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Background

* Adult T-cell leukemia/lymphoma (ATL) is caused by HTLV-1, and it
IS more prevalent in Latin America compared to the US and Europe

* Most epidemiology and clinical data derive from studies in Japan,
and outcomes from patients managed in other regions are scarce

* Differences in clinical features, first-line (1L) approaches, and
outcomes across world regions are unknown

* Aims: Describe difference in the prevalence of ATL subtypes and
overall survival across regions



Methods

» Design: international multicenter retrospective cohort study

* Population: Aged =18 years with a pathology diagnosis of ATL

 Data source:
« ELLA (Epidemiology of Lymphoma in Latin America, 2000-2023 period)
« BTCP (Brazilian T-cell project, 2015-2022 period)
« United Kingdom (2003-2023 period)
« US (2000-2023 period)
« Japan registry (2000-2009 period)




Methods

« Exposure was based on the place where patients received 1L
treatment (Latin America, the US, the UK, and Japan)

« Study outcomes:

* Prevalence of ATL subtypes: acute, lymphomatous, chronic, and
smoldering ATL

 Overall survival (OS): diagnosis to mortality or last follow-up

 Stats: Descriptive statistics, Poisson regressions, and Kaplan-Meier




R It 414 from the 383 from 366 from 95 from the
e S u S us ELLA-BTCP Japan UK

1,257 patients with ATL

Study flowchart

167 Excluded patients
75 Diagnosed outside 2000-2023
> 5 Unknown date of diagnosis
4 Unknown age
81 Unknown ATL subtype
2 Primary cutaneous

1,090 eligible for
prevalence analysis

> 22 Excluded patients:
22 Unknown follow-up data

1,068 eligible for survival
analysis




Results — Baseline features

Characteristics

Japan,

N (%)

South
America,
N (%)

US,
N (%)

UK,
N (%)

No. of patients 366 364 275 85
Median age (range) 66 (19-89) | 54 (18-95) | 57 (20-87) | 52 (31-83) | < 0.001
Females 175 (48) | 199 (55) | 167 (61) - 0.00482
ECOG 2-4 134 (37) | 134(38) | 107(59) | 22(27) | <0.001
Advanced-stage (lI-IV) 344 (94) | 312(88) | 228(94) | 57(90) | 0.007

High LDH 280 (77) | 249(82) | 151 (85) - 0.0472

* Younger age at diagnosis and female predominance in regions outside Japan.
« Across geographic regions, most patients had advanced-stage disease and high LDH




Results — Prevalence
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Results — Prevalence

C. Chronic D. Smoldering - Chronic (P=0.065)
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Results — Treatment approaches

A. Acute B. Lymphomatous

n Use of AZT/IFN alone or in
combination with
chemotherapy is more
common outside Japan
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AZT/IFN alone ™ Unknown

M No treatment




Results — Treatment approaches

/C. Chronic D. Smoldering L
1004 Distribution vary but sample
sizes are low
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Results — Overall survival

A. Acute B. Lymphomatous Lympho
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Results — Overall survival
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Results — Age-adjusted OS

A. Acute (n=474)
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Conclusions

* The distribution of ATL subtypes varies globally. Lymphomatous ATL is
likely more prevalent outside Japan

 Patients outside Japan are typically younger and with a slight female
predominance

» 1L treatment approaches vary across geographical regions

« OS for aggressive subtypes remains poor across all regions

 QOur findings could guide the design of clinical studies to develop
accessible therapies through international collaboration
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SEROPREVALENCE IN

BLOOD DONORS

Study (Years) Region Positivity (%)
Cardona 2019 (2014-2018) Antioquia 0.18
Women 0.23
Men 0.12
Mufioz 2018 (2014-2015) Antioquia 0.06
Bermudez 2016 (2001-2014) Colombia 0.03
Medina 2016 (2011-2013) Boyaca 0.03

Macia 2016 (2012-2014) Valle del Cauca 0.10

Martinez 2007 (1999-2004) Bogota 0.07

Ramirez 1988 (1985-1986) Cauca, Valle del Cauca

Pacific coast 2.651

Interior 0

Higher prevalence reported in the
Pacific coast compared to interior regions.

ioh

Colombia: an endemic but
neglected setting

Available Colombian data are limited; Pacific departments
such as Valle del Cauca, Choco, Cauca, and Narino are
highly relevant for HTLV-1 transmission and disease burden.

®e HIGH PREVALENCE IN

@R POPULATION-BASED STUDIES

Study Region / Population Positivity (%)
Quintana 2004 Cdrdoba (General) 2.10
Ramirez 2000 Antioquia (Hospital) 3.60
Arango 1999 Pacific region (Indigenous) 1.00
Sanmartin 1995 Pacific region (General) 1.20
Zaninovic 1994 Narino — Kaméntsa 8.50
Zaninovic 1986 Tumaco 3.90
Zaninovic 1986 Pacific coast 6.80

Indigenous and Afro-descendant
communities in the Pacific region show
the highest HTLV-1 prevalence.

[ I )
gm0

~— COLOMBIAN

@ Chocé

@ Cauca

@ Narifio

CLINICAL SERIES AND
CASE REPORTS

>185

CASES REPORTED
(1985-2020)

Main clinical presentations:

e Adult T-cell leukemia/lymphoma (ATLL)

e HTLV-1 associated myelopathy/tropical
spastic paraparesis (HAM/TSP)

« Infectious complications

* Autoimmune manifestations

Pediatric cases

i Evidence of significant morbidity
"-’_. affecting all stages of life.
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HTLV-1 is endemic in Colombia

but remains under-recognized
and under-surveyed.

PACIFIC COAST
@ Valle del Cauca

La Guajira
Atlantico
Cesar
Sucre
Norte de
Bolivar Santander
Coérdoba
Santander
Casanare
Vichada
Tolima
Meta
Valle del
Cauca
Guaviare Guainia
Caqueta Vaupés
I Amazonas

,é the highest burden of HTLV-1
infection in Colombia.
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G5) STUDY OBJECTIVE O O ©O

PEDIATRIC ADULT PREGNANT

To describe clinical and demographic
characteristics of patients with confirmed

HTLV-1 infection across pediatric, adult,
and pregnant populations in
southwestern Colombia.

STUDY DESIGN

Retrospective descriptive case series ~—— —_— — ~——
conducted at a tertiary referral hospital RETROSPECTIVE TERTIARY REFERRAL STUDY PERIOD CONFIRMATION

” : HOSPIT BY WESTERN BLOT
between January 2021 and December 2023; Review of OoFmAL January 2021 RN, BEC

2 : medical records Southwestern to December 2023 Serologic confirmation
confirmation by Western blot. Colombia of HTLV-1 infection

rgp46-| GD46

-~ “{\ 22n International Conference on Human Retrovirology:
Thomas Jefferson D ' HTLV and Related Retroviruses
University | ﬁ" L\.I\.;en)s(.ql | . 5 June 3-6, 2026

]\7 I 111 |‘<).<9»1 H T LV 2 0 2 6 | E Philadelphia, Pennsylvania, USA



Cohort composition and pediatric demographic profile

°

Cases were concentrated in
the Colombian Pacific region,
mainly in Valle del Cauca,
Cauca, Narino, and Chocoé.

