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ABSTRACT
Objectives Human T- cell leukaemia virus type 1 
(HTLV- 1), an STI, is reported to be highly prevalent in 
Indigenous communities in Central Australia. HTLV- 1 is 
an incurable, chronic infection which can cause Adult 
T- cell leukaemia/lymphoma (ATL). ATL is associated with 
high morbidity and mortality, with limited treatment 
options. We studied the prevalence of HTLV- 1 and ATL in 
the state of Queensland, Australia.
Methods Serum samples stored at healthcare services 
in Brisbane, Townsville and Cairns and at haemodialysis 
units in Brisbane (2018–2019) were screened for 
HTLV- 1/2 antibodies using the Abbott ARCHITECT 
chemiluminescent microparticle immunoassay (CMIA) 
for antibodies against gp46- I, gp46- II and GD21 (Abbott 
CMIA, ARCHITECT). Reactive samples were confirmed 
through Western blot. Pooled Australian National Cancer 
Registry surveillance data reporting on cases coded for 
ATL (2004–2015) were analysed.
Results Two out of 2000 hospital and health services 
samples were confirmed HTLV- 1- positive (0.1%, 95% CI 
0.02% to 0.4%), both in older women, one Indigenous 
and one non- Indigenous. All 540 haemodialysis samples 
tested negative for HTLV. All samples were HTLV- 2- 
negative. Ten out of 42 (24.8%) reported cases of ATL 
in Australia were from Queensland (crude incidence 
rate 0.025/100 000; 95% CI 0.011 to 0.045); most 
cases were seen in adult men of non- Indigenous origin. 
Nineteen deaths due to ATL were recorded in Australia.
Conclusion We confirm that HTLV- 1 and ATL were 
detected in Queensland in Indigenous and non- 
Indigenous people. These results highlight the need for 
HTLV- 1 prevalence studies in populations at risk of STIs 
to allow the implementation of focused public health 
sexual and mother- to- child transmission prevention 
strategies.

INTRODUCTION
Human T- cell leukaemia virus type 1 (HTLV- 1) is 
an STI similar to HIV- 11–3 and can also be acquired 
through infected blood and mother- to- child trans-
mission.4 5 Because it is an STI, worldwide, women 
mostly carry the burden of HTLV infection, 
acquiring HTLV- 1 through condomless sex and 
transmitting HTLV- 1 unknowingly to their babies.5

Unlike HIV- 1, there is no antiretroviral treatment 
for HTLV- 1, but most people who live with HTLV- 1 
(PLHTLV) do not become seriously ill. About 

5% of PLHTLV develop Adult T- cell leukaemia/
lymphoma (ATL), which is caused by HTLV- 1, and 
the incidence of ATL is a clinical surrogate marker 
of HTLV- 1 prevalence. Survival of aggressive ATL 
is usually less than 1 year even with treatment.6

HTLV- 1- associated myelopathy/tropical spastic 
paraparesis (HAM/TSP) is also caused by HTLV- 1. 
It is a chronic, progressive and painful walking disa-
bility most prevalent in middle- aged women and is 
associated with increased mortality.7

There are four types of HTLV and a systematic 
review of HTLV- 1 and HTLV- 2 prevalence data 
showed that it is a virus of complex global distri-
bution and that it is highly endemic in regions of 
Australia, Iran, Japan, Romania, Gabon, Nigeria, 
Central African Republic, Jamaica, Martinique, 
Peru, Argentina and Brazil.8

In Australia, HTLV- 1 was first described in 
certain Aboriginal communities in 1988 (preva-
lence 15%–18%). Recently 30%–50% of Indige-
nous people living in Central Australia have tested 
positive.9–11 Unlike international reports, HTLV- 1 
was most prevalent in men >50 years of age instead 
of middle- aged women.

We tested the hypothesis that HTLV- 1 and 
ATL are prevalent in Queensland similar to levels 
observed in other low- endemic industrialised coun-
tries and that this STI can be detected in both Indig-
enous and non- Indigenous persons. To this aim we 
conducted HTLV testing of stored serum of adults 
who accessed hospital and health services (HHS) or 
haemodialysis services and analysed national ATL 
cancer registry data retrieved from the Australian 
Institute of Health and Welfare (AIHW).

