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INTRODUCTION
Adult T-cell leukemia-lymphoma (ATL) is a peripheral 

T-cell lymphoma associated with human T-cell leukemia 
virus type I (HTLV-1).1-3   The diversity in clinical features 
and prognosis of patients with this disease has led to its sub-
classification into the following four categories: acute, lym-
phoma, chronic, and smoldering types.4   The chronic and 
smoldering subtypes are considered indolent and are usually 
managed by watchful waiting until disease progression, anal-
ogous to the management of some patients with chronic lym-
phoid leukemia (CLL) or other lymphomas with indolent his-
tology.   Patients with aggressive ATL generally have a poor 
prognosis because of multidrug resistance of malignant cells, 
a large tumor burden with multi-organ failure, hypercalce-
mia, and/or frequent opportunistic infectious complications 

as a result of marked T-cell immunodeficiency and poor con-
dition.5-7   Therefore, early diagnosis and rapid referral to a 
tertiary hospital with hematologists is vital.   Comprehensive 
molecular analysis revealed that many somatic alterations in 
ATL cells largely converged on T-cell receptor NF-κB signal-
ing and other T cell-related pathways, and demonstrated a 
highly significant overlap with the Tax interactome, in addi-
tion to the frequent involvement of essential components of 
antigen presentation and immune surveillance.8

It is estimated that approximately 10 million people are 
infected with HTLV-1 worldwide, with endemic foci in the 
Caribbean basin, South America, sub-Saharan Africa, and 
Japan.9,10   Japan has the highest prevalence of HTLV-1 and 
ATL, with approximately 1 million HTLV-1 carriers and 
1000 deaths from ATL annually.10   HTLV-1 infection is also 
associa ted  wi th  inf lammatory  d iseases ,  inc luding 
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HTLV-1-associated myelopathy/tropical spastic paraparesis, 
HTLV-1 uveitis, and infective dermatitis associated with 
HTLV-1.9   Although the majority of HTLV-1 carriers remain 
asymptomatic during their lifetime, the annual incidence of 
ATL among HTLV-1 carriers is approximately 60 per 
100,000 carriers, with the lifetime risk being approximately 
5% for men and 3% for women in Japan.11   Epidemiological 
and clinical features of ATL in Japan, 2010-2011: A nation-
wide survey revealed that the median age at diagnosis was 68 
years (interquartile range, 60-75 years) and overall, 67.2% of 
ATL cases were diagnosed in the Kyushu-Okinawa area.12

The current prevalence of HTLV-1 in Japan as deter-
mined by screening of blood donors revealed that HTLV-1 
carriers were relatively rapidly aging and distributed not only 
in the endemic southwestern region of Japan, but throughout 
the country, particularly in the greater Tokyo metropolitan 
area.13

Thus far, there have been no reported case series of ATL 
from institutes in the greater Tokyo metropolitan area in the 
most recent two decades.   At our metropolitan center, the 
International Medical Center of Saitama Medical University, 
we have treated 13 patients with ATL referred from neighbor-
ing clinics or hospitals since 2007.   This study evaluated the 
diagnostic approach, clinical characteristics, and treatment 
outcomes of these ATL patients in comparison with those in 
nation-wide surveys in endemic areas.

PATIENTS AND METHODS
We evaluated a total of 13 patients with ATL who were 

newly diagnosed at the International Medical Center, Saitama 
Medical University, between April 2007 and April 2018.   
The total number of lymphoma patients during this period at 
our center was also evaluated.   The cut-off date for analysis 
was August 2018.   The diagnosis of ATL was based on clini-
cal features, histologically and/or cytologically confirmed 

mature T-cell malignancy, and the presence of anti-HTLV-1 
antibody.4-6   Subtypes of ATL were classified according to 
the criteria established by the Lymphoma Study Group of 
Japan Clinical Oncology Group.4   Clinical data included 
symptoms at onset with their duration, date of diagnosis, 
complications and laboratory/imaging data at diagnosis, ther-
apy regimens, date of death, cause of death, and date of latest 
follow-up.   This retrospective, nonrandomized, observa-
tional study using existing data was approved by the institu-
tional review board and the requirement for written informed 
consent was waived.

RESULTS

Incidence of ATL

Thirteen patients with ATL and 1422 additional lym-
phoma patients were newly diagnosed at our center between 
2007 and 2018.   The incidence of ATL among all lympho-
mas diagnosed was 0.9%, which was similar to that in other 
HTLV-1 non-endemic areas.

Diagnostic approach at the referring clinics/hospitals 
(Table 1)

The time from the onset of symptoms until referral to our 
center by clinics and hospitals was relatively short (median, 2 
months; range, 1-9 months), although one patient exhibited a 
chronic cutaneous lesion for 9 months before referral.   At the 
time of referral, all patients were suspected of having at least 
lymphoma, mostly with lymphadenopathy.   Five were exam-
ined for soluble IL-2 receptor (sIL-2R) and two were exam-
ined for anti-HTLV-1 antibody.   Diagnoses of ATL were only 
made for two patients before referral, both of whom pre-
sented with acute ATL with leukemic manifestation; there-
fore, they were investigated for the presence of HTLV-1 
antibody.

No. Age Sex Disease