45

confirmed HTLV-1 cases

Multicenter cohort from
southwestern Colombia

Choco

Valle del
Cauca

Cauca

Narino *

Colombia
( Southwestern Pacific region>




Clinical characteristics of pediatric patients with confirmed HTLV-1 infection

in southwestern Colombia (n=23)

(years)

4 months

1year

3years
7 years

8 years

8 years

9 years

10 years

12 years

15 years

16 years

17 years
1year
Syears
6 years
7 years
9 years
11 years
13 years
14 years
16 years
17 years

000000000000 © 80 0 Q000 00O

17 years

00 © © Q a a

10

Q

Q

Q Q40 Q040 Q 0 Q 0 0 Q

Residence

Cali, Valle del Cauca

Cali, Valle del Cauca

Lépez de Micay, Cauca
Buenaventura, Valle del Cauca

San Isidro, Valle del Cauca

Mosquera, Narino

Cali, Valle del Cauca

Buenaventura, Valle del Cauca

Cali, Valle del Cauca

Buenaventura, Valle del Cauca

Buenaventura, Valle del Cauca

Buenaventura, Valle del Cauca
Cali, Valle del Cauca

Cali, Valle del Cauca

Tumaco, Narifio
Buenaventura, Valle del Cauca
Léopez de Micay, Cauca

Cali, Valle del Cauca
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Cali, Valle del Cauca
Buenaventura, Valle del Cauca
Cali, Valle del Cauca
Buenaventura, Valle del Cauca

@l& Pulmonary coinfection

(CRORGRORSRERONONONSHONE

() Autoimmune

g Dermatological

findings

Rhinovirus-Enterovirus
Bronchiolitis

No ® No

@ Tinea corporis

Infective dermatitis

Pulmonary aspergillosis Infective dermatitis

Pul'monary aspergnllosuf, Infective dermatitis
H. influenzae pneumonia

Pulmonary aspergillosis
No \ Infective dermatitis

Mixed pneumonia

H. influenzae, S. aureus

S. pneumoniae, Rhinovirus/
Enterovirus, Parainfluenza

No

Infective dermatitis

Pulmonary aspergillosis

Pulmonary tuberculosis Infective dermatitis

&
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No No ® No
No No @ Infective dermatitis
No No ® Infective dermatitis
No No ® No
No No ® Infective dermatitis
No ® No
No ® Infective dermatitis
No - ® No
No No ® No
No No ® No

ATLL: Adult T-cell leukemia/lymphoma; ITP: Immune thrombocytopenic purpura; UTI: Urinary tract infection.

Neurologic
problems

:t Myelopathy

No

None

Acute diarrheal disease

Intestinal parasites (Ascaris, Trichuris),
soft tissue infection by S. pyogenes
Pneumopathy, S. aureus bacteremia,
tracheitis and P. aeruginosa

Pneumopathy

None

Pneumopathy, severe pulmonary

ATLL, Ascaris, Staphylococcus

. epidermidis bacteremia, UTI by

Pseudomonas aeruginosa, Rhinovirus/
Enterovirus infection

Neurogenic bladder
None

Recurrent fever
None

No

Chronic diarrhea
None

None

None

None

None

None
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Deceased

Alive

Alive

Alive

Alive

Alive

Alive

Alive

Alive
Alive
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Alive
Alive
Alive
Alive
Alive
Alive
Alive
Alive
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Demographic and clinical characteristics of adult patients infected with HTLV-1 (n=17)

Gender Residence “ Pulmonary «\1).. Dermatological ﬁ Neurologic
@ é Coinfection \¢/ Findings Findings

o 30 M Cali, Valle del Cauca No Tropical spastic paraparesis Depressgve Syndrome; B?ceremna:
K. pneumoniae 3 &
0 65 M Danubio, Valle del Cauca Pneumonia by SARS-CoV-2 No Dysphagia Q Deceased
Aspergillosis S g 2 3
o 48 M Buenaventura, Valle del Cauca Pneumonia by SARS-CoV-2 No Dysphagia Methicillin-resistant S. aureus bacteremia @ Deceased
Multiple cranial neuropathies:
o 43 ™M Timbiqui, Cauca No No CN Il palsy, CN VI palsy, Infection by Strongyloides stercoralis o Alive
facial paralysis, CN V palsy
i Hepatitis B infection R
e 50 Q Narifio No No i s R I @ Alive
o 52 M Buenaventura, Valle del Cauca No No No Q Deceased
o 52 Q Buenaventura, Valle del Cauca No No sture T-coll cut;eneuus bmohoms, in lesion infected wi . eeruginosa Q Deceased
Extensive longitudinal
0 57 Q Buenaventura, Valle del Cauca No Sjogren’s syndrome No ::z:f;ﬁ;ﬁgﬁ;:::ﬁ:’:: ATLL; Syphilis Q Deceased
CNS infiltration
i Axonal and demyelinating .
(9) 59 Q Cali, Valle No No No el bl s @ Alive
@ 47 M Chocé No No Dysphagia ATLL; C. difficile infection @ Deceased
m 72 Q Cali, Valle del Cauca Nosocomial pneumonia No No \ ATLL @ Deceased
@ 52 M Buenaventura, Valle del Cauca Bacterial pneumonia No No AFELS Bac‘eremia.by Fegucamonas Q Deceased
aeruginosa
@ 23 Q Cali, Valle del Cauca No No No A3 : Stk = @ Alive
@ 60 Q Cali, Valle del Cauca Multilobar pneumonia No No ATLL; Syphilis Q Deceased
@ 49 Q Buenaventura, Valle del Cauca No No Generalized xerosis Myelopal::’; ‘:’ :evreractlve ATLLS ‘Methlc/lin seneltive @ Deceased
@ 18 Q Buenaventura, Valle del Cauca No No Norwegian scabies No AfH: Banal d!sease; Infectfon by Q Alive
Strongyloides stercoralis
m 25 Q Sibundoy, Putumayo No No No No Maternal history of HAM/TSP; Q Alive

prolonged breastfeeding (3 years)

ATLL: Adult T-cell leukemia/lymphoma; MDR: Multidrug-resistant; CNS: Central nervous system; HBV: Hepatitis B virus; CN: Cranial nerve; HAM/TSP: HTLV-1-associated myelopathy/tropical spastic paraparesis.



Demographic and clinical characteristics of pregnant women
with HTLV-1 infection in southwestern Colombia (n=5)

City of Gestational Age Sexual Transfusion Anti-HBs Unprotected Sex Sex Partners HTLV-1

Residence (weeks) Violence Status (Pregnancy) (Life) Symptoms

® & B | & @

25 Cali Negative

Buenaventura,
Valle del Cauca

o
o
@ = i
o
e

34 Positive

Positive

Cali, Valle del
Cauca

36 Positive

Buenaventura,
Valle del Cauca

32 Positive

Anti-HBs = Antibodies against hepatitis B surface antigen
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HTLV is a global and Neglected Global Threat

Low prevalence

B High prevalence

~

European Centre for Disease Prevention and Control (ECDC)

Global burden: 5 to 10 million infected people worldwide

Endemic clusters: Japan, Central and West Africa, the Caribbean, Melanesia and Central/South America
Infection concentrated in countries with low Human Development Index, reflecting social and economic vulnerabilities



Factors Influencing Intrafamilial Transmission of HTLV

Mother-to-child (MTC) and sexual
transmission drive family clustering

HTLV-1 causes a persistent, lifelong
infection

No curative or prophylactic therapy

Co-infections such as HIV, syphilis,
and other STls amplify susceptibility.

