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Summary
Background Adult T-cell leukemia/lymphoma (ATL), one of the most aggressive cancers in the world, occurs in 5% of
the 10 million people living with HTLV-1 worldwide. French Guiana, a French overseas territory in South America, is
one of the highest endemic areas of HTLV-1 worldwide. Here, we describe the demographic and clinical
characteristics and outcome of ATL in this area.

Methods We retrospectively collected data from all patients diagnosed between 2009 and 2019. Patients were
distributed according to Shimoyama’s classification. Prognostic factors were explored through univariate analysis.

Findings Over the 10-year study period, 41 patients with a median age of 54 years at diagnosis were identified, among
whom 56% were women. Sixteen (39%) patients were Maroons, a cultural group descendant of the runaway enslaved
Africans from former Dutch Guiana. Among the study population, 23 (56%) had an acute type, 14 (34%) a lymphoma
type, and one and one chronic and primary cutaneous tumour, respectively. First-lines of treatment included either
chemotherapy or Zidovudine combined with pegylated interferon alpha. The 4-year overall survival was 11.4% for the
entire population with 0% and 11% for lymphoma and acute forms, respectively. The median progression-free
survival was 93 and 115 days for the acute and lymphoma groups (p = 0.37), respectively. Among the twenty-nine
patients who died, 8 (28%) died of toxicity, 7 (24%) died of disease progression and the cause of death remained
unknown in 14 (48%) patients. Due to the overall poor prognosis, no significant prognostic factors could be identified.

Interpretation This study provides real-life data from ATL patients in French Guiana, a remote territory in a middle-
income region. Patients, mostly Maroons, presented with a younger age and the prognosis was worse than expected
compared to Japanese patients.
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Research in context

Evidence before this study
Recent international efforts, coordinated by the WHO, shed
light on the HTLV-1 retrovirus and associated pathologies
(WHO report on HTLV-1, March 2021). Adult T-cell leukaemia/
lymphoma (ATL) is one of the most aggressive cancers
worldwide and is associated with HTLV-1. This disease
concerns 5% of the 10 million people living with HTLV-1
around the world. The report published in February 2023 by
Satsuki Owatari et al., presented a decrease in newly
diagnosed patients with ATL in Japan, one of the most HTLV-
1 endemic region. Meanwhile, recent studies in Latin America
have highlighted some particularities of ATL in the region:
younger age at diagnostic and worse survival rates compared
with Japanese patients. French Guiana is one of the highest
HTLV-1 endemic areas, yet data concerning ATL are lacking.

Added value of this study
In this multicentre, retrospective study, we collected data
from 41 patients that developed ATL between 2009 and

2019 in French Guiana. Overall, our results are in line with
recent publications from the American subcontinent (Malpica,
2021) with, however, some specificities. We demonstrated
that the predominant form was the acute one. Most patients
were women and Maroons, a cultural group descendant of
enslaved Africans. We also demonstrated that the prognosis
was extremely poor with overall survival of only 11% at 4
years. Our analysis is the first to evaluate data from ATLs in
the region, it will aim to be the benchmark for future studies.

Implications of all the available evidence
Patients suffering from ATL in French Guiana unfortunately
have an appalling prognosis. Definite efforts in terms of public
health must be put in place to determine the carriers of HTLV-
1 and to detect ATL early. A specific course of care must be
established for these pathologies with, for example, debulking
chemotherapy and rapid referral to the expert centre (Hospital
Necker, Paris).
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Introduction
The human T-cell leukaemia virus type-1 (HTLV-1) is the
first reported human oncogenic retrovirus.1 HTLV-1 is the
causative agent of a severe form of leukaemia/lymphoma
designated Adult T-cell Leukemia/Lymphoma (ATL) and
characterized by the malignant transformation of CD4+
T-cells.2 It may also cause a severe neurological disorder
designated HTLV-1-Associated Myelopathy/Tropical
Spastic Paraparesis (HAM/TSP), a progressive and
chronic neuro-myelopathy characterized by spastic para-
paresis, sensory dysfunction and sphincter function
defects.3

