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The First Human Onco-Retrovirus: HTLV-I 
• Discovery: 1980 NIH USA, 1981 Japan

• Retroviridae, Othoretrovirinae, Deltaretrovirus

• Several associated diseases (hematological ATL, 
neurological TSP/HAM, dermatological ID, 
muscular Myositis,…) 

• Peculiar epidemiology (foci, high endemic areas, 
>5/10 millions of infected persons).

Extracellular Type C Retroviral particles  

produced by a T lymphoid cell line 

established from the culture of the 

PBMCs of a patient with a TSP/HAM.

Gessain et al., 1989.
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•In vivo tropism: mainly CD4+ and  CD8 + lymphocytes

•Cellular receptor complex: HSPGs, GLUT-1 and NRP1

Description 

of ATL 

1973-1977,

Japan

Isolation of 

HTLV-1

1980, 

USA
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ATL cells TSP/HAM 
patients

Infective dermatitis 
patients

Biopsy of a sIBM

Diseases associated with HTLV-1infection 

Gessain et al. Lancet 1985
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Some of the Main Remaining Unanswered Questions 

Concerning HTLV-1 Epidemiology

1) What is the current real geographical distribution of 

HTLV-1 and 

how many individuals are infected worldwide?
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Minimal estimation of 5-10 million HTLV-1 infected carriers based on 

available data for 1.5 billion persons originating from known endemic areas

Current number is probably much higher

Gessain and Cassar: Frontiers in Microbiology, 2012

World 

distribution 

major 

HTLV-1 

endemic
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Prevalence 

can reach 

>>20/30% 

in adults 

> 50 years 

in some 

areas
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>106 >5.105 >105

>5.105 >104 >103

Asia & Australo-Melanesia

For nearly 3 billion persons (China, India,…), no 

reliable epidemiological data, despite the 

presence of several small series or sporadic

reported cases of ATLL and TSP/HAM 

(>1.5 million)
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Africa (>2.5-5.5 millions)

No reliable estimation for the highly populated

areas of North and East Africa, around half of 

the african population.

Need large epidemiological surveys in Africa (Nigeria, South 

Africa) and in Asia (India). 

>106 >5.105 >105

>5.105 >104 >103
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2) Concerning Europe, what is the origin of HTLV-1 in 

Romania and what is its real extend and importance?
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Europe (UK, France, Spain,..)

Individuals originating from high HTLV-1 endemic

areas (Caribbean area, South America

and Africa,..), except Romania.
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In 2012, the EU Commission requested ECDC to construct a map indicating all 

the HTLV-1 high prevalence areas in the world.  EPVO unit was asked to 

respond to a request for offer entitled : “ Systematic Review of 

Scientific Evidence on the Prevalence of HTLV-1 Infection”

By analysing more than 1000 papers and hundreds of abstracts, we 

provided the first complete epidemiological data (maps and 

tables) for the 203 world’s countries. 

Ongoing collaborative 

studies

(EPVO/Necker/Romania) 

combining: 

1) Epidemiology

2) Genotyping of HTLV-1 

strains (complete sequences) 

3) Populations genetics

to try to decipher the origin

of these strains and this

HTLV-1 focus.
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3) What is the situation in 

Australian Natives from Central Australia?

Epidemiology and Genotype
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A) Indigenous Australians have one of the 

highest HTLV-1prevalence in the world

(long-term collaboration with Lloyd Einsiedel from Alice Springs)
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Such high prevalences have been already 

reported in some very high endemic areas

for at least 20 to 40 years…. 

Villagers in  South  Japan
Noir-Marron

(population of African Origin) 

in French Guyana



Epidémiologie et Physiopathologie des Virus Oncogènes

The origin of this puzzling geographical or often ethnic

repartition, associated with a high prevalence is not well

explained but is very probably linked to a founder effect in 

some groups, with a persistence of a high level of viral 

transmission rate

These modes of transmission could be different according to the situation  

Pygmies, Indigenous Australians, South Japan, 

Noir-Marron, Mashhad, Tumaco, Haut-Ogoué,....
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B) HTLV-1c Genetic Variant is endemic

in Indigenous people from

Australo-Melanesia

(PNG, Solomon Islands, Vanuatu, Australia, …).
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At least two different strains quite ancient >10.000 years
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4) What is the Simian Origin (STLV-1) of the Most 

Commonly World-Wide Spread Genotype

(a Cosmopolitan) of HTLV-1?
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2) STLV-1 infection is 

widespread in Old World 

monkey and ape species

(chimpanzee, gorilla, 

mandrill, AGM, macaques, 

Orang-utan). 

1) Some of the infected 

monkeys develop a typical 

ATL with clonal integration 

of STLV-1 provirus in the 

tumor cells.

PTLV = Primate T-lymphotropic viruses
If found in Human = HTLV 

If found in  NHP = STLV 

HTLVs originate from STLVs found in Apes and Monkeys

through interspecies transmission
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Map of the geographical distribution of HTLV-1 subtypes (A–G), and the main 
modes of viral dissemination by movements of infected populations

Gessain and Cassar: Frontiers in Microbiology, 2012



Epidémiologie et Physiopathologie des Virus Oncogènes

4) Several monkeys species are infected by STLV-1

in Asia (macaques ++), however there is no known

human populations infected by such strains? This

contrast with the situation in Central Africa where spill-over is

still ongoing and also does not fit with the fact that other

simian retroviruses, as the SFV, are still being transmitted

from monkeys to humans in several Asian countries.