METHODS
Laboratory study
The population prevalence of HTLV in Queensland 
is unknown and a purposeful large sample size was 
chosen. In 2018/2019, at the Pathology Central, 
2000 de- identified serum HHS samples were strat-
ified: 25% in each age category of 18–24, 25–39, 
40–54 and >55 years, 50% from women, and 
50% from First Nations Peoples. Samples had been 
collected in Brisbane, Townsville and Cairns catch-
ment areas. Additionally, 540 unstratified, de- iden-
tified, stored haemodialysis samples, collected in 
Brisbane, were also included.

All samples were screened for HTLV- 1/2 
antibodies using the Abbott ARCHITECT 
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chemiluminescent microparticle immunoassay (CMIA) for anti-
bodies against gp46- I, gp46- II and GD21 (Abbott CMIA, ARCHI-
TECT). Reactive sera were confirmed and typed by Western blot 
(WB); MP Diagnostics HTLV Blot V.2.4 was performed at the 
National Serology Reference Laboratory and interpreted using 
the HTLV European Research Network guidelines.

ATL study
The National Cancer Registry at the AIHW uses the Interna-
tional Classification of Diseases Version 10 Australian Modifi-
cation (ICD- 10- AM) codes to report the incidence of diseases 
in Australia. The National Cancer Registry surveillance records 
on ATL coded through the ICD- 10- AM codes (2005–2014) 
were retrieved from the Cancer Data and Monitoring Unit at 
the AIHW. Data were analysed by incidence, mortality, age, sex, 
Indigenous or non- Indigenous heritage, and State/Territory of 
residence. Crude incidence rates (CIR) and crude mortality rates 
(CMR) were calculated using the December 2009 Australian 
population data from the Australian Bureau of Statistics.

RESULTS
HTLV-1 prevalence study
The median age of the patients of the 2000 HHS samples was 45 
years (mean 31 years, range 18–78).

Out of six reactive samples two were confirmed to be HTLV- 
1- positive on WB: 2 in 2000 (0.1%, 95% CI 0.02 to 0.4%) 
samples, that is, 1 in 250 (0.4%, 95% CI 0.02% to 2.6%) Indig-
enous women (45–54 years) and 1 in 250 (0.4%, 95% CI 0.02% 
to 2.6%) non- Indigenous women (>55 years) (table 1).

The median, mean and age range of the 540 de- identified 
haemodialysis patient samples were 63 years, 62 years and 
19–94 years, with a distribution of 63% from men and 91% 
from non- Indigenous patients. One sample was reactive but was 
confirmed HTLV negative on WB. Therefore, HTLV was not 
detected in the haemodialysis samples.

ATL prevalence study
From 2005 to 2014, 42 ATL cases were recorded (CIR: 
0.021/100 000 person years, 95% CI 0.015 to 0.029), and 10 
(24%) cases lived in Queensland (CIR: 0.025/100 000 person 
years, 95% CI 0.011 to 0.045). The median age of the patients 
was 67 years (mean: 65 years (3–92)), and 92% of the cases were 
of non- Indigenous origin and 67% (n=28) were men.

Nineteen people (CMR: 0.010/100 000 person years, 95% CI 
0.006 to 0.015) had died of ATL (median age: 78 years, mean: 
75 years (39–92)). More men (12, 63%) than women were 
reported to have died of ATL. Fourteen (88%) people were non- 
Indigenous and 63% (n=12) were men.

DISCUSSION
We hypothesised that the prevalence of HTLV- 1 in Queensland 
should be at levels similar to other industrialised countries. In 
common with other STIs, it should be detected in the sexually 
active population.8

HTLV- 1 was prevalent at 0.1% in 2000 samples of patients 
accessing HHS. In particular, HTLV- 1 was detected in both 
Indigenous and non- Indigenous peoples in Queensland. These 
cases we observed were in older women (>45 years), similar to 
other studies.4 12

Patients who attend haemodialysis units are routinely tested 
for HIV, syphilis and hepatitis, but not for HTLV- 1, although it 
is a bloodborne virus. HTLV- 1 was not confirmed in the haemo-
dialysis samples of 540 patients in Brisbane.