Worldwide, HTLV-1 infects at least approximately 5–10
million people who are mostly asymptomatic.4 However,
2–7% of people living with HTLV-1 will develop HAM/
TSP or ATL.2,3 ATL usually arises after decades of
asymptomatic and chronic HTLV-1 infection.5 Risk factors
to develop ATL have been identified that include
contamination early in life through breastfeeding, co-
infection with Strongyloides stercoralis, high-proviral load
(>4%, proportion of infected peripheral blood mono-
nuclear cells, PBMC) and possibly somatic genetic muta-
tions of infected cells.6–9 ATL prognosis is generally poor.
Prognostic factors are classically age >70 years, visceral
involvement, poor performance status, hypercalcemia and
high serum lactic dehydrogenase (LDH) level.10

Standards of care include chemotherapy and/or the
combination of Zidovudine and interferon-alpha
including its pegylated form.11 Allogeneic stem cell
transplantation is the only curative treatment.12 But it is
only accessible in high income countries, which are
often distinct from the HTLV-1 endemic areas.13
The high HTLV-1 infection endemic regions are
Southwestern Japan, Australo-Melanesia, the Middle
East, South America, sub-Saharan Africa and the
Caribbean area.14 In South America, the highest preva-
lence is found in the Dominican Republic, north-eastern
Brazil, Haiti, Peru and French Guiana.15 French Guiana
is the largest French overseas territory with an area of
83,846 km2. Its inhabitants are composed of different
cultural populations including Aboriginal populations
(Amerindians and Maroons), Creoles (many coming
from French West Indies), Europeans, Chinese,
Hmong, Haitians, Brazilians. In addition, many Sur-
inamese (often of Maroon culture) live in the western
part of French Guiana (Saint-Laurent du Maroni).

Recently, a study from the Grupo de Estudio Latino-
americano de Linfoproliferativos reported real-world
data on ATL in South America, outside the Guiana
shield, on 256 patients during a 25 years period.16 This
study highlighted features of ATL in Latin America such
as a younger age, a high incidence of lymphomatous
type, a low incidence of indolent subtypes and worse
survival rates in comparison of Japanese patients. These
distinctive features in Latin America may reflect differ-
ences in environmental and socioeconomic factors, ac-
cess to care and treatment, virological factors, or host
immunogenetics. French Guiana has singular features
that may have a significant impact on ATL characteris-
tics. Its population often has African ancestry and the
health system is French (it has the highest health
expenditure per capita in Latin America), hence diag-
nostic and treatment costs are less a limiting factor. Yet,
over half of the population lives under the poverty
www.thelancet.com Vol 21 May, 2023
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threshold. In addition, parasitic diseases, notably
strongyloidiasis, are still highly prevalent within some
communities.17,18 The purpose of the present study was
thus to describe the demographic, clinical and outcome
characteristics of ATL in French Guiana. Thus, this
study will provide the first description, the benchmark
for further studies of the ATLs in French Guiana and
will allow a better prioritization of the targets for action.
Methods
Study design
We conducted a retrospective, multicentre, observa-
tional, hospital-based study of a cohort of newly diag-
nosed ATL patients managed between 2009 and 2019 in
the hospitals of Cayenne, Kourou, and Saint-Laurent du
Maroni in French Guiana.

Patients’ selection
Cases identification was based on International Classi-
fication of Disease and were cross-checked with the
Pathology Department and specific hospital data bases.
The diagnosis of ATL was based on serologic evidence
of HTLV-1 by enzyme-linked immunosorbent assay
(ELISA) confirmed by Western Blot. Identification of
clonal CD4+ CD7− CD25+ (−) T-cells was determined in
peripheral blood and/or in tissues.

Data base collection
All data were collected by the first author (KA) by the
end of July 2021 and the data cleaning process was
completed by the end of October 2021. Patients’ charts
were anonymized. Demographic data collected were
date of birth, age, gender, birth and living place, lan-
guage (allowing to indirectly define cultural group), date
of first symptoms and diagnosis, date of last follow-up
and status. General medical informations were medi-
cal background, comorbidities, weight, Human Immu-
nodeficiency Virus (HIV) serology results. ATL
characteristics data included, initial symptoms (“B”
symptoms and weight loss), liver, spleen, superficial and
deep lymph nodes enlargements, visceral involvement
on CT scan, serum creatinine level, calcemia, LDH,
β2-microglobulin level, gut invasion by Strongyloides
stercoralis, HTLV-1 ELISA and Western-Blot, Complete
blood count (CBC), blood cytology (search of atypical
lymphocytes), marrow blood smear, blood immuno-
phenotype, lymph node pathological pattern. ATL was
classified according to the Shimoyama classification as
previously described (smouldering, chronic, lymphoma
and acute).19 Recently, it has been proposed to add Pri-
mary Cutaneous Tumor of ATL (PCT-ATL) as a specific
clinical entity to this classification in case of exclusive
cutaneous manifestation.20 Data on treatment included:
supportive care (deworming, hypercalcemia manage-
ment), specific treatment (chemotherapy protocol,
Interferon, allogenic stem-cell transplantation), number
www.thelancet.com Vol 21 May, 2023
of cycles of chemotherapy, lines of treatment, Central
Nervous System (CNS) prophylaxis. Six patients were
missing data for outcome. These patients were treated
as censored in the survival analysis. Outcomes data
included treatment response, treatment complications
(particularly haematological toxicities), date of last
follow-up and status (death of disease, of toxicities, of
other cause, alive with disease and alive with no evi-
dence of disease).21,22

