care across the FNQ region. HBV infection 
is notifiable in Queensland and the FNQ hepatitis B 
programme has developed a database that uses data 
from the Queensland notifiable diseases register to 
identify every individual living with CHB in the 
FNQ region. The programme has a dedicated HBV 
nurse who travels to remote communities to per-
form transient elastography and who records pathol-
ogy, radiology and other clinical data to assist with 
the delivery of optimal longitudinal care of people 
living with CHB in FNQ. The programme’s nurse 
also plays a critical role in the further education of 
individuals with CHB and their families. The pro-
gramme aims to educate primary healthcare work-
ers caring for individuals living with CHB, facili-
tating the decentralisation of CHB care, a focus of 
Australia’s National Hepatitis B Strategy.4,6 The 
programme assists with the dissemination of educa-
tional resources from organisations such as Hepatitis 
Queensland and the Australasian Society for HIV, 
Viral Hepatitis and Sexual Health Medicine (ASHM) 
and plays an integral role in the delivery of dedicated 
educational workshops for local healthcare workers. 
These workshops aim to increase the knowledge of 
healthcare workers about CHB infection and have an 
emphasis on increasing their confidence in prescrib-
ing antiviral therapy. The workshops also aim to 
strengthen relationships between local primary care 
clinicians and specialist services, ensuring that pri-
mary care clinicians have ongoing specialist support. 

The FNQ HBV programme’s database can also iden-
tify women of childbearing age, which is important: 
viral transmission at, or shortly after, birth is the 
most important cause of CHB globally.7 Prevention 
of mother-to-child transmission is highly cost-
effective, obviates the requirement for many decades 
of CHB care, and is a cornerstone of global strate-
gies to eliminate HBV.8,9 Vaccination of newborn 
First Nations Australian infants commenced in 
Queensland in late 1985, at a time when > 20% of 
children in many remote First Nations Australian 
communities in FNQ were hepatitis B surface anti-
gen (HBsAg) positive.10 This programme has had a 
major impact on the incidence of new HBV infec-
tions in the FNQ region (Figure 1).2 Appropriate pre-
scription of antiviral therapy in the third trimester of 
pregnancy and administration of hepatitis B immu-
noglobulin (HBIG) can further reduce the risk of 
perinatal transmission.8,11 However, with suboptimal 
antenatal and perinatal care and incomplete vacci-
nation in some FNQ communities, ongoing mother-
to-child transmission of HBV has been documented 
in the region, adding to the already significant local 
CHB burden, increasing affected individuals’ risk of 
liver cancer and cirrhosis.12,13 

The FNQ hepatitis B programme has now been 
established for more than five years and has had 
an important impact on CHB care uptake in the 
region.2,5 Far North Queensland is now only one of 
two statistical area level 3 (SA3) regions in Australia 
with uptake of CHB care above the national target of 
50%.1,6 It was hoped that the additional resourcing 
dedicated to the management of people living with 
CHB in the region and the education provided to 
healthcare workers has also had an impact on local 
mother-child transmission of HBV. This study was 
performed to examine if the recent management of 
pregnant women with CHB and their children in 
FNQ was concordant with national guidelines for 
optimal care. It was hoped that this would identify 
the successes and limitations of the FNQ HBV pro-
gramme and inform future public health strategies 
in the region.
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Figure 1: Date of birth of individuals living with chronic hepatitis B in the Far North Queensland region 
in December 2023, stratified by First Nations Australian statusa
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a	 Arrows show public health interventions. Orange arrow: commencement of vaccination of newborn First Nations Australian 
infants, in late 1985. Navy arrow: establishment of the FNQ hepatitis B programme, in June 2017.

Methods
We used the FNQ HBV database to identify every 
female of childbearing age (aged 13–45 years) during 
1 January 2013 – 31 December 2023 living in FNQ 
with CHB. We identified the children born to these 
women during the study period and ascertained 
whether their care was concordant with the current 
Australian consensus guidelines for the management 
of hepatitis B.14 These guidelines were used to define 
whether the mothers had received optimal antena-
tal HBV care and whether the children had received 
optimal perinatal care, had received all their recom-
mended HBV vaccines and had their HBV serology 
checked within 12 months of their birth and before 
30 June 2024 (Table 1).

We collected basic demographic data, including the 
mother’s age, her country of birth, and whether she 
identified as a First Nations Australian. Individuals 
living in the Torres and Cape Health and Hospital 
Service were said to have a remote residence. We col-
lected clinical and laboratory data from individu-
als’ medical records and their public and private 
laboratory records. Vaccination data were collected 
from the Australian Immunisation Register (AIR). 