HAM/TSP, ATL and other associated
diseases manifest in adulthood,
delaying early detection

daisogal

Vertical and Sexual transmission

Family £159
seriage | | E . > mamage | ap: 4’ marreyge .
|74 ’
Bactiane gaciian
. " |
gaticgac
guniaae T T T 1
gancga: g

Nunes da SILVA, A et al., 2023
Doi: 10.1371/journal.pntd.0011005
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Aim

« To estimate the pooled prevalence of HTLV-1 infection among family members
of people living with the virus (PLWHTLV-1)



Methods  Systematic review with meta analysis

PRISMA guideline

Population: Family members of individuals already identified as living with
HTLV-1 (index cases).

Exposure: Relative or sexual partner of a PLWHTLV-1

Outcome: Prevalence of HTLV-1 among family members

Search strategy: Descriptors related to HTLV-1 and familial transmission.

("HTLV-1" OR "HTLV1" OR "HTLV I" OR "HTLV-I" OR "Human T-lymphotropic virus type 1" OR "Human T-lymphotropic
virus type I" OR "Human T-cell lymphotropic virus type 1" OR "Human T-cell lymphotropic virus type 1" OR "Human T-cell
leukemia virus type 1" OR "Human T-cell leukemia virus type I" OR "Human T-leukemia virus 1")

("Familial aggregation" OR "Family clustering" OR "Familial clustering" OR "Household transmission" OR "Intrafamilial
transmission” OR "Familial transmission" OR “Mother-to-child transmission” OR "Vertical transmission" OR "Horizontal
transmission" OR "Sibling transmission" OR "Parent-child transmission" OR "Intra-household transmission" OR "Family
members" OR "Household members" OR "First-degree relatives" OR "Relatives" OR "Close contacts" OR "Cohabitation”
OR "Kinship" OR “Family" OR "Family aggregation" OR "Family cluster" OR "Familial" OR "Families" OR "Pedigree" OR
"Aggregation” OR "Intrafamily" OR "Intrafamilial" OR "Breastfeeding" OR "Breastmilk" OR "Sexual transmission" OR
"Sexual contact" OR "Sexually transmitted" OR "Sexual intercourse" OR "Sexual relations" OR "Sexual partners" OR
"Sexual behavior" OR "Sexual activity").

P u b e d Literatura Latino-Americana e "'
do Caribe em Ciéncias da Satide A 1
‘/’“K I > V | o |

Scan for
PROSPERO
protocol
(CRD420251039648)

fnclusmn Criteria: \

Cross-sectional, case-control,
and cohort studies

* English, Portuguese, or
Spanish

 HTLV-1 infection in relatives of

\_ PLWHTLV-1 )

Exclusion Criteria:

* No confirmatory tests for
HTLV-1 infection in index cases
and/or their relatives

e HTLV-1 and HTLV-2
indistinguishable

« Family data not available

Risk assessment

JOANNA BRIGGS INSTITUTE



Results

[ Identification of studies via databases and registers ]
R
_§ Records identified (n = 4954):
s PubMed (n = 1455) Records removed before screening:
= LILACS (n = 1202) > Duplicate records removed
= Embase (n = 2267) (n =1473)
- SciELO (n = 30)
e
\ 4
Records excluded:
Records screened ) Not related to the review question (n =
(n =3481) 2,190)
Ineligible study design (n = 553)
Non-HTLV-1 virus (n = 359)
\ 4
Reports sought for retrieval »| Reports not retrieved
o (n=1379) T (n=94)
=
)
5
& v
Reports assessed for eligibility 285 fu||-text reviews
il ——»| Reports excluded:
(n = 285) .
Lack of confirmatory testing for
HTLV-1 infection in index cases
and/or their family members (n = 225)
Studies in which it was not possible to \ 4
distinguish between HTLV-1 and 43
HTLV-2 infections (n = 6)
Studies in which family data could not =
be extracted separately from the InCIUdEd
overall study population (n = 11)

Studies included in systematic
review (n = 43)

Studies included in meta-
analysis (n = 43)

Figure 1. Flow diagram of the systematic selection of studies.
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(1553(_1;0824) Index cases Family members HTLV+ family members

&

81.4% Low Risk
18.6% Medium Risk
0% High Risk

Study types include 36
cross-sectional, 6 cohort, Brazil (13 studies)
and 1 case-control
Peru (2 studies)

15 single-country studies ' Argentina (3 studies) :
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Pooled intrafamilial prevalence

Study

Romanelli et al. 2024
Botelho et al. 2024

da Silva et al. 2023
Jiet al. 2023

Leys et al. 2023

Simioli et al. 2022
Oliveira-Filho et al. 2022
Piron et al. 2022
Bandeira et al. 2021
Gallego et al. 2020
Silva et al. 2018

Paiva et al. 2018
Bandeira et al. 2018
Paiva et al. 2017
Frutos et al. 2017
Dominguez et al. 2015
Mello et al. 2014
Tienen et al. 2012
Hamedi et al. 2012
Torres et al. 2010
Verdonck et al. 2008
Gotuzzo et al. 2007
Cassar et al. 2007
Nobre et al. 2006
Gastaldello et al. 2005
Figueiré-Filho et al. 2005
Roucoux et al. 2005
Catalan-Soares et al. 2004
Li et al. 2004

Hisada et al. 2002
Pombo-de-Oliveira et al. 2001
Ureta-Vidal et al. 1999
Houinato et al. 1998
Borducchi et al. 1998
Shioiri et al. 1998
Senyuta et al. 1998
Dekaban et al. 1994
Liu et al. 1994

Wang et al. 1994
Cartier et al. 1992

Ho et al. 1991

Chen et al. 1991
Cruickshank et al. 1990

Random effects model

Heterogeneity: I° = 92.0%, <> = 0.0220, p < 0.0001

Cases Total
102 234
2 2
182 553
5 17

1 4

9 44
27 97
12 54
13 53
31 124
7 13
41 288
8 37
64 107
29 92
25 37
14 43
14 55
6 6
8 53
248 1233
72 370
17 165
14 29
3 13
8 8
2 30
91 352
23 104
28 154
109 305
21 216
38 138
16 66
90 161
4 10
5 13
30 84
1 45

7 37
26 319
5 8
10 60
5925

[
20

40 60 80 100
Prevalence (%)

Prevalence (%)

43.59 [37.14; 50.20]
9.52 [1.17; 30.38]
32.91 [29.00; 37.00]
29.41 [10.31; 55.96]
25.00 [0.63; 80.59]
20.45 [9.80; 35.30]
27.84 [19.21; 37.86]
22.22 [12.04; 35.60]
2453 [13.76; 38.28]
25.00 [17.66; 33.57]
53.85 [25.13; 80.78]
14.24 [10.41; 18.81]
21.62 [9.83; 38.21]
[49.89; 69.18]

31.52 [22.23; 42.04]
[50.21; 81.99]