We also confirm that the HTLV- 1- associated haematological 
cancer, ATL, is present in Queensland.13 From 2004 to 2015, 
42 people were diagnosed with ATL in Australia, 10 were in 
Queensland. In the same time frame, 19 people were reported 
to have died of ATL in Australia. The reason for the discrep-
ancy between disease and death is unknown. As these data were 
derived from coding, it may be inaccurate and some of those 
who have died may not have ATL as the direct cause of death.

The majority of ATL cases were found in male and non- 
Indigenous people, which was surprising since internationally 
HTLV- 1 is more commonly detected in older women4 8 12 and 
in Central Australia HTLV- 1 is reported to be more common in 
Indigenous older men.9–11 We do not know the reason for this 
discrepancy, but perhaps men are more at risk of HTLV- 1 trans-
mission in Central Australia.

We acknowledge that our data were derived from a conven-
ience sample, rather than a random sample of people from 
Queensland. As a result, we oversampled the age group 18–24 
years and undersampled the 55+ years group, and deliberately 
oversampled the Indigenous population, therefore, the preva-
lence of HTLV- 1 in Indigenous people may be even lower. Due 
to the low number of positive tests, we did not weight the data. 
The true prevalence of HTLV- 1 may be higher than our esti-
mates, since HTLV- 1 is not notifiable and asymptomatic HTLV- 1 
carriers may not present to HHS. In addition, despite HTLV- 1 
being sexually transmitted, HTLV- 1 is not routinely tested for in 
at- risk population in antenatal or sexual health clinics.

In 2010, about 4.51 million people lived in Queensland. 
Extrapolating from our HTLV- 1 prevalence estimate of only 
0.1%, potentially 4500 people could be living with HTLV- 1 
in Queensland. With a 4%–5% lifetime risk of developing ATL 
if HTLV- 1- positive, an estimated 180 cases of ATL would be 
expected to occur. However, the National Cancer Registry 
recorded only 10 ATL cases over a decade; maybe it is difficult 
to diagnose ATL and cases are missed as reported in Brazil14 

Table 1 Demographic structure of the samples selected for testing and the results

HHS data n Age median (range) Female:male Non- Indigenous:Indigenous HTLV- 1- positive WB Prevalence, % (95% CI)

Total 2000 45 (18–78) 50:50 50:50 2 0.1 (0.01 to 0.36)

Reported by age category Age category

Group A 500 18–25 50:50 50:50 0 –

Group B 500 26–40 50:50 50:50 0 –

Group C 500 41–55 50:50 50:50 1 0.2 (0.01 to 1.11)

Group D 500 >56 50:50 50:50 1 0.2 (0.01 to 1.11)

Created by the authors.
2 out of 2000 HHS samples were confirmed to be HTLV- 1- positive.
CI, Confidence interval; HHS, Hospital and Health Services; HTLV- 1, Human T- cell leukaemia virus type 1; WB, Western blot confirmatory laboratory test.
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and the Netherlands.15 The other specific HTLV- 1 disease is 
HAM/TSP, with a similar 4%–5% lifetime risk. HAM/TSP has 
been observed but not systematically recorded in Australia, 
since there is no Australian modification of the ICD- 10 code for 
HAM/TSP. In summary, it is possible that people suffering from 
ATL and HAM/TSP are not diagnosed without specific training 
and experience.

HTLV- 1 causes disease in Queensland and other states of 
Australia, but due to a lack of obligatory notification HTLV- 1 
remains underdiagnosed. This may have led to the conclusion 
that a public health response to HTLV- 1 is not necessary in 
Australia. However, the World Health Organization is consid-
ering to formally adopt HTLV- 1 as a health topic and recom-
mends testing and counselling of at- risk population to prevent 
further transmission of this STI.16

While HTLV- 1 is highly endemic in Central Australia, we 
demonstrate that it is an ubiquitous virus and not confined to 
the Indigenous population. It is present in Queensland’s general 
population at low prevalence levels, similar to other industrial-
ised countries such as the UK. It is therefore important to ensure 
that all people at risk of an STI and/or presenting with HTLV- 1 
disease- like symptoms are considered for an HTLV- 1 screen.

HTLV- 1 infection and its diseases are not overt. If not tested 
for, cases will not be identified. As a first step, making HTLV- 1 
a notifiable infection, similar to UK and Japan, would improve 
the mapping of HTLV- 1 Australia- wide. In Queensland further 
research is required to identify at- risk groups, to be able to 
implement tailored public health prevention strategies to stop 
the HTLV- 1 transmission between sexual partners and from the 
mothers to children.