Quid about interspecies transmission from

STLV-1 monkeys to Human in Asia?
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5) Are the different modes of transmission/acquisition 

of HTLV-1 similar on a quantitative point of view in the 

main high endemic areas?

Such data are crucial for public health actions aimed to 

decrease HTLV-1 infection.



Epidémiologie et Physiopathologie des Virus Oncogènes

HTLV-1 transmission 
MTCT has been often considered as the most important mode of transmission in 

high endemic areas but solid data on such topic remain scarce. A recent paper in 

Japan demonstrated that sexual transmission between young adults is important 

with around 4,000 new infections/year>>MTCT. 

The modes of acquisition of HTLV-1 in Central Africa, 

which is the largest HTLV-1 endemic area in the world 

The relative contribution of each of the different transmission routes for HTLV-

1/STLV-1 (between the different inter-humans modes and inter-humans vs inter-species/NHP-Humans) 

remains unknown

In Central Africa, at least five different modes of acquisition/transmission can occur:

Mother to child Sexual Transfusion Scarification Contact with fluids from NHPs
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The first study was performed in Cameroon focused on the origin and 

interspecies transmission of different retroviruses from NHPs living in the wild

More than 5000 plasmas and buffy-coats of adults (mean age 50 years) were tested in a 

retrospective study in general rural population including Pygmees or Bantus living close to 

NHPs habitats and a  prospective study focused on more than 300 individuals who 

reported direct contacts (bites, wounds,..) with animals, especially NHPs mainly 

during hunting activities.

Calattini et al., EID, 2007
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STLV-4/HTLV-4STLV-3/HTLV-3

STLV-1/HTLV-1

HTLV-1 infection was associated to the severity of the bite 
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Case-control Study

Indicates the Presence of 

Some Biological Differences

In Hunters Infected with SFV 

from Gorilla

Simian Foamy Viruses
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The second  projet is currently developped in Gabon

We will try to quantify each of the different modes of transmission by conducting studies

in specific populations including at least 12 000 persons:

1) General population of rural areas with a specific questionnaire for heterosexual

transmission within couples, transfusion, hospitalisation, contact with monkeys, especially bites, 

and scarifications and other suspected risk factors. 2000 persons are already included. We plan 

to study 4 000 (both Bantus ++ and Pygmies).

2) Pregnant women (3000) and children (1500) to get insights into MTCT. 

Children in such high endemic area can also be infected by transfusion.

3) Blood donors from the Libreville National Transfusion Centre. 3000 persons are already

included.

Risk factors associated with HTLV-1 infection and corresponding

attribuable fractions will be identified using logistic regression models
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Sex Ethnic groups

2060 individuals from six different provinces

were included 1205 men and 855 women (mean age 49 years) 

WB and PCR demonstrated that the prevalence rate is of 8.7% 

Increase with age and higher in women and in Pygmies

Preliminary data

D. D. Djuicy, PNTD 2018
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The distribution of HTLV-1 infection 

is heterogeneous across the country

The overall prevalence (8.7%) appears to be higher than in 

neighboring countries (Cameroon CAR, ..) for similar populations
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Risk factors for HTLV-1 infection 

In the final multivariable analysis model, we found an increased independent 

risk of HTLV-1 in women, the elderly, persons having a history of multiple 

hospitalizations (more than 5 times) and Pygmies. In addition, a NHP bite 

appears to be marginally associated with a higher risk of HTLV-1. 

According to crude OR, HTLV-

1 infection is associated with

sex (women>> men), increased

age, Pygmy groups, 

scarification, history of blood

transfusion, multiple 

hospitalisations.  

D. D. Djuicy, PNTD 2018
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Molecular Epidemiology of HTLV-1 in Central Africa 

123 new Env sequences

in blue color

154 new 3’-LTR sequences

in blue color

A total of 178 strains were partially characterized env and/or LTR. 

The majority of the strains belong to the Central African molecular b-subtype (90.%). 

However, there was a certain genetic diversity: 10 viral strains belong to the Cosmopolitan a subtype 

(TC subgroup) (3.8%), 6 strains to the d subtype (5.3%), while 3 strains are of the f-subtype (1.5%) and 

a single strain from Cameroon belongs to the rare g-subtype (0.6%).
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First complete sequences of 

African HTLV-1 b, d and f genotypes 
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Take-Home Messages 

1) The current real geographical distribution of HTLV-1 and the number of HTLV-1

infected individuals remain unknown: Need large epidemiological surveys in Africa

and in Asia

2) In Africa, the largest HTLV-1 endemic area, the relative contribution of each of the

different transmission routes remains unknown

3) Gabon is a very high HTLV-1 endemic foci and HTLV-1 can be acquired by

different means: sexual, mother to child, during hospitalization, and through contact

with NHPs.

4) In Central Africa there is some genetic diversity of HTLV-1 (b, d, e, f, g,) with

subtype b being highly predominant.
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Except in Japan where the situation is quite well known ar least for:  

ATLL (around 800 -1000 cases/year) and TSP/HAM (at least 50 cases a year).

Situation in most of the other endemic areas in the world is not really known

This is linked to several factors: 

- HTLV-1 and the associated diseases are not well known from the clinicians who thus do not 

diagnosed them. 

- Tests for HTLV-1 infection are rarely available in many areas and countries. 

- Hematologists and neurologists are rare in many countries endemic for HTLV-1 (Africa). 

- No specific studies on large scale for a given country.

This leads to a huge under-reporting of such diseases

and new studies are absolutely necessary

What is the world burden of HTLV-1 associated diseases ?
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