56 [19.08; 48.54]
25.45 [14.67; 39.00]
100.00 [54.07; 100.00]
15.09 [6.75; 27.59]
2011 [17.91; 22.45]
19.46 [15.55; 23.87]
10.30 [6.12; 15.98]
48.28 [29.45; 67.47]
23.08 [5.04; 53.81]
100.00 [63.06; 100.00]
6.67 [0.82; 22.07]
25.85 [21.36; 30.76]
2212 [1457; 31.31]
18.18 [12.43; 25.19]
35.74 [30.36; 41.40]
0.72 [6.12; 14.48]
27.54 [20.28; 35.78]
24.24 [14.54; 36.36]
55.90 [47.87; 63.71]

38.46

13.86; 68.42)
25.55; 46.92]
2.22 [0.06; 11.77)
7.96; 35.16]

[
E
40.00 [12.16; 73.76]
[
[

26.43 [22.00; 31.09]

95% Cl Weight (%)

Overall Pooled Prevalence: 26.43%
(95% Cl: 22.00-31.09%)
Total Infected: 1,468 Family Members



Pooled prevalence in family members

~~~~~
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Siblings: Mother:
(95% CI: 3-8.88%) (95% CI: 3.66-6.76%)
n=88/1,223 n=95/1,593

Sexual Partners:

(95% Cl: 7.69-16.23%)
n=443/3,236

Index Cases

- Other relatives:

(95% Cl: 2.32-8.44%)
n=53/1,126

Father:

(95% Cl: 0.67-6.03%) )
n=20/759 T~ A 7
*Statistically significant Offspri ng:
differences were observed (95% CI: 8 93-16.2% )
between the groups n=362/3,445

(p <0.0001)



Pooled prevalence by endemicity and study design

Endemicity comparison

-~

~

__ p=0.1893

Study design comparison

-~

~

— p =0.0874




Conclusions

Intrafamilial aggregation is substantial, with a pooled
prevalence of 26.43%

Sexual partners and offspring bear the highest risk
and must be prioritized in clinical interventions.

HTLV-1 control efforts should move beyond individual testing
toward systematic family-based contact tracing to reduce
intergenerational transmission and viral persistence.




Take away lesson

Current state in most countries

Diagnosed Index Case

Process stops

Outcome: silent transmission
continues undetected

Optimal state — proposed intervention

Diagnosed Index Case

\ 4

Trigger antenatal/STI

frameworks and counsel

A
[ |

Test sexual partners Test offsprings

\ J
1

Initiate clinical follow-up

Outcome: interrupt transmission
chains and enable early intervention

Countries like Japan and Brazil have proven antenatal screening is cost-effective. PAHO
guidelines support integrating targeted, Family-based contact tracing into these existing
maternal health and STI programs.
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Background:

Importance of molecular testing (qQPCR) in HTLV

1. Option for the serology confirmation and alternative of western blotting.

2. A marker for the risk of HTLV-associated disease development (proviral load (PVL, %)).

In the UK, PVL>1% = risk of developing HAM/TSP, PVL>4% = risk of developing ATL
3. Monitoring a treatment response.

Optional: Lymphocyte concentration
Whole blood using centrifugation
-— (= ;‘/l

E L\\':t ————
Target: Peripheral blood
lymphocytes mononuclear cells (PBMCs)
containing o * Lymphocytes

R *» Monocytes

proviral DNA ‘

'~
® o ¢\ Polymorphonuclear cells
\v 1 « Eosinophil
A\ 4

® %/ .« Neutrophil

Extraction of genomic DNA from
buffy coat/PBMC

Problems of Molecular testing with PBMCs

Fast sample O_0 Expensive
—:Q% delivery to a O~ Training needs * Equipment Time-consuming
Oo—0O . . N
diagnostic lab * Reagents

e Staff time
Imperial College London



Background:
Importance of molecular testing (qQPCR) in HTLV

1. Option for the serology confirmation and alternative of western blotting.
2. A marker for the risk of HTLV-associated disease development (proviral load (PVL, %)).
In the UK, PVL>1% = risk of developing HAM/TSP, PVL>4% = risk of developing ATL

3. Monitoring a treatment response

Whole blood

Target:
lymphocytes
containing
proviral DNA

Direct extraction of total genomic DNA
from whole blood

Problems of Molecular testing with PBMCs

Fast sample O_0
% delivery to a f‘%"ﬁ Training needs

diagnostic lab

Imperial College London

Optional: Lymphocyte concentration
using centrifugation

Peripheral blood
— mononuclear cells (PBMCs)
= » Lymphocytes
= *» Monocytes
= <
® o ¢\ Polymorphonuclear cells
v — « Eosinophil
v/ 2e? « Neutrophil
Extraction of genomic DNA from
buffy coat/PBMC

Expensive
* Equipment
* Reagents

e Staff time

Time-consuming



Aim of the project:
Evaluate whole blood (WB) and Dried Blood Spot (DBS) samples as

an alternative to PBMCs to provide faster, cheaper, and more
accessible HTLV molecular testing (qPCR).

Imperial College London



Evaluating gDNA recovery from WB/DBS stored at a range of times/temperatures.

Comparing the detection of HTLV across sample types / storage duration.

Comparing the quantification of HTLV across sample types / storage duration.

|dentifying a suitable cut-off for the risk stratification for WB/DBS samples.

Imperial College London



Material and Methods:

Sample collection

EDTA WB
Transferred at RT

Imperial College London

DNA extraction (QIAGEN column)

PBMCs e
(isolated at Day 0) Stored at -80°C 5
Day 0

Day 2
wB i
Stored at ' W Stored
various temp: i
150°C > 50 °C. Day 7 at -80°C

Day 14

DBS oo
(collection Stored at RT & W
at Day 0) no direct sunlight

gPCR analysis

L
L/

LS

e UCKAS accredited

* Tax & Beta globin
primers

* SYBR green

* Calculate copies
relative to standard

-

Detection:
Detection of Tax in at
least 1/2 replicates

Quantification:
Calculate Proviral load
(%PVL):

Tax copies/

100 human cells



o Evaluating gDNA recovery from DBS/WB stored at a range of times/temperatures.

Imperial College London



Quantity of gDNA recovered from 200uL WB samples stored at -20°C, 4°C, and RT (~22°C)

-ZOOC 3 Fresh sample 4°C RT
= Day 14
15— ns 15+
10- ns — ns
— —
5. T | g 2 |
> 2 10- > 10-
l; 6_ wid whd
c S S
= - -
o 4- (on (o
< < 5_ < 5_
> 2 2
D 2_ 0 Q
o)) (@)) (@)
0 I I 0 1 1 0 1 1

gDNA could be recovered from EDTA WB stored at -20°C, 4°C, and RT up to 14 days.

Imperial College London



35°C
0.0011
10-

5 _ 3 Fresh sample

2 g- T &= Day7

>

= = Day 14

c 66—

®

=

o

< 47

pa

(]

o 24

L
0 I
Quantity (pg) 35°C
Day O Day 7 Day 14

Mean 3.33 3.08 2.18
Min. 1.05 0.41 0.05
Max. 8.40 8.95 8.43

Imperial College London

gDNA quantity (ug)

Quantity of gDNA recovered from 200uL WB samples stored at 35°C, and 50°C

50°C
) 3 Fresh sample