Statistical analysis
The study population number allowed to stratify into
“acute” and “lymphoma” subgroups. Continuous vari-
ables were summarized as medians, interquartile
ranges and were compared using Mann Whitney tests.
Differences in categorical variable frequencies were
compared using Fisher’s exact test. Follow-up duration
was calculated from the date of treatment initiation to
the date of death or the last follow-up information.
Progression-free survival was estimated using the
Kaplan–Meier method and comparison between groups
was performed using the Logrank test. To evaluate
prognostic factors, we used a Cox model. Graphical and
statistical analyses were performed using GraphPad
Prism 9.0™ (GraphPad Software). The two-sided sig-
nificance level of the p-value was chosen as 0.05.

Regulatory and ethical aspects
The study protocol was approved by the ethics
committee and institutional review board of French
Guiana (F20211125135043). The ethical committee
waived the need for written informed consent because
of the retrospective nature of the study and anonymous
data collection. The hospitals databases were declared
according to the reference methodology MR-004 and
the European General Data Protection (GRPD)
guidelines.

Role of the funding source
This study received no funds.
Results
Patients’ characteristics
Between January 2009 and December 2019 in French
Guiana hospitals, out of 4022 cases analysed, forty-one
patients were newly diagnosed as having ATL (Fig. 1).
Retrospectively, this represented an estimated incidence
of 1.52 per 100,000 inhabitants. The incidence per year
of ATL, varied between 1 and 6 per year in French
Guiana and is represented in Fig. 2. When focusing on
different population the incidence was estimated at 1.83
along the Maroni River (for a population of approxi-
mately 93,000 inhabitants) and at 1.6 in the Creole
population (for a population estimated at between
80,000 and 110,000) (Fig. 3 represents the place of pa-
tients’ residence at diagnosis).
3
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Fig. 1: Flow chart of the study. *International Classification of Diseases (ICD) selected: C77 Secondary and unspecified malignant neoplasm of
lymph nodes, C81 Hodgkin lymphoma, C82 Follicular lymphoma, C83 Non-follicular lymphoma, C84 Mature T/NK-cell lymphomas, C85 Other
specified and unspecified types of non-Hodgkin lymphoma, C86 Other specified types of T/NK-cell lymphoma, C88 Malignant immunopro-
liferative diseases and certain other B-cell lymphomas, C91 Lymphoid leukaemia, C92 Myeloid leukaemia, C93 Monocytic leukaemia, C94 Other
leukaemia’s of specified cell type, C95 Leukaemia of unspecified cell type, C96 Other and unspecified malignant neoplasms of lymphoid, he-
matopoietic and related tissue.

Fig. 2: Incidence of ATL in French Guiana from 2009 to 2019.
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Fig. 3: Place of patients’ residence at diagnosis.
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Patients’ characteristics are described in Table 1. The
majority (n = 38; (93%)) of patients presented an
aggressive form of ATL with acute-type (n = 23; (56%)),
and lymphoma-type (n = 14 (34%)), and one presented a
Primary Cutaneous Tumor of ATL (PCT-ATL). One
patient was diagnosed with an indolent chronic form of
ATL. Two cases remained unclassified because clinical
and laboratory data were missing. No case of
smoldering-ATL was diagnosed during this period. The
median age at diagnosis was 54 years (range 17–88; IQR
42–64). Among the overall study population, 56% were
female patients (Male/Female ratio of 0.78), and there
was a female predominance in acute-type and a male
predominance in lymphoma-type. Data on cultural
group were available in 25 (61%) patients of whom
the majority were Maroons (n = 16 (64%)). When
looking at the place of birth, the ATL population was
consistent with the great diversity of the French Guia-
nese population including 14 (34%) born in French
Guiana, 14 (34%) in Suriname, 3 (7%) in Haiti, 2 (5%)
in Guyana, 2 (5%) in Saint Lucia, 1 (2%) in Dominican
Republic, 2 (5%) in French West Indies and 1 (2%) in
Ivory Coast.