Socioeconomic disadvantage was determined using 
the Socio-Economic Indexes for Areas (SEIFA) Index 
of Relative Socio-economic Disadvantage, with dis-
advantaged individuals defined as those living in a 
suburb or locality with the a SEIFA score in the low-
est decile in Australia.15

Data were de-identified, entered into an electronic 
database and analysed using statistical software 
(Stata version 18.0). Groups were compared using the 
chi-square or Fisher’s exact test, as appropriate. The 
study was approved by the FNQ Human Research 
Ethics Committee (HREC/16/QCH/109); as the data 
were retrospective and de-identified, the committee 
waived the requirement for informed consent.
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Table 1: Definitions used in this reporta

Terminology Definitionb

Engaged in care Receiving antiviral therapy or tested for HBV DNA in the prior 12 months

Optimal antenatal care Maternal viral load tested prior to third trimester; antiviral therapy initiated if indicatedc

Optimal perinatal care Child received HBIG active and passive immunisation within 4 hours of birth

Full vaccination Child received perinatal vaccine and standard vaccination at 2, 4 and 6 months 

Optimal treatment Optimal antenatal and perinatal care and complete vaccination

Guideline concordant care Optimal antenatal and perinatal care, complete vaccination and testing of infant within 
12 months of birth

a	 Definitions are based on the 2022 Australian consensus guidelines for the management of hepatitis B and the 2024 Australasian 
Society for HIV, Viral Hepatitis, and Sexual Health Medicine (ASHM) hepatitis B mapping report.1,14

b	 HBV DNA: hepatitis B virus deoxyribose nucleic acid; HBIG: hepatitis B immunoglobulin.
c	 If HBV viral load > 200 000 IU/mL, antiviral therapy should be commenced from the twenty-eighth week of pregnancy.

Results
We identified 261 female FNQ residents of child-
bearing age living with CHB during the study 
period; 165/261 (63%) identified as a First Nations 
Australian, 94/261 (36%) lived in a remote location 
and 164/261 (63%) lived in a disadvantaged location 
(Table 2). Most were born in Australia (177/261; 68%); 
of the 84 born overseas, 54 (64%) were born in Asia, 
most commonly in the Philippines (15/54; 27%) and 
Laos (8/54; 15%). A further 22 were born in Oceania, 
19 of whom (86%) were born in Papua New Guinea.

Of these 261 women, 84 (32%) had 148 live births dur-
ing the study period. There was negligible difference 
in the proportion of First Nations Australian women 
and non-First Nations Australian women who had 
live births during the study period: 54/165 (33%) 
versus 30/96 (31%); p = 0.81. Of the 148 live births 

during the study period, 46 (31%) were to mothers 
living in a remote location (Figure 2) and 94 (64%) 
were to mothers living in a disadvantaged location.

After establishment of the programme, there were 
improvements in the proportion of women hav-
ing optimal antenatal care, 49/71 (69%) before and 
71/77 (92%) after establishment of the programme, 
p < 0.0001; and in the proportion of pregnancies 
having optimal treatment, 45/71 (63%) before and 
63/77 (82%) after establishment of the programme, p 
= 0.01. After establishment of the programme, 71/77 
(92%) had viral load testing during pregnancy and 
all 21 (100%) who met criteria for therapy received 
tenofovir. After establishment of the FNQ HBV pro-
gramme, 71/77 (92%) live births had optimal peri-
natal HBV care and 72/77 (94%) had complete HBV 
vaccination (Tables 3 and 4; Figures 3 and 4).

Table 2: Characteristics of the cohort

Characteristic

Women of childbearing 
age living with CHB 

in the FNQ region 
n = 261

Women who had 
a live birth during 
the study period 

n = 84

Live births 
during the 

study period 
n = 148

Age of woman or child (years)a 43 (38–47) 40 (25–43) 6 (3–9) 

First Nations Australian 165 (63%) 54 (64%) 93 (63%)

Socioeconomic disadvantageb 164 (63%) 54 (64%) 94 (64%)

Born overseas 84 (32%) 31 (37%) 0

Remote residencec 94 (36%) 28 (33%) 46 (31%)

a	 At the end of the study period; median (interquartile range) presented.
b	 Socioeconomic disadvantage: residence in a suburb or locality with a SEIFA Index of Relative Socio-economic Disadvantage in 

lowest decile in Australia.15

c	 Remote residence: residence in Torres and Cape Hospital and Health Service.
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Figure 2: Locality of residence of the 84 women who had a live birth during the study period

However, rates of serological testing of the children 
were not as high. Excluding the two infants who were 
born < 12 months before the end of the follow up 
period, only 24/146 (16%) infants had their serology 
checked within 12 months of their birth and only 
70/146 (48%) had had HBV serology tested at all. 
Of these 70, there were two infants (3%) who were 
confirmed to be hepatitis B surface antigen (HBsAg) 
positive: both were born to First Nations Australian 
mothers living in non-remote locations before the 
FNQ HBV programme was established (in 2014 and 
early 2017, respectively).