84 T =1 Day?2
6_
4 -t
2_
0 | |
50°C
Day 0 Day 2
3.33 0.27
1.05 0.22
8.40 0.36

gDNA recovery was poor in EDTA WB samples stored at 35°C for 7+ days & 50°C for 2+ days.



Quantity of gDNA recovered from DBS samples (equivalent to 140uL WB)

-
(3]
|

0.0458 3 Fresh sample

| = DBS

-
o
]

(92
]

Normalised gDNA quantity (ug)
o

* Recovered gDNA quantity of DBS was normalised based on WB input.
* Using an optimised protocol from NRL, gDNA quantity recovered
from the DBS cards was similar to the one from fresh WB samples.

Imperial College London



o Comparing the detection of HTLV across sample types / storage duration.

Imperial College London



HTLV detection and PVL(%) in samples stored at -20°C (up to 14 days)

100

*——e
104 ==y
Detected in Not detected g 194 g
Day 14 in Day 14 SI —"
. o 014
Detected in 16 0
Fresh 0.01 - —
NOT detected
in Fresh 0 0 0.001 I I
3
(\&0 S
i

Detection: HTLV detection concordant in 16/16 samples.

Imperial College London



HTLV detection and PVL(%) in samples stored at 4°C (up to 14 days)

Detected in Not detected 100
Day 7 in Day 7 RO
Detected in 10~ Ce—G———
Fresh 15 1 E I 3
) 14
NOT detected <
in Fresh 0 0 S
IN Fres o 0.1-
Detected in Not detected 0014 o . o
Day 14 in Day 14
Detected in 16 0 0.001 ' ' '
Fresh ¥ N
R B 3
é”& O &
NOT detected o
. 0 0 P
in Fresh <

Detection: HTLV detection concordant in 15/16 samples.
Discordant sample had low PVL.

Imperial College London



HTLV detection and PVL(%) in samples stored at RT (up to 14 days)

Detected in Not detected 100
Day 7 in Day 7
Detected in 10-
Fresh 30 0
) 14
NOT detected 0 5 % 7‘5
in Fresh E 0.1- :>°<:
Detected in Not detected 0.01- .
Day 14 in Day 14
Detected in 30 0 0.001 | I |
Fresh Q¥ A'\ N>
SR OQS
NOT detected o’
. 2 3 &
in Fresh <&

Detection: HTLV detection concordant in 33/35 samples.
Discordant samples had low PVL.

Imperial College London



Detected in Not detected
Day 7 in Day 7
Detected in
Fresh 16 0
NOT detected
in Fresh 0 0
Detected in Not detected
Day 14 in Day 14
Detected in
Fresh 16 0
NOT detected
in Fresh 0 0

PVL(%)

1000
100

10

1
0.1
0.01

0.001

HTLV detection and PVL(%) in samples stored at 35°C (up to 14 days)

| =
—
—

1 1 1
>

A& A
L N
S N3

2

4

<

Detection: HTLV detection concordant in 16/16 samples.

Imperial College London



o Comparing the quantification of HTLV across sample types / storage duration.

Imperial College London



Fold difference in proviral load (%)

- - N N
o (8] o (8]
| ] | |

Fold difference

o
()]
|

0.0

-20°C

ns

B Fresh sample

B3 Day7
= Day 14

Fold difference

g
o
|

-
)]
|

-
o
|

o
()]
|

o
o

4°C RT 35°C
<0.0001
ns | |
I 0.0267
ns 6- 6 [ I
\ T @ <0. 0001 o
o 0
ch 4 I [ 4-
o
Il o <0.0001 5
— j E =
S 5 % S 2 |'T
o o)
m % m |
e —
1 T I 0 0 T T T
Fold difference Day 7 Day 14 Day 7 Day 14
Mean 1.38 1.49 1.62 2.26

No significant difference between fresh and 14-day samples stored at -20°C and 4°C
Increase in PVL fold difference was observed for RT and 35°C stored samples.

Imperial College London




o Identifying a suitable cut-off for the risk stratification for WB/DBS samples.

Imperial College London



Optional: Lymphocyte concentration
using centrifugation

Whole blood

Target: /« >\ _Peripheral blood
lymphocytes = [« ¥ "\ mononuclear cells (PBMCs)
containing L= N\ ). Lymphocytes
. = =2 + Monocytes
proviral DNA =
SN
/0 0‘. \ Polymorphonuclear cells
—\ & « Eosinophil
\*e®  « Neutrophil
Direct extraction of total genomic DNA Extraction of genomic DNA from
from whole blood buffy coat/PBMC

Identifying a suitable cut-off for the risk stratification for WB/DBS samples.

Imperial College London



PVL difference across different sample types — PBMC, WB, and DBS

<0.0001
1000- 159 _
—— WB PVL(%) <0.0001
100- y=0.0279x+0.0289
0. R2=0.9546 0 T
5 P<0.0001 S 1.0 m—
= 1- 3
> = DBS PVL(%) =
0.1 y=0.0323x+0.0326 =
001 R2=0.9404 < 0-°°
: P<0.0001 LL
0.001 ! . . . . !
0.001 001 01 1 10 100 1000
0.0 | | |

PBMC PVL(%) PBMC WB DBS

WB PVL is approximately ~0.56x of PBMC PVL.

DBS PVL is approximately ~0.60x of PBMC PVL. PBMC cut-off >1% >4%
Estimated WB cut-off >0.56% >2.24%

Estimated DBS cut-off >0.60% >2.40%

Imperial College London



PVL difference across different sample types and diagnosis -- HAM/TSP risk

-- ATL risk
PBMCs
100_ L.
(4
10 $ °
Rl R
;\? 1_--.'---!----!--
= <
> o044 @ - Lymphoma
’ or primary
Bt - o | CUtaneous
0.001 I I I
v &

Imperial College London



PVL difference across different sample types and diagnosis -- HAM/TSP risk

-- ATL risk
PBMCs WB DBS
100 ° . 100 - ° 100 o
o &— o0 P °
10 $ L -::- 10 o8¢0 ‘ R 2%e 10- e :?3
g - Sk i | 0% 9% T e | o - * 0
I B EE - N SR s e e
= < g . R = e "
2 o014 ¥ 2 01 & 2 o01- @
' 4 ° ™
0.01 ° 0.014 e ° 0.01q4 e
o
0.001 I I I I 0.001 I I I 1 0.001 I 1 | |
Qy’ Q’\\o" Qt?' Q’s\g st& Q’s\g
HAM/TSP T Ul Estimated cut-off captures majority of
PBMC cut-off >1% (24/24) >4% (6/6) HAM/TSP samples and samples at high-risk
Estimated WB cut-off  >0.56% (23/24) >2.24% (6/6) of ATL development.
Estimated DBS cut-off  >0.60% (23/24) >2.40% (6/6) Still collecting more samples to identify a

Imperial College London bEtter CUt-Off.



Conclusion:

WB
Storage temperature
A
DNA recovery N4 N4 v i ) ¢
*
HTLV detection Vv v v/ A —
HTLV quantification v v X ) ¢ —
DBS *poor gDNA recovery can lead to false negative.
DNA recovery v/ Next st.ep: .
Collecting more matching samples (PBMS, WB,
HTLV detection v/ DBS) to investigate a suitable cut-off for risk
HTLV gquantification v/ stratification.

Better option for
long storage

Imperial College London
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Background

d HTLV-I frequently clusters within families through vertical and sexual
transmission. Long-term observation of affected families provides insight
into the diverse outcomes of exposure.




Method

1 We reviewed clinical and laboratory data from families monitored at the HTLV-I Research
Unit of the IMTAVH-UPCH in Lima, Peru.

 Serologic and molecular testing were performed at IMTAVH-UPCH and NINDS/NIH using
the same serum and PBMC DNA samples collected in 2024.

Serologic
. 8 Performed at
Testing