Extranodal involvement is detailed in Table 1. Skin
lesions attributable to the disease were described in 16
(39%) patients. Among them, 48% presented the acute-
type of ATL. Hypercalcemia was associated with acute-
type (69.5% vs. 42.8% in the lymphoma-type; p = 0.015)
with a median calcemia level of 3.66 mmol/L and
www.thelancet.com Vol 21 May, 2023
2.50 mmol/L in the acute and the lymphoma types,
respectively (Table 2).

Co-infections and co-morbidities are summarized in
Table 1. Viral co-infections were seen in 6 (14%) pa-
tients including three (7%) with HIV of whom two were
diagnosed lymphoma-type and one acute-type of ATL.
One had an undetectable viral load while receiving an-
tiretroviral therapy (ART) (CD4 status unknown), one
had a CD4 count of 344/mm3 and a high blood viral load
and one had a CD4 count of 364/mm3 and a detectable
blood viral load while treated by ART. One patient was
co-infected with both HCV (Hepatitis C Virus) and HIV
and was diagnosed lymphoma-type ATL. Three (7%)
other patients were co-infected with HBV (Hepatitis B
Virus) of whom two were diagnosed lymphoma-type
and one acute-type.

Four out of 16 (25%) patients tested for Strongyloides
stercoralis were carriers (2 lymphoma-type and 2 acute-
type ATL). Overall, 16 patients received Ivermectin.
Interestingly, among Strongyloides stercoralis carriers, 3
had no blood hypereosinophilia. Four other parasites
were present in the stools of patients of the cohort
including 3 non-pathogenic amoeba (Entamoeba hart-
manni, Entamoeba coli, Endolimax nana) and one nem-
atode (Ankylostomatidae).

Two patients presented a cancer before the onset of
ATL, one with breast cancer and one with endometrial
adenocarcinoma. All of them were diagnosed as having
acute-type ATL. One patient presented a Rheumatoid
5
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Characteristic Unit All N = 41 ATL subtypes according to Shimoyama’s

Acute N = 23 Lymphoma N = 14 Chronic N = 1 PCT-ATL N = 1

Female gender N (%) 23 (56%) 16 (70%) 5 (36%) 1 (100%) 1 (100%)

Male gender N (%) 16 (39%) 7 (30%) 9 (64%) 0 0

Extranodal involvement

Bone marrow N (%) 7 (17%) 3 (13%) 4 (29%) – –

Skin N (%) 16 (39%) 11 (48%) 4 (29%) Crusted scabies 1 (100%)

CNS N (%) 1 (2%) – 1 (7%) 0 0

Hepatic N (%) 9 (22%) 7 (30%) 2 (14%) 0 0

Bone N (%) 7 (17%) 2 (9%) 5 (36%) 0 0

Lung N (%) 5 (12%) 3 (13%) 2 (14%) 0 0

GI tractus N (%) 3 (7%) 2 (9%) 1 (7%) 0 0

Co-infections and co-morbidities

HIV N (%) 3 (7%) 1 (4%) 2 (14%) 0 0

HBV N (%) 3 (7%) 1 (4%) 2 (14%) 0 0

HCV N (%) 1 (2%) – 1 (7%) 0 0

Cancer N (%) 2 (5%) 2 (9%) – 0 0

Strongyloides stercolaris N (%) 4 (10%) 2 (9%) 2 (14%) 0 0

Dys-immnune N (%) 1 (2%) – 1 (7%) 0 0

Thrombosis N (%) 4 (10%) 4 (17%) – 0 0

Pancreatitis N (%) 4 (10%) 3 (13%) 1 (7%) 0 0

Sanitary evacuation

La Martinique Paris Total

N (%) 1 (9%) 9 (81%) 10 (100%)

Abbreviations: PCT-ATL: Primary Cutaneous Tumor-Adult T-cell Leukemia; CNS: Central Nervous System; GI: Gastro Intestinal; HIV: Human Immunodeficiency virus; HBV:
Hepatitis B Virus; HCV: Hepatitis C Virus.