The mother of the first of these two HBsAg-positive 
children was tested during her pregnancy and was 
found to be hepatitis B e antigen (HBeAg) positive; 
tenofovir was prescribed when her viral load was 
found to be > 1.1 × 108 IU/mL. However, she did not 
take the tenofovir and, despite her child receiving 
optimal perinatal care and complete HBV vaccina-
tion, the child was HBsAg positive when tested. The 
second child had received optimal perinatal care and 

complete HBV vaccination, but the mother’s viral 
load was not tested during pregnancy, and she did not 
receive tenofovir. Seven years later she was HBeAg 
positive with a viral load of 3.95 × 108 IU/mL when 
tested; her child was HBsAg positive when tested. 

The proportion of children who had had their HBV 
serology tested and who had a positive HBsAg was 
2/38 (5%) before the establishment of the HBV 
programme and 0/32 (0%) afterwards (p = 0.50) 
(Figure 3). Of the 76 children who have been fol-
lowed for ≥ 12 months and who have not yet had 
their HBV serology checked, 62 (82%) had optimal 
antenatal care, 70 (92%) had optimal perinatal care 
and 70 (92%) had full hepatitis B vaccination. 

At the end of the study period, the median age of 
the women in the cohort was 43 years (interquartile 
range: 38–47 years); only 81 (31%) were aged less 
than 40 years. Of the 261 women in this cohort, 150 
(57%) were engaged in CHB care in the 2023 calen-
dar year.
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Figure 3: Proportion of mothers and children receiving optimal HBV care before, and after, the 
establishment of the FNQ HBV programme on 30 June 2017a
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a	 The proportion of live births in which mother-to-child transmission (MTCT) of HBV was documented – before and after 
establishment of the programme – is also presented.
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Figure 4: Antenatal care of mothers with chronic hepatitis B, perinatal care of their infants and their 
subsequent vaccination during the study period, stratified by characteristics of the mothersa
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a	 Panel A shows care applied to births occurring before the establishment of the FNQ hepatitis B programme in June 2017. 
Panel B shows care applied to births occurring after the FNQ hepatitis B programme’s establishment.
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Discussion
Vaccination against HBV has had a dramatic effect 
on the prevalence of CHB in FNQ, but ongoing 
mother-to-child transmission has been documented, 
necessitating more focussed efforts to ensure the 
elimination of HBV in the region. The study shows 
the successes of the FNQ HBV programme in this 
regard, but also highlights the challenges that 
remain to be addressed. After the establishment of 
the programme there has been a significant increase 
in the proportion of women receiving optimal ante-
natal care, with 92% of women now receiving opti-
mal antenatal care, 92% of children now receiving 
optimal perinatal care and 94% of children now 
receiving full HBV vaccination. This has been possi-
ble despite the mothers having a diversity of cultural 
backgrounds, with many living in some of the most 
remote communities in Australia. In this respect, the 
FNQ HBV programme is currently helping to deliver 
care that aligns with the current National Hepatitis 
B Strategy which aims to ensure that everyone has 
equitable access to safe, affordable, and effective vac-
cines and to optimal prevention measures.6 At the 
end of the study period there was little difference in 
the rates of optimal antenatal care, optimal perina-
tal care and full vaccination in the different priority 
populations. 

The prevalence of CHB among First Nations 
Australians is almost five times that seen in non-
First Nations Australians; this contributes to a 2.5 
times higher rate of hepatocellular carcinoma.1,16 As 
the majority of the people living with CHB in the 
FNQ region identify as First Nations Australians, 
the goals of the FNQ HBV programme therefore 
also align with Australia’s ongoing efforts to address 
the persisting differences in health outcomes that 
exist between First Nations and non-First Nations 
Australians, which, in turn, are largely explained 
by the social determinants of health, and by poorer 
access to health services.17,18 While the social deter-
minants of health continue to have a major impact 
on the incidence of infectious diseases in the FNQ 
region,19–21 successfully mitigating their impact is 
more complicated.22,23 This contrasts, quite starkly, 
with the availability of relatively simple interventions 
that can almost eliminate the risk of perinatal HBV 
transmission and reduce the risk of subsequent liver 
disease, providing support for their prioritisation in 
public health programmes.10,24