HTLV I/11 ELISA B cvesitheon | € D Eietano Heredi
amvimws [y
M : .
olecfular Performed at Fluorescent HTLV-l genome Housekeeping
Testing reporter target gene
HTLV-IPVLQPCR § cimisiitheon |00 000 SYBR Green | dye pX region (tax) ERV-3
Nati | Institute of PrObeS
HTLV-1 PVL ddPCR NIH ) JEsE FAM (HTLV-I genome target) tax RPP30

VIC (housekeeping gene)




Results




Family genogram

O I HTLV- negative

. . Unknown HTLV.I status

@ B HTLV- positive
(] male
¢ , . B HTLV-111 WB seroindeterminate status
Q Female @ W Acult T-cell Leukemia/Lymphoma (ATL)
/" Index case
@ B strongyloidiasis 4 5
() [/IDeceased

| ‘
@ B HTLv-1-associated myelopathy (HAM/TSP)
1

*
2‘ ;

-1 11-2 I1-3 11-4 11-5
Strongyloidiasis 1996 YES NO NO NO
HTLV I/11 ELISA , , _ _ :
(2024) unavailable unavailable non-reactive non-reactive non-reactive
Acute ATL (2024)
HTLV-1 PVL >10000 1395 unavailable undetectable unavailable
qPCR

copies/10000 PBMC copies/10000 PBMC
(2024) (100%) (13.95%)




HTLV I/1l Western Blot [ HTLV-I vertical transmission }

HTLV BLOT 2.4 P— -
PROTEIN FINDER 3
3 ___ PAKDOOI- i ¢
2 = Sample o bﬁ f ﬂ
;; & Control : _
¥ @946-1} N B
- B Bl
z £ p53 =ml B
3 e | ol 1 2 3 4 5
2l o B
i1 = BN !
. P32 — | ™ o B
5 i P28 - ,
i o -M B
i3 o —ﬁ | 2024 -1 11-2 11-3 11-4 11-5
IR
& i p
’-;a ] HTLV I/l ELISA unavailable unavailable non-reactive non-reactive non-reactive
;: % ["i ‘; HTLV I/ WB unavailable unavailable seroindeterminate seronegative seronegative
2] T 11-3 1I-4 1I-5
3 Ll = HTLV-1 PVL Acute ATL (2024)
£x U R Y } qPCR: 100% gqPCR: 13.95% unavailable undetectable unavailable
0K 01711 % (PBMC DNA) ’ ’ (QPCR )
v
(@]
g Breastfeding 1-2 years 1-2 years 0-6 months NO 0-6 months
<
m




Conclusion

d We hypothesize that limited early-life exposure to HTLV-I, such as short-duration
breastfeeding, could induce partial immune responses without establishing
persistent infection, potentially resulting in seroindeterminate WB results.

A negative ELISA result is not sufficient; WB and PCR confirmation should be
iIncorporated into the screening process.
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We can do it!!!

Let’s keep researching,
doing science and
generating knowledge in
HTLV-I retrovirus field!!!

For more women and girls in
Science!!!

Thank you

National Harbor, Maryland, USA.
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Epidemiological and economic differences worldwide

1. Sample processing:

Optional: Lymphocyte concentration
Whole blood using centrifugation

Plasma

_— Target: « No viral RNA or
-3 lymphocytes DNA expected
j containing ty
- i PBMCs/Buffy coat
‘f" proviral DNA ¢ Proviral DNA
nly

2. DNA extraction: \/L7 ,,¥ 17

\_\I : ‘ Direct extraction of total genomic DNA Extraction of genomic DNA from
1 - from whole blood buffy coat/PBMC

3. Detection and/or
quantification of \/

proviral DNA:

Detection: Detection: Detection and Detection and
Endpoint PCR Loop-mediated Quantification: Quantification:
Rural and urban amplification quantitative PCR digital PCR

communities

HTLV-1 (genotypes) 4 ] 5%&%

>5.10°
- L Adapted on Gessain A. and Cassar O, 2012. :

Different tests and protocols are used depending on the situation and possibilities of the
laboratory/city/country




Need for molecular

\ confirmatory diagnosis The Cha"enge

and PVL monitoring |

/ “In-h "
The core [Qioeoheres
prOblem standardized

guidance

No commercially.
available HTLV

molecular tests
worldwide

Patients in low-income regions frequently face diagnostic delays, which complicates the clinical
management of associated pathologies and hides the true epidemiological burden of the virus.



The IRVA TESTING WORKING GROUP was established in 2023
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Mission
To support the development of accurate, reliable in-house molecular assays to detect HTLV
and improve global access.



Objective:

The TWG shares knowledge and expertise to help laboratories select the methodology
that best suits their capacity and resources, or to improve existing ones.

Methodology

» Colleagues from different institutions were invited to participate in the TWG.

 After accepting the proposal (TOR & EQI) a work plan was agreed to guide the activity
(regular meeting and e-mail exchanges).

» Experts have shared their in-house molecular test protocols in a consistent format and
carried out a systematic review of the methods included.




Results

A guide was developed to improve the selection and adaptation of protocols
to local realities

-
Technical capability

Goal:

Allow countries to choose

protocols based on:

Financial capacity




Global Overview and Regional Protocols for Molecular Diagnosis of

Resu Its Human T-cell Lymphotropic Virus

Philippa AS Hetzel!", Alleen Rowan?, Tatiane Assone*®, Nick Vandegraaff', Graham
Taylor?, Daniel Bradshaw®, Carolina Rosadas?, Tomoo Sato’2, Yoshihisa Yamano”™®,
Madoka Kuramitsu®, Masumichi Saito™1%11 5 A. Rahim Rezaee’?, Kerstin Malm’3, Simon
Carne® Nicolas Ducasa?®, Lucy Cook'™ and Mirna Biglione3.

A document was prepared for publication that describes and compares methods used
worldwide.

 All laboratory protocols were presented in standardized templates.
* A detailed comparative analysis was undertaken.

Parameter Description / options
Sample type Whole blood, PBMCs, Buffy coat

Methodology type Qualitative, Quantitative (qPCR, ddPCR, LAMP)
Molecular targets HTLV-1, HTLV-2, Genes (e.g., tax, pol, LTR)

M Analytical platform, Thermal cycler model

Reagents & Materials Primers, Probes, Standards, and Controls

Analytical performance Limit of Detection (LoD), Limit of Quantification (LoQ)




Table 2: Internal controls, Standards and Limit of Detection

“Global Overview and Regional Protocols for Molecular Diagnosis of HTLV”

Protocolftype Proviral Internal Standard Standard Limit of Detection
gene control range (HTLW
target target copies)

Japan NIID- Paol, Tax RHMase F TL-Om1 c=ll line 212 500-8 4 copies HTLWV-1 per
reaction

qPCR

Japan Siv- Tax RMase P pUC-HTLV-1 plasmid 10,000-16 4 copies HTLV-1 per
reaction

RECRE.

Iran MUMS- Tax Albumin Flasmid 100,000-10 3-5 copies HTLWV-1 per