Table 1: Categorical outcomes of ATL patients at diagnosis and sanitary evacuation status.
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Arthritis and Sjögren’s Syndrome, diagnosed 3 years
before the onset of a lymphoma-type ATL and was
treated with Methotrexate and Rituximab.

Treatment
The overall median interval from diagnosis to initiation
of treatment was 13 days and did not differ significantly
between acute and lymphoma types of ATL (Table 2).
Among the 41 patients, 32 (78%) had complete data on
the treatment (30 patients with an aggressive form and 2
patients with a chronic form). They received at least one
line of treatment. Table 3 shows the details of the first
three treatment lines of both chronic (n = 2) and
aggressive forms (n = 30). First line chemotherapy
treatments were CHOP-like regimens (Cyclophospha-
mide, Doxorubicin, Vincristine, Prednisone), AZT/IFN
(Zidovudine, Interferon alpha) alone or in combination.
Only 11 patients received a second line treatment out of
32 who received a first line. Finally, 4 patients were
treated in the third line. The patient with chronic-type
ATL was treated since 2012 with AZT/IFN and was
still well at last check-up. The patient with PCT-ATL
received AZT/IFN before switching to CHOP one year
later. CNS prophylaxis consisted exclusively in intra-
thecal injection of methotrexate. CNS prophylaxis was
administered in 7 (30%) patients with acute type and 4
(29%) patients with lymphoma type. Patients who were
unstable or with rapid disease progression in the setting
of vital emergency received no specific treatment.

Health transfer was proposed to 11 (27%) patients: to
Martinique (n = 1) and to Paris (n = 9) in three different
hospitals (Necker, Saint-Louis and Saint-Antoine hos-
pitals). No allogenic stem-cell transplantation was per-
formed due to uncontrolled diseases.

Treatment responses
Table 4 summarizes responses to initial treatment for
patients with aggressive types of ATL. Of 18 patients
with acute-type ATL receiving any treatment, 1 achieved
a complete response (CR), 5 (26%) achieved a partial
response (PR) but a majority (n = 11 (58%)) had disease
progression despite treatment. Of 12 patients with
lymphoma-type ATL receiving any treatment, none
achieved CR status, and 2 (17%) achieved PR but 9
(75%) experienced a progression.

Outcomes and causes of death
Progression-free survival (PFS) time from the initiation of
treatment to death were 93 and 115 days for the acute and
lymphoma types, respectively. At the time of last follow-up,
29 (71%) of the 41 patients had died and 6 (15%) were still
alive. Six patients were missing data for outcome. At 28
www.thelancet.com Vol 21 May, 2023
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Characteristic Unit All N = 41 ATL subtypes according to Shimoyama’s p

Acute N = 23 Lymphoma N = 14 Chronic N = 1 PCT-ATL N = 1

Age at diagnosis Median (IQR) years 54.5 (17–88) 54 (30–88) 61 (17–78) 59 42 0.637

Leukocytes G/L (range) 12 (1.6–120) 44.4 (3.9–120) 7 (1.6–15) 6.8 2.4 0.0002

Abnormal lymphocytes N/mm 3 (% of Leukocytes) – 35,000 (48.9%) 0 0 NA 0.0001

Creatinine μmol/L (range) 76 (42–403) 89 (44–403) 73.5 (42–137) 55 61 0.2844

LDH UI/L (range) 790 (221–12,739) 820 (221–3351) 703.5 (286–12739) 367 683 0.675

Calcemia mmol/L (range) 3.1 (2.09–6.5) 3.66 (2.3–6.5) 2.5 (2.09–4.8) 2.51 2.48 0.0155

Hypercalcemia at diagnosis % 55% 69.5% 42.8% 0 0 0.0155

Time interval from diagnosis to initiation of treatment Median (IQR) days 13 (7–29) 12 (7–25) 15.5 (7–30) 0 0 0.8

Median survival time from the initiation of treatment Median (IQR) days 107 (51–257) 92 (51–259) 108 (51–124) 0 0 0.42

Quantitative outcomes and sanitary evacuation of 41 ATL patients diagnosed between 2009 and 2019. Abbreviations: PCT-ATL: Primary Cutaneous Tumor-Adult T-cell Leukemia; IQR: Interquartile; LDH:
Lactate Dehydrogenase.

Table 2: Quantitative outcomes of ATL patients at diagnosis and sanitary evacuation status.

Articles
days, PFS was 77%, 76%, 100% and 100% for the acute,
lymphoma, chronic and PCT-ATL, respectively. The 1-year
survival was 11, 4% for all patients with 0% and 11% in
the lymphoma and acute type, respectively. Among the
twenty-nine patients who died, 8 (28%) died of toxicity
with infections in the foreground and 7 (24%) died from
disease progression—mostly from hypercalcemia. How-
ever, the cause of death remained unknown for 14 (48%)
patients. For patients with lymphoma-type and acute-type
the most common cause of death was infection (n = 4
(29%)) and disease progression (n = 6 (30%)), respectively.
The patient with PCT-ATL died of unknown cause. The
First therapy approaches in ATL patients

Subtypes of ATL Patients treated, n
(% of patients)

CHOP-
(% of

Acute (n = 23) 18 (78%) 5 (27%

Lymphoma (n = 14) 12 (85%) 6 (50%

Chronic (n = 1) 1 (100%) 0

PCT-ATL (n = 1) 1 (100%) 0

Second line therapy approaches

CHOP-like alone n
(% of treated patients)

Acute (n = 23) 6 (26%) 6 (100%)

Lymphoma (n = 14) 5 (36%) 2 (40%)

Chronic (n = 1) 0 0

PCT-ATL (n = 1) 1 (100%) 1 (100%)

Third line therapy approaches

DHAP n (% of treated pati

Acute (n = 23) 2 (9%) 1 (50%)

Lymphoma (n = 14) 2 (14%) 1 (50%)

Chronic (n = 1) 0 0

PCT-ATL (n = 1) 0 0

Abbreviations: CHOP: Cyclophosphamide, Doxorubicin, Vincristine, Prednisone; AZT/IFN
Dexamethasone, Cytarabin, Oxaliplatin; DHAP: Dexamethasone, Cytarabin and Cisplatin

Table 3: First three therapy approaches in acute and lymphoma types of AT

www.thelancet.com Vol 21 May, 2023
patient with chronic-ATL was still alive with no evidence of
disease, under treatment, 10 years after the diagnosis.
Clinical outcomes of patients and PFS curves are shown in
Table 4 and Fig. 4.

Prognostic factors
In univariate analysis no prognostic factor reached sta-
tistical significance. However, a trend of a poor prog-
nosis was associated with higher serum creatinine and
uric acid levels. Given the absence of significant uni-
variate factors and the lack of sample size, no multi-
variate analysis was performed (Table 5).
like alone n
treated patients)

AZT/IFN alone n
(% of treated patients)

AZT/IFN plus chemotherapy n
(% of treated patients)

) 9 (50%) 4 (22%)

) 1 (8%) 5 (42%)

1 (100%) 0

1 (100%) 0

DHAOx n
(% of treated patients)

Bendamustine and idelalisib n
(% of treated patients)

Ritonavir and interferon n
(% of treated patients)

0 0 0

1 (20%) 1 (20%) 1 (20%)

0 0 0

0 0 0

ents) Lamivudine-zidovudine-Interferon-Etoposide
n (% of treated patients)

Bendamustine and idelalisib n
(% of treated patients)

0 1 (50%)

1 (50%) 0

0 0

0 0

: Zidovudine combined with PEGylated Interferon alpha; ATL: Adult T-cell Leukemia/Lymphoma; DHAOx:
.

L patients.
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Treatment Response ATL subtypes

Acute Lymphoma Chronic PCT-ATL

CR 1 (5%) 0 1 (100%) 0

PR 5 (26%) 2 (17%) 0 1 (100%)

ORR 6 (31%) 2 (17%) 1 (100%) 1 (100%)

PD 11 (58%) 9 (75%) 0 0

SD 2 (11%) 1 (8%) 0 0

Abbreviations: HR: Hazard Ratio; LDH: Lactate Dehydrogenase; IQR:
Interquartile; CI: Confidence Interval.
Abbreviations: CR: Complete Remission; PR: Partial Remission; PD: Progressive
Disease; SD: Stable Disease; ORR: Overall Response Rate (CR and PR); PCT-ATL:
Primary Cutaneous Tumor-Adult T-cell Leukemia/Lymphoma.

Table 4: Treatment responses to first line chemotherapy of the 32
patients of the study that received systemic therapy.
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Discussion
This study is the first to provide a comprehensive clin-
ical picture of ATL patients in French Guiana. Although
ATL is probably underdiagnosed in French Guiana,23 its
incidence of 1.52 per 100,000 inhabitants over the whole
French Guianese population is high compared to other
endemic countries. It is important to note that this is an
estimate, biased by population movements within the
territory and by access to care for the populations
studied. In addition, our data may provide an estimation
of ATL incidence in other Latin America population
where HTLV-1 serology is not systematically evaluated.
Some countries have 100% screening coverage, while
some others, such as Ecuador, Bolivia, El Salvador and
Guatemala have less than 10%.24 Remarkably, ATL’s
prognosis in French Guiana is one of the poorest in the
world when compared to Japan and other Latin Amer-
ican countries (see Supplementary Table S1). Early
mortality, at 28 days, did not differ between the two
aggressive groups but mortality at 6 months and 1 year
was catastrophic (Fig. 4). The severity of ATL and its
Fig. 4: Progression-free survival (Kaplan–Meier) by adult T-cell leukemia/lym
acute onset with hypercalcemia and organs’ involve-
ment, combined with the distance from the hospital
centres of the populations most affected by HTLV-1,
may contribute to this under-diagnosis and delay to
start treatment that may also result in poor prognosis.
Indeed, many of these patients live in remote areas, in
the countryside, Amazonian Forest, and have limited
access to secondary and tertiary health services.
Furthermore, undocumented persons–a very common
vulnerability in the border areasaccumulate difficulties
in accessing care.25 It has been suggested that Maroons
experienced the greatest difficulty in accessing health-
care.26,27 It may also explain why patients with smoul-
dering and chronic forms are underdiagnosed, because
no systematic screening of HTLV-1 infection and ATL is
performed in this area. In agreement with this hypoth-
esis, in a previous and first prospective study in French
Guiana, with a 16.7 years follow-up duration, ATL
incidence rate was 2.03 per 1000 HTLV-1 carrier-years
in women (95% confidence interval, 0.93–3.85 per 1000
HTLV-1 carrier-years) with more indolent forms of
ATL.28 In French Guiana, the median age at diagnosis
was 54 years similar to the one in Latin America (57
years)16 but lower than in Japan (68 years).29 Among
environmental factors, high rate of HIV co-infection
may contribute to accelerate the onset of disease and
worsen its prognosis.30 In French Guiana it has been
reported a high incidence of HTLV-1 infection in HIV
infected patients, particularly in Surinamese women
(5–10%),31–33 who are representing a significant propor-
tion of our study. Strongyloidiasis might be another
factor impacting the presentation and prognosis, since it
increases proviral load compared to HTLV-1 infection
alone, and may also accelerate proliferation and induce
resistance to chemotherapy.34 In our study, not fully
following international recommendations, only 39% of
ATL patients received anthelmintic drugs (ivermectin),
but only one case of disseminated strongyloidiasis was
phoma (ATL) subtype among 41 patients on the period 2009–2019.
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Variable Unit Deceased median (IQR) Survivors median (IQR) HR 95% CI p value

LDH UI/L 798 (465.3–1517) 899 (169.5–2314) 1 1 to 1 0.423

Creatinin 79 (60–120) 85.5 (58.75–145) 1.007 1–1.013 0.041

Age at diagnosis Years 54 (42–64) 62 (53–72.5) 0.998 0.969–1.029 0.916

Gender Male gender – – 1.401 0.551–3.560 0.479

Weight Kg 71 (57–82) 63.5 (53.75–90.5) 0.999 0.971–1.028 0.955

Natremia mmol/L 136 (134–140) 138 (133–140) 1.065 0.985–1.151 0.112

Kaliemia mmol/L 3.9 (3.4–4.5) 4 (3.2–4.8) 1.041 0.573–1.889 0.896

Uric acid mmol/L 550 (407–679) 578 (444–725) 1.006 1–1.012 0.071

Calcemia mmol/L 2.7 (2.4–4.1) 2.5 (2.37–3.54) 1.086 0.773–1.524 0.635

Calcemia maxima mmol/L 3.55 (2.7–4.85) 3.2 (2.51–3.61) 1.275 0.879–1.849 0.201

Hemoglobin g/dL 11.4 (10.4–13.2) 11.5 (9.7–12.8) 0.907 0.742–1.109 0.343

Platelet G/L 243 (175–329) 198 (113–250) 1 1 to 1 0.443

Deworming Presence – – 0.680 0.280–1.652 0.394

« B » signes Presence – – 1.602 0.556–4.617 0.383

Skin involvement Presence – – 1.3 (0.43–5.5) 0.91

Abbreviations: HR: Hazard Ratio; LDH: Lactate Dehydrogenase; IQR: Interquartile; CI: Confidence Interval.
Abbreviations: CR: Complete Remission; PR: Partial Remission; PD: Progressive Disease; SD: Stable Disease; ORR: Overall Response Rate (CR and PR); PCT-ATL: Primary
Cutaneous Tumor-Adult T-cell Leukemia/Lymphoma.

Table 5: Prognosis factors of survival of ATL patients.
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observed. It will be interesting in the future to evaluate
the effect of deworming treatment in HTLV-1 infected
population of French Guiana on the incidence and
prognosis of ATL.

Genetic diversity studies showed a major African
contribution (up to 95.7%) in Maroons.35 This highly
preserved African gene pool is believed to be unique of
Maroons compared to other African American pop-
ulations of Latin America, including creoles in French
Guiana.36 The Maroons, taken as a whole, are larger in
number than any other component of the Guianese
population, including the Creoles. They now number
some 100,000 individuals or 36% of French Guiana’s
population.37 Clustering of ATL followed by several
epidemiological studies revealed a high prevalence of
HTLV-1 in the Maroon ethnic groups.32,38–40 Indeed,
some villages present a HTLV-1 seroprevalence of 8%,
reaching 40% in women older than 50 years.39 Maroons
are therefore a population at risk of developing ATL and
should be more carefully followed in this respect. Viral
factors might be also involved in French Guiana. Thus,
evaluation of viral strains could be explored as it may
partly explain the clinical differences observed, particu-
larly compared to Japan.

Median PFS from the initiation of treatment was
poor with 93 and 115 days for the acute and lym-
phoma types, respectively. Our study population
showed great heterogeneity in the type of treatment
received according to Shimoyama’s subtypes. This is
certainly due to the absence of management proced-
ures according to the on-going guidelines. One of the
reason might be linked to the health professional
turn-over in French Guiana hospitals and the absence
www.thelancet.com Vol 21 May, 2023
during this period of a board-certified hematologist
on-site.41 This shows the importance of defining the
type of ATL and its extension and establishing clear
management following the recommendations, partic-
ularly at diagnosis, to prevent lethal acute complica-
tions including severe hypercalcemia, organs’ failure
and infections.42 Several studies have shown that re-
sponses to intensive chemotherapy do not last,
particularly in lymphoma groups. Thus, it is now
recommended to perform early allo-HSCT, ideally in
the first 100 days, in responding patients, even if CR is
not reached.22 In our cohort, because of the lack of
response, only half of our patients should have been
potential candidates to allo-HSCT, suggesting that
other chemotherapy or treatment, including mono-
clonal antibodies, not too toxic in this population of
immune compromised patients, should be used to
increase overall response. The response in acute ATL
was also lower than previously reported with AZT/
IFN. This might be due to the dose of interferon used
with pegylated form that might not be sufficient when
compared with the ones administrated with regular
INF (3MUX3/w vs 9M/d). Interestingly, the patient
with chronic ATL under this treatment exhibited a
response superior to 10 years. These findings suggest
that HTLV-1 carriers should be screened and treated
earlier with AZT and interferon.

A specific care pathway must be organized in French
Guiana as allo-HSCT requires sanitary medical evacua-
tion to mainland France and to search for a donor as
early as possible, especially in at-risk ethnic minorities.
The increase number of haplo-identical donors now
render possible with new protocols, to perform
9
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allo-HSCT in the majority of cases. These informations
should be considered in the future for the management
of ATL patients in French Guiana.

The limitations of this study relate to its retrospective
nature and related missing data, as well as the relatively
small size of the study population.

In conclusion, ATL disease in French Guiana has
similar characteristics to other Latin America countries
but has worse prognosis. This may be explained by its
occurrence in specific minorities, specific genetic
characteristics and access to specialized health care
limitations. Thus, the future objectives include imple-
mentation of early diagnosis facilities and manage-
ment procedures based on recent recommendations as
well as participation on basic and clinical research on
the disease in this particular population. To do so,
strong social support and efficient health network are
essential to early diagnosis and treatment of people
living with HTLV-1 at risk of developing ATL in French
Guiana.
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