There have been no confirmed episodes of mother-
to-child transmission of HBV in FNQ since the 
programme was established in June 2017, although 
this observation needs to be tempered by the fact 
that only 47% of the children born to women liv-
ing with CHB have had their HBV serology tested. 
There are ongoing efforts to address this issue, and 
the HBV programme is currently liaising with pri-
mary care providers and child health nurses in the 
region. Some local clinicians argue that venepunc-
ture of infants can be traumatic, and that knowledge 
of the child serological status is unlikely to change 
their management in the short term. The child will 
have no symptoms—and there is no opportunity to 
initiate antiviral therapy—until the immune system 
attempts to clear the virus, which is likely to be dec-
ades later.7 Even then, therapy is only recommended 
in Australian guidelines if clearance is prolonged for 
> 3–6 months.14 However, conversely, earlier knowl-
edge of the child’s status may provide their families 
with peace of mind and may assist with decisions 
around household vaccination. A knowledge of the 
current prevalence of CHB in different age groups 
will also determine progress towards the World 
Health Organization target of a prevalence of CHB 
of < 0.1% in those < 5 years of age, allowing, if appro-
priate, reprioritisation of public health strategies and 
redeployment of finite health resources.23,25 

Despite the availability of an effective vaccine and 
other measures to reduce mother-to-child transmis-
sion of HBV, this and studies from the Northern 
Territory of Australia confirm ongoing early child-
hood transmission of hepatitis B in First Nations 
communities in both jurisdictions.26 There were 2/70 
(3%) FNQ children with known serological results 
in the 2013–2023 period who were confirmed to be 
HBsAg positive (the last born in 2017). Meanwhile 
a 2022 report from remote Aboriginal communities 
in the Northern Territory identified that 3/33 (9%) 
children born between 1998 and 2013 were HBsAg 
positive.26 Although it is not possible to directly com-
pare the two studies, there are several reasons why 
mother-to-child transmission of HBV may have 
been greater in the Northern Territory study. Less 
than 90% of the children in the Northern Territory 
study had documented perinatal HBIG and full 
vaccination and, while tenofovir is currently pre-
scribed routinely during late pregnancy in moth-
ers in the Northern Territory with high viral loads, 
this was not the case between 1998 and 2013.26  
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Furthermore, every Aboriginal Australian in the 
Northern Territory to have had HBV genotyping 
has been identified as having the unique HBV/C4 
genotype; this genotype is associated with persist-
ing HBeAg and higher viral loads which increase 
the risk of mother-to-child transmission.27–29 There 
are also some data to suggest suboptimal vaccine 
efficacy against the circulating HBV/C4 genotype.30 
However, as in FNQ, the prevalence of CHB among 
First Nations women in the Northern Territory is 
significantly lower in those born after the imple-
mentation of the vaccination program than in those 
born before, highlighting the ongoing impact of vac-
cination in both regions.24 The Northern Territory’s 
innovative ‘Hep B PAST’ model of care, which has 
an emphasis on the delivery of decentralised com-
prehensive CHB care in the primary healthcare set-
ting, would be expected to further reduce the rates of 
mother-to-child transmission in that jurisdiction.31 

The FNQ HBV programme lacks the resources of 
the Hep B PAST model, but this study demonstrates 
that it can have a significant impact on the delivery 
of optimal antenatal care to women with CHB. This 
will have a salutary effect on mother-to-child trans-
mission which would be expected to decline further 
as the cohort of women with CHB ages. The pro-
gramme has also been able to ensure that 57% of the 
women of childbearing age–including priority popu-
lations that have previously struggled to access opti-
mal CHB care–were engaged in care in 2023, a figure 
that is greater than twice the current rate of 25.5% 
in the general Australian population.1 This would be 
expected to have significant long-term health ben-
efits for the women living with CHB in this remote 
part of Australia.

Our study has limitations. Its retrospective nature 
precluded the collection of comprehensive data in 
all cases. Although laboratory and vaccination data 
were available for the entire study period, an elec-
tronic medical record was only established at Cairns 
Hospital in 2015, meaning that data around the 
prescription of tenofovir and HBIG may have been 
incomplete prior to this time, although tenofovir 
prescription did increase across the region during 
the study period.1 While there have been no docu-
mented cases of mother-to-child transmission since 
the FNQ programme was established in June 2017, 
this is at least partly explained by aging of the women 
of childbearing age in the cohort, increasing the like-
lihood of HBeAg seroconversion, reducing the likeli-
hood of mother-to-child transmission independent 
of any contribution from the HBV programme.3,28,29

Conclusions
Antenatal and perinatal care in the FNQ region 
is now concordant with national HBV consensus 
guidelines in > 90% of pregnancies. There has been 
no confirmed mother-to-child transmission since 
the establishment of a local HBV programme in June 
2017, although improved child testing is necessary to 
substantiate this finding. The report provides further 
evidence of the benefits of a decentralised model of 
CHB care in regional Australia; it also provides more 
data to support the provision of dedicated resources 
to assist with the care of people living with, and at 
risk of, CHB. This is essential if Australia is to reach 
its stated objective of eliminating hepatitis B as a 
public health threat by 2030.
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