qPCR 10 cells

Australia NRL - Tax Albumin In-house generated cell 500, 000-5 5 8 copies HTLWV-1

gqPCR line
per reaction

UK ICL- gPCR Tax Beta MT2 cell ling T0,000-7 2.2 copies HTLW-1

Globin

per reaction

UK UKHSA- Tax MW CB8166 (HTLWV-1), MO-T nia 10 copies HTLWV-1 per

qPFCR spike-in (HTLW-23 cell lines reaction, 10 copiss
HTLV-2 per reaction

Brazil |1AL- gPCR Tax Albumin FPlasmid 1,000,000-1 10 copies HTLVA/Z per
reaction

Sweden OUH- Tax RPF30 HTLY-1 (154933 HTLW-2 n'a 1.4 copies HTLV-1 per

ddPCR (12031}, Public Health reaction,

Agency of Sweden

1.4 copies HTLV-2 per
reaction

Argentinal Brazil Fal, Tax Beta Actin MT2 (HTLV-1W MOT nia HTLV-1: 1 copw/10°

INBIRS-nPCR (HTLW-2) cell lines cells
HTLW-2: 15 coples/10°
cells

Abbreviations: gPCR, guantitatree PCR; mChY, cytomegalovirus, ddPCR, digital droplet PCR; nPCR, nested PCR.

The relative advantages and disadvantages of each method were discussed to enable
countries to choose the most suitable diagnostic protocol



What achievements beyond documentation?

The initiative Is about people
* Mentoring: Testing Working Group members offer direct
mentoring support and advice when required.

 Knowledge Transfer: sharing expertise to help develop high-
quality tests.

« Standardization of assays: the development of standardized
reference materials are in process.

A transecontinental real
collaboration



Conclusion

The development of HTLV Clinical and Testing Guidelines by WHO will
Increase awareness about HTLV, so countries will move toward best
practices in managing these retroviruses:

This document will allow to improve access x
to molecular diagnosis globally including e Pepaethat -
HTLV-1 and HTLV-2 detection, reduce " eqUIty
transmission, and ensure that vulnerable | VI
populations receive appropriate care and ’ |
follow-up.

adiversity

community

ng the efticiency or diaghnosis quality of testing services

improve access
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Proviral Load Quantification




Objectives

* This study evaluated absolute quantification based on total blood
volume (copies/yL of blood), based on the direct conversion of Ct
values using a standard curve independent of hematological
parameters or reference genes, in comparison with established
volumetric and cellular protocols.




Methods

* 53 Participants;
* 66 Whole Blood, 44 Buffy Coat, 43 PBMCs and 66 CD4+;

d»yﬂg E
F —  PLASMA 55% Whole blood Centrifugation Plasia 7
- Yy SSTEMCELL .
_ —_ 1 BUFFY COAT 4% { - } P PBMCs (interphase) N
(WHITE BLOOD CELLS AND PLATELETS) ‘ Ficoll
= - RED BLOOD CELLS 45% Ficol G
JJ RBCs

The qPCR design used was developed by Tamegao-Lopes, et al (2006).




Methodology

Whole Blood Volume-Based PVL — 10(3*(Ct+CF)+b

Absolute Quantification

2—CT HTLV1
Method by Tamegéo-Lopes, PVI, = — x LLeukocvtes * 2
et al(2006) 2—CTAlbum1n y
Quantification per 1,000 cells PVL — (HTLV1 COplES) " 1000

(Leukocytes or Lymphocytes) (ALB CopieS/Z)



Features and Limitations

Absolute quantification
per ulL

Tamegao, et al. (2006)

Quantification per 1,000
Leukocites

Quantification per 1,000
Lymphocytes

Target

HTLV-1

HTLV-1
Albumin

HTLV-1

Albumin

HTLV-1
Albumin

Biological
Matrix

Whole Blood

Whole Blood

Whole Blood
Buffy Coat
PBMC

CD4+

Standard

Curve

X

Operational
Limitation

Standard Curve

Global leukocyte
counts, ALB qPCR,

ALB gqPCR for cell
normalization, Cell
process

ALB gPCR for cell
normalization, Cell
process
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Results

Validation of Volume-Based Quantification (L)
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Results

Validation of Biological Matrices Based on Protocols Normalized per 1,000

Cells
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s
Results

Interchangeability Between Methods

Intercept (95% CI)

Slope (95% CI)
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L
Conclusions

* Whole blood volume-based quantification showed high concordance with the CD4+-based protocol.

* The method reduced limitations associated with leukocyte-normalized approaches and cellular
heterogeneity.

* The protocol simplifies workflow by eliminating dependence on external hematological parameters.

* WBYV quantification represents a feasible and Simplified strategy for HTLV-1 molecular monitoring.
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Background

* Adult T-cell Leukemia/Lymphoma (ATLL) caused by HTLV-1, a virus
commonly acquired through mother-to-child transmission via
breastfeeding

* There are immigrant communities in the US from high endemic
areas but the US burden of ATLL in these populations is not well
characterized

* Japan reduced HTLV-1 transmission through maternal screening
programs



Objective

* To quantify ATLL incidence by race/ethnicity and by detailed
country/region of birth IN THE US

* To compare the incidence with endemic regions with established
maternal HTLV-1 screening.




s
Methods

* Population-based cancer registry data from all 50 US states
(CiNA) 2005-2022
* ATLL was identified using ICD-0-3 morphology code 9827/3
 PTCL-NOS 9702/3
* Individuals 215 years old(2005 - 2022) : 3,228 cases

* Incidence rates were estimated per million population, ACS-
derived population denominators stratified by age, sex,
race/ethnicity, nativity, and country of birth

* Survival analysis for Florida and New York
* Sensitivity Analysis for misclassification of PTCL-NOS



Results by Race-Ethnicity

Table 1. Characteristics and Age-Adjusted Incidence Rate per Million Population of ATLL by Race,
Ethnicity, and Sex, 50 States, 2005 to 2022

0.3

| FecoEumicy

ALL COMBINED




State

NY (n=579)

FL(n=611)

Results o
CT (n=48)

AL (n=60)

MD (n=71)

MA (Nn=85)

KS (n=28)

Total (N=3228)

GA (Nn=87)

. NV (n=26)
Figure 1. Bar Graph of VA (n=72)
° ° SC(n=43)
Age-Adjusted Incidence TX (n=196)
egge TN (n=57)

Rate Per Million of ATLL Wi (n = 50)
OH (n=94)

by US State (N 2> 25 PA (n=108)

NC (n=71)

Cases), Standardized to OK (n=27)
the 2000 US Standard, e
2005 to 2022 o

LA (n=27)
AZ (n=38)
IN (n=33)
