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Press Release

Improved Prognostic Precision for Smoldering ATL
Using “RAISING” Technology
for Clonality Analysis of HTLV-1-Infected Cells

Key Points

® Researchers quantified the clonal expansion of HTLV-1-infected cells in smoldering adult T-cell
leukemia/lymphoma (ATL) patients using a clonality value (Cv), revealing that this disease group is
heterogeneous, comprising both high- and low-clonality populations.

® Patients with high Cv (=0.5) were found to have a significantly greater risk of progression to aggressive
ATL.

® Combining serum soluble IL-2 receptor (sIL-2R) levels—a conventional biomarker—with Cv markedly

improved risk stratification accuracy for disease progression.

Summary

Aresearch group led by Dr. Masumichi Saito (National Institute of Infectious Diseases / Japan Institute for
Health Security), Professor Yoshihisa Yamano, and Associate Professor Tomoo Sato (St. Marianna
University School of Medicine), together with Dr. Hiroo Hasegawa (Nagasaki University Hospital) and the
Joint Study on Predisposing Factors of ATL Development (JSPFAD), conducted a large-scale longitudinal
analysis involving 644 individuals. Utilizing the RAISING-CLOVA system, a novel and sensitive method for
quantifying clonality in HTLV-1-infected cells, the team demonstrated that Cv is a superior biomarker for
predicting the progression of smoldering ATL compared to conventional indicators such as proviral load
(PVL) and serum slL-2R levels.

Background

HTLV-1 infects an estimated 5—10 million individuals globally. Approximately 5% develop severe diseases
such as HTLV-1-associated myelopathy (HAM) or ATL. Smoldering ATL, a subtype characterized by 25%
abnormal lymphocytes in peripheral blood but often asymptomatic, can progress to aggressive ATL in over
half of the cases. However, no reliable biomarker for predicting this progression had been established.

Traditional prognostic indicators include PVL, the degree of clonal expansion of infected cells, and serum
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slIL-2R concentration. However, limitations in sensitivity and practicality have hindered their clinical utility.
The RAISING-CLOVA method overcomes these barriers by enabling rapid, high-sensitivity, and low-cost

quantification of clonal expansion as a numerical value (Cv).

Findings

Among smoldering ATL patients, those with Cv 20.5 showed a significantly higher risk of progression to
aggressive ATL (mean time to progression: 99 months), while those with low Cv remained stable. Cv
showed a stronger discriminatory power (AUC = 0.780) than PVL (AUC = 0.717) in ROC analyses. When
Cv and slL-2R levels (cutoff: 1,000 U/mL) were combined, patients could be stratified into three risk groups
with distinct progression trajectories:

e Low risk (R1): Cv <0.5 and sIL-2R <1,000 — no observed progression.

¢ Intermediate risk (R2+R3): Either Cv 20.5 or sIL-2R 21,000 — slow progression (MTTP: 156 months).
e Highrisk (R4): Cv 20.5 and sIL-2R 21,000 — rapid progression (MTTP: 25 months).

Outlook

Approximately 1,000 new ATL cases occur in Japan each year. Japan has played a leading role in global
HTLV-1 research, including the establishment of diagnostic criteria for ATL. This study substantiates the
clinical utility of Cv as a novel and powerful biomarker for risk stratification in smoldering ATL. These
findings could inform future precision medicine approaches and timely therapeutic interventions tailored to
individual risk levels.
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