Key messages

 ⇒ Human T- cell leukaemia virus type 1 (HTLV- 1) is a sexually 
transmitted virus, which is also transmitted from the mother- 
to- child through body fluid, similar to HIV- 1.

 ⇒ HTLV- 1 causes Adult T- cell leukaemia/lymphoma (ATL), which 
is a blood cancer with high disease burden and mortality.

 ⇒ HTLV- 1 and ATL were detected in Indigenous and non- 
Indigenous persons living in Queensland.

 ⇒ Australia urgently needs a public health strategy to identify 
people at risk and prevent the transmission of HTLV- 1, similar 
to HIV- 1 public health strategies.

Author affiliations
1School of Public Health, Faculty of Medicine, The University of Queensland, Herston, 
Queensland, Australia
2Department of Microbiology, Pathology Queensland, Queensland Health, Brisbane, 
Queensland, Australia
3Pathology Queensland, Townsville University Hospital, Queensland Health, 
Townsville, Queensland, Australia
4Department of Infectious Diseases Unit, Metro North Hospital and Health Service, 
Queensland Health, Brisbane, Queensland, Australia
5Faculty of Medicine, The University of Queensland, Herston, Queensland, Australia
6Department of Nephrology, Princess Alexandra Hospital, Metro South Hospital and 
Health Service, Queensland Health, The University of Queensland Faculty of Medicine, 
Brisbane, Queensland, Australia
7Kidney Health Service, Metro North Hospital and Health Service, Queensland Health, 
Brisbane, Queensland, Australia
8Pathology Queensland, Cairns Hospital, Queensland Health, Cairns, Queensland, 
Australia

Handling editor Ming Jie Lee

Acknowledgements We would like to thank Dr Joseph Debattista for making 
significant contributions towards building our collaboration with the National 

Cancer Registry at the AIHW and for reviewing the manuscript. We also thank Dr 
Diane Rowling for supporting the optimisation of study design and for reviewing the 
manuscript.

Contributors FM, GN, CH: design, applying for funding and ethics, analysis of 
data, writing of the manuscript. GN, CH: design, writing of the manuscript. CFG: 
design of the ATL study, writing of the manuscript. RG, AJ, FF: laboratory studies, 
review of the manuscript. MP: statistical analysis, writing of the manuscript. AMR: 
review of the manuscript. DM, MW: haemodialysis studies, review of the manuscript. 
EB, RN: laboratory studies, review of the manuscript.

Funding This work was supported by the Department of Health, Queensland.

Competing interests None declared.

Patient consent for publication Not required.

Ethics approval This study involves human participants. Ethics approval for 
serological studies was received from the Royal Brisbane Women’s Hospital Research 
Ethics Committee (HREC/2018/QRBW/44416) and from each of the eight Australian 
member states of the AIHWF to use ATL cancer registry data. This was an anonymous 
retrospective study of stored samples which were de- identified before testing.

Provenance and peer review Not commissioned; externally peer reviewed.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Fabiola Martin http://orcid.org/0000-0003-4487-8803

REFERENCES
 1 Murphy EL, Figueroa JP, Gibbs WN, et al. Sexual transmission of human T- lymphotropic 

virus type I (HTLV- I). Ann Intern Med 1989;111:555–60.
 2 Stuver SO, Tachibana N, Okayama A, et al. Heterosexual transmission of human T cell 

leukemia/lymphoma virus type I among married couples in southwestern Japan: an 
initial report from the Miyazaki cohort study. J Infect Dis 1993;167:57–65.

 3 Nunes D, Boa- Sorte N, Grassi MFR, et al. HTLV- 1 is predominantly sexually transmitted 
in Salvador, the city with the highest HTLV- 1 prevalence in Brazil. PLoS One 
2017;12:e0171303.

 4 Gessain A, Cassar O. Epidemiological aspects and world distribution of HTLV- 1 
infection. Front Microbiol 2012;3:388.

 5 Percher F, Jeannin P, Martin- Latil S, et al. Mother- to- Child transmission of HTLV- 1 
epidemiological aspects, mechanisms and determinants of mother- to- child 
transmission. Viruses 2016;8. doi:10.3390/v8020040. [Epub ahead of print: 03 Feb 
2016].

 6 Bazarbachi A, Plumelle Y, Carlos Ramos J, et al. Meta- analysis on the use of 
zidovudine and interferon- alfa in adult T- cell leukemia/lymphoma showing improved 
survival in the leukemic subtypes. J Clin Oncol 2010;28:4177–83.

 7 Osame M, Usuku K, Izumo S, et al. HTLV- I associated myelopathy, a new clinical 
entity. Lancet 1986;1:1031–2.

 8 European Centre for Disease Prevention and Control. Geographical distribution of 
areas with a high prevalence of HTLV- 1 infection. Stockholm, 2015.

 9 Einsiedel LJ, Pham H, Woodman RJ, et al. The prevalence and clinical associations of 
HTLV- 1 infection in a remote Indigenous community. Med J Aust 2016;205:305–9.

 10 Einsiedel L, Woodman RJ, Flynn M, et al. Human T- lymphotropic virus type 1 infection 
in an Indigenous Australian population: epidemiological insights from a hospital- 
based cohort study. BMC Public Health 2016;16:787.

 11 Einsiedel L, Pham H, Talukder MR, et al. Very high prevalence of infection with 
the human T cell leukaemia virus type 1C in remote Australian Aboriginal 
communities: results of a large cross- sectional community survey. PLoS Negl Trop Dis 
2021;15:e0009915.

 12 Martin F, Fedina A, Youshya S, et al. A 15- year prospective longitudinal study of 
disease progression in patients with HTLV- 1 associated myelopathy in the UK. J 
Neurol Neurosurg Psychiatry 2010;81:1336–40.

 13 Smith S, Russell D, Horne P, et al. HTLV- 1 is rare in far North Queensland despite a 
significant burden of classically associated diseases. Pathology 2019;51:91–4.

 14 Rosadas C, Puccioni- Sohler M, Oliveira ACP, et al. Adult T- cell leukaemia/lymphoma in 
Brazil: a rare disease or rarely diagnosed? Br J Haematol 2020;188:e46–9.

 15 van Tienen C, Visser O, Lugtenburg P, et al. Overrepresentation of patients from 
HTLV- 1 endemic countries among T cell non- Hodgkin lymphomas in the Netherlands: 
an indication of under- diagnosis of adult T cell leukaemia/lymphoma. Br J Haematol 
2019;184:688–9.

 16 TheWorld Health Organisation. Human T- lymphotropic virus type 1 2021 [Newsletter]. 
Available: https://www.who.int/news-room/fact-sheets/detail/human-t-lymphotropic- 
virus-type-1

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://sti.bm

j.com
/

S
ex T

ransm
 Infect: first published as 10.1136/sextrans-2021-055241 on 6 M

ay 2022. D
ow

nloaded from
 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-4487-8803
http://dx.doi.org/10.7326/0003-4819-111-7-555
http://dx.doi.org/10.1093/infdis/167.1.57
http://dx.doi.org/10.1371/journal.pone.0171303
http://dx.doi.org/10.3389/fmicb.2012.00388
http://dx.doi.org/10.3390/v8020040
http://dx.doi.org/10.1200/JCO.2010.28.0669
http://dx.doi.org/10.1016/S0140-6736(86)91298-5
http://dx.doi.org/10.5694/mja16.00285
http://dx.doi.org/10.1186/s12889-016-3366-5
http://dx.doi.org/10.1371/journal.pntd.0009915
http://dx.doi.org/10.1136/jnnp.2009.191239
http://dx.doi.org/10.1136/jnnp.2009.191239
http://dx.doi.org/10.1016/j.pathol.2018.10.010
http://dx.doi.org/10.1111/bjh.16318
http://dx.doi.org/10.1111/bjh.15160
https://www.who.int/news-room/fact-sheets/detail/human-t-lymphotropic-virus-type-1
https://www.who.int/news-room/fact-sheets/detail/human-t-lymphotropic-virus-type-1
http://sti.bmj.com/

	Human T-cell leukaemia virus type 1 and Adult T-cell leukaemia/lymphoma in Queensland, Australia: a retrospective cross-sectional study
	Abstract
	Introduction
	Methods
	Laboratory study
	ATL study

	Results
	HTLV-1 prevalence study
	ATL prevalence study

	Discussion
	References