CA(n=176)
WA (n=29

0] 0.5 1.0 1.5 2.0
Incidence rate of ATLL per million



By Country and Region of Birth

* Analysis by detailed country of birth were restricted to 13 states: AZ, CT,
FL, GA, HI, ID, IL, MA, MT, NY, OR, UT, WA

* Countries/Regions =20 cases were analyzed individually; quite a few
Caribbean nations surpassed that threshold; Jamaica, Haiti, Grenada,

Trinidad , Guyana; smaller islands were grouped by standard geographic
criteria (Leeward and Windward islands)







Figure 3. Age-Adjusted Incidence Rate per Million of ATLL by Birthplace,
Standardized to the 2000 US Standard, 13 States, 2005 to 2022

Rate per Million
o

Birthplace



ountries of Birth

UNITED
STATES - ")

% - , THE
\\\‘ BAHAMAS
/‘) T Turks and

« Caicos Islands
o Yug

CUBA . . UYL WK

DOMINICAN
REPUBLIC

Cayman Islands

British Virgin
Islands
) Anguilla (UK)

Navassa L )
- Islands St Maarten « Saint lemy cE)
-— NETID s¢. Eustatius B
<NETH) ANTIGUA AND

JAMAICA Ll Sr KiTre.  w BARBUDA
(U.S.) AND NEVIS & Montserrat (UK.)

Guadeloupe
o (FRANCE)

HONDURAS DOMINICA

Martinique
‘(FRANCE)

# saINT LUCIA

SAINT VINCENT
AND THE % BARBADOS

GRENADINES

NICARAGUA

CURACAO
ARUBA (Nnﬁ,

2
(NETH.) Bonaire # GRENADA

*? (NETH.)

-~
TRINIDAD

AND
TOBAGO

o 100 km
100 mi

COLOMBIA
“Rica PANAMA
e VENE2ZUELA

Canal



* Analysis by detailed country of birth were

Countries Of B|rth restricted to 13 states: AZ, CT, FL, GA, HI, ID,

IL, MA, MT, NY, OR, UT, WA
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Methods: Assessment of Misclassification
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MISCLASSIFICATION: Figure 2. Scatterplot of Age-Adjusted Incidence Rates ATLL and PTCL-
NOS by Birthplace,13. PEARSON Correlation(+0.98,p<.01) US States, 2005-2022.
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Table 2. Characteristics and Age-Adjusted Incidence Rate per Million
ReS U l.tS Population of ATLL by Birthplace, US 2000 Standard, 13 States, 2005 to 2022

Incidence After PTCL-NOS#
Birthplace Rate per IRR (95%CI) 1 reclassification (Rate
0.4 Ref. -
0.3 0.8(0.5-1.3) -
2.8 6.4(4.1-10.0) -
Asia(N=39) 0.5 1.0(0.7-2.1) -
Continental Latin America (N=73) 0.8 1.9(1.4-2.5) -
1.5 3.5(2.7-4.5) -
4.5 10.3 (7.8 - 13.5) -
0.8 1.7(1.0-2.8) -
Non-Hispanic Caribbean (N=641) 14.1 8200](28.6 - 35.9) 22.7

33.7 JBR 0.2 - 145.3) 59.0
6.0 13.7 (8.0-23.4) 9.0
14.6 33.0(27.9-39.2) 22.8
16.1 36.6 (31.4 - 42.6) 27.9
19.6 44.4(25.9-76.1) 33.7
11.2 25.5(18.8 - 34.5) 12.9
14.2 32.3(19.6-53.2) 20.1
0.8 1.9(1.7-2.1) :



Results

120 US Standard SEGI Standard

Figure 4. Age-adjusted
incidence rate per million
of ATLL after
reclassification from
PTCL-NOS by birthplace
using US and SEGI
standards for
comparisons, 13 US
states and HTLV-1
endemic and non-
endemic areas of Japan
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Key Finding

* ATLL incidence among Caribbean-born populations in the US
(population of 2 million with descent 3 million) approaches or
exceeds rates reported from endemic regions — Okinawa/Kyusyu
In Japan.




Main Results

* We have at the very least 200 new ATLL cases in the US (lower end
of estimation) possibly 250-300

* At least 81 cases annually are Caribbean-born (a population of 2
million in the US)

* Many are being recorded as PTCL-NQOS (in the Caribbean
population as many as 42%)

* In Japan there are 1,200 new ATLL cases annually, concentrated in
Okinawa and Kyusyu (latest data from Okuyama et al).




Results

* Atotalof 1,114 cases from NY and FL,
2005 -2021
* b5-yearoverall survival was 23.8% (95%CI:
21.1-26.5); lowest in Caribbean-born
Black individuals (14.5%; 95%CI: 11.2 -
17.8)
* Fine-Gray competing risk model
* Caribbean-born Black patients had
the highest ATLL-specific mortality
(sHR 2.33; 95% CI: 1.85-2.93) vs
non-Hispanic White patients
 US-born Black patients also had
increased mortality (sHR 1.84; 95%
Cl: 1.38-2.46)
* Older age was independently
associated with higher mortality

@ Survival by race and ethnicity

No. at risk

Survival, %

100+

80

60+

40+

Race and ethnicity
Non-Hispanic White

= US-born Black
Caribbean-born Black

Log-rank P <.001

0 1 2 3 4 5 6 7
Time since diagnosis, y

Non-Hispanic White 268 141 116 91 70 54 46 39

US-born Black

Caribbean-born Black

124 53 26 22 17 14 11 6
493 169 110 74 60 50 38 28

Cumulative incidence of death by race and ethnicity

Cumulative incidence, %

No. at risk

100+

804

60

40

20

Gray test P <.001

Non-Hispanic White

US-born Black

0 1 2 3 4 5 6
Time since diagnosis, y

268 141 116 91 70 54 46
124 53 26 22 17 14 11

Caribbean-born Black 493 169 110 74 60 50 38

Survival by cancer site
100+
Cancer site
80- Lymph node
Skin
Bone marrow
=\°‘ 60-
=
2
£
& 40+
20+
Log-rank P =.001

No. at risk

0 1 2 3 4 5 6 7 8
Time since diagnosis, y

Bonemarrow 764 327 234 176 139 115 91 71

Skin

30 18 11 10 9 5 4 3

Lymphnode 274 96 60 44 35 28 22 16

@ Cumulative incidence of death by cancer site

Cumulative incidence, %

No. at risk

100+

80+

60+

40+

20+

Gray test P=.002

0 1 2 3 4 5 6 7
Time since diagnosis, y

Bone marrow 764 327 234 176 139 115 91 71

Skin

30 18 11 10 9 5 4 3

lymphnode 274 9 60 44 35 28 22 16




-
Missed Opportunity for Prevention

* We are screening blood donors

e But what about children born to mothers from HTLV-1 endemic
Caribbean countries?

* Nearly 1 million pregnancies since 2000

* No targeted maternal screening



Conclusions

* ATLL incidence is markedly elevated among non-Hispanic
Caribbean-born populations in the US

* Incidence among some Caribbean-born groups approaches levels
observed in endemic regions of Japan.

* Diagnostic misclassification as PTCL-NOS likely underestimates
disease burden

* Survival remains poor, particularly among Caribbean-born Black
patients.




Public Health Implications

*ATLL concentrated in Caribbean-origin populations
Earlier identification of HTLV-1 carriers
*Routine HTLV-1 testing of PTCL-NOS from endemic populations

*Increase physician awareness

*Maternal screening / prevention of mother-to-child transmission
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