
 1 

Persistent risk of Adult T-cell Leukemia/lymphoma 

after neonatal HTLV-1 infection through exchange transfusion 

 

Running title: Lifelong risk of HTLV-1 associated ATL 

 

Eric Oksenhendler1,2, Jocelyn Turpin3, Raphael Lhote1, Olivier Cassar4,5, Jean-Michel Cayuela6, Claire 

Fieschi1,7, Lionel Galicier1, Veronique Meignin8, Charles Bangham3, Antoine Gessain4,5. 

 

1 Département d’Immunologie Clinique, Hôpital Saint-Louis, Assistance Publique Hôpitaux de Paris 

(APHP), Paris, France 

2 EA3518, Université Paris Diderot Paris 7, Paris, France  

3 Section of Virology, Division of Infectious Diseases, Imperial College, London W2 1PG 

4 Unité d’Epidémiologie et Physiopathologie des Virus, Oncogènes, Département de Virologie, 

Institut Pasteur, 75015, Paris, France 

5 CNRS, UMR3569, 75015, Paris, France  

6Université Paris-Diderot, Sorbonne Paris Cité, Institut Universitaire d'Hématologie, EA3518, 

Laboratoire d'Hématologie, Hôpital Saint-Louis, AP-HP, Paris, France. 

7 Inserm U1126, Centre Hayem, Hôpital Saint-Louis, 1 avenue Claude Vellefaux, Paris, France  

8 Department of Pathology, Hôpital Saint-Louis, Assistance Publique Hôpitaux de Paris (APHP), 

Paris, France 

Keywords : HTLV-1 ; Adult T-cell leukemia/lymphoma ; transfusion 

Contact : Eric OKSENHENDLER 

Département d’Immunologie Clinique, Hôpital Saint-Louis, 1 avenue Claude Vellefaux 

75010, Paris, France 

Tel : +33 (0)1 42 49 96 90 

Fax : +33 (0)1 42 49 94 72 

Mail : eric.oksenhendlar@aphp.fr 

mailto:eric.oksenhendlar@aphp.fr


 2 

  



 3 

Abstract 

A 36-year-old Caucasian male presented with Adult T-cell Leukemia/Lymphoma (ATL). HTLV-1 

contamination was attributed to a neonatal exchange transfusion. Remission was achieved but 13 

years later he presented with symptoms suggesting ATL relapse. Molecular studies of T-cell clonality 

and virus integration sites revealed a clonal disease, distinct from the first tumour. 
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Human T lymphotropic virus type 1 (HTLV-1) is a human oncogenic retrovirus that infects at least 

five to ten millions of persons, worldwide, especially in high endemic areas as Japan, the Caribbean 

region, South America, West and Central Africa and parts of the Middle East and Australo-Melanesia 

(1). Among these infected individuals, around 3–7% will develop a very severe T-cell 

lymphoproliferation called adult T-cell leukemia/lymphoma (ATL). 

 

Case report 

We report the case of a man who presented two distinct tumors with characteristics of ATL, with 

a 11-year interval between the two episodes. The only medical history relevant to HTLV-1 infection 

was a neonatal exchange transfusion. 

 

This 36-year-old Caucasian male, born in Martinique in the Caribbean, presented with 

hypercalcemia, weight loss, fever and cervical lymphadenopathy. HTLV-1 infection was 

demonstrated both by western-blot serology and PCR and a lymph node biopsy revealed a CD4+ T-

cell lymphoma associated with a leukemic phase of malignant CD4+ CD25+ cells. He achieved 

complete remission with an intensive chemotherapy regimen (LMB-86 (2)). Allogeneic 

hematopoietic stem cell transplantation could not be carried out because of the absence of a 

potential donor. Early relapse occurred at 6 months with recurrence of lymphadenopathy, and was 

controlled with interferon alpha, zidovudine and lamivudine for 2 years. Persistent complete clinical 

remission was achieved. 

 

Thirteen years later, the patient presented with cervical lymphadenopathy and a relapse of ATL 

was diagnosed. The phenotype of the lymphoma cells was similar to that observed on the first 

episode. The disease progressed rapidly and the patient died with disseminated lymphoma and 

hypercalcemia refractory to several lines of chemotherapy. 

The patient’s mother, two brothers and one sister were tested negative for HTLV-1 infection 

(Figure 1 A). HTLV-1 env proviral sequences were analysed after specific amplification from DNA 

extracted from both frozen biopsy specimens (3). The two sequences (522 bp in the env gp21) 

showed 100% identity. These sequences which belong to the Transcontinental group of the 

Cosmopolitan subtype clustered clearly with other strains previously characterized in individuals of 

Caribbean origin (4) (Figurre 2). Acquisition of HTLV-1 infection by breast-feeding appears, 

therefore, very unlikely and, although sexual transmission cannot be excluded, HTLV-1 infection was 

attributed to a neonatal exchange transfusion performed a few days after birth because of rhesus 
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incompatibility disease (5). This transfusion was received in 1966, before the discovery of HTLV-1, 

and therefore, before the introduction of systematic screening of blood donors for this virus in 

Martinique, where the prevalence of HTLV-1 infection in adults is around 2% (1). 

Retrospective and prospective epidemiological data revealed that the HTLV-1 mother-to-child 

transmission (MTCT) rate was around 20%, and suggested that transmission occurred by breast-

feeding rather than in utero (6). Major risk factors for mother-to-child transmission include a high 

HTLV-1 proviral load in breast milk or in peripheral blood cells, a high anti-HTLV-1 antibody titer in 

the serum, and long duration of breast-feeding (>6 months). Milk-borne transmission was 

confirmed in an animal model and by the effectiveness of an intervention study to refrain from 

breast-feeding by HTLV-1-infected mothers, the ATL Prevention Program Nagasaki, that led to a 

marked reduction of HTLV-1 MTCT, by complete bottle-feeding, from 20.3 to 2.5%  (7). Interestingly, 

almost all ATLs occurs in patients who have been infected with HTLV-1 through breast-feeding. In a 

cross-sectional study, nearly all (97%) mothers of patients with ATL were HTLV-1 seropositive, 

contrasting with only 33% of the mothers of patients with HTLV-1-associated myelopathy/tropical 

spastic paraparesis (8,9). The present case report suggests that the timing of primary infection and 

duration of infection may be more important that the route, and that a very early infection with 

HTLV-1, during the neonatal period, is probably the major risk-factor for the risk of developing ATL 

in adulthood. 

For HTLV-1 carriers, the lifetime risk of ATL has been estimated around 4-7% (10).  ATL remains a 

devastating disease: very few patients survive the first episode, and the median overall survival is 

below 1 year. To date, late relapses appear to be very rare after 5 years of complete remission (11). 

We, therefore, investigated whether the second presentation in the present case was a relapse or 

a second distinct lymphoma using two complementary approaches to identify clonality: analysis of 

the T-cell receptor (TCR) rearrangement and of virus integration sites (12,13). No blood sample was 

available for molecular analysis in remission status. 

Molecular analysis of the TCR rearrangements in the first and second presentations revealed two 

distinct clones, suggesting the existence of two different clonal lymphomas (Fig. 1b). This result was 

confirmed by the analysis of the HTLV-1 proviral integration sites in the genomic DNA extracted 

from the biopsy specimens, by high-throughput sequencing. The 3′end of the HTLV-1 proviral 

genome and the adjoining fragment of genomic DNA were amplified by ligation-mediated PCR as 

previously described (13). The products were sequenced on an Illumina Genome Analyser. The two 

samples of 2002 and 2013 had, respectively, 68 and 133 proviral copies per 100 cells. In each case, 

the very high proviral load in the lymph node was associated with the massive infiltration by the 
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expanded clone. In the first tumor, the provirus in the major clone mapped in the centromeric 

region of chromosome Y while the main clone in the second tumor mapped to chromosome 21 with 

no common integration sites between the 2 samples. These results confirmed that the second 

episode was not a relapse of the primary tumor but a second, distinct lymphoma (Figure 1C). 

 

In conclusion, although this is a single case report, it provides two new important findings in the 

comprehension of the pathophysiology of HTLV-1 associated ATL. First, the risk of developing ATL 

which was until now nearly exclusively associated with acquisition of infection through prolonged 

breast-feeding, may be in fact mostly related to the timing of infection, whatever its route. HTLV-1 

infection in a baby, appears to be the major factor for the development of HTLV-1 infected cells and 

eventually ATL during adulthood. Second, early relapses occurring within a few months after 

achievement of complete remission are common, but in very few patients who experience a long-

term survival after a first episode of ATL, the risk for developing an other malignant clone remains. 
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Figure 1 

Figure 1: Relapse of HTLV-1-induced lymphoma with a distinct clonal distribution in a patient 

infected by blood transfusion at birth.  A) Pedigree of patient, showing the absence of HTLV-1 

infection and malignant disease in first-degree relatives. (-) seronegative for HTLV-1; (+) seropositive 

for HTLV-1; nt: not tested.  B) T-cell clonality analysis;  TCRG PCR amplification profiles are shown 

for two successive biopsies, PH1658 and PH1659, taken at the dates indicated. Tube A and B amplify 

VIf/V10-J and V9/V11-J, respectively (12). The amplification profiles are compatible with the 

presence of an abundant T-cell clone carrying a V10-J rearrangement in PH1658, and an abundant 

T-cell clone carrying a V9-J rearrangement in PH1659. C) HTLV-1 clonal distribution in the lymph 

nodes of the patient: genomic DNA was extracted from non-fixed biopsies and stored at -80°C. The 

HTLV-1 integration site analysis was carried out on 5g of DNA using linker-mediated PCR and high-

throughput sequencing (13). A total of 19 and 21 unique integration sites were identified in PH1658 

and PH1659 respectively; no integration site was detected in both samples. Each slice of the pie 

graph represents a unique proviral integration site and its width is proportional to the frequency of 

the clone. The proviral load was measured by qPCR as the ratio of proviral tax gene copies per 

human gapdh gene copies in 100 cells (14).  

  

Figure 2 

Figure 2: Phylogenetic analysis of HTLV-1 env sequences. Phylogenetic comparison was performed 

on 522-nucleotide-long env gp21 gene fragment of 50 HTLV-1 isolates, including the two sequences 

generated in this study (in blue boldface) and 48 previously published sequences. The phylogeny 

was derived by the maximum likelihood (ML) method using the GTR model. Horizontal branch 

lengths are drawn to scale, with the bar indicating 0.018 nucleotide replacement per site. Numbers 

on each node indicate the percentage of bootstrap samples (of 1000) in which the cluster to the 

right is supported (threshold value ≥50%). a-TC, a-JPN, a-SEN, a-WA, transcontinental, Japanese, 

Senegalese and West African clades of the a-subtype, respectively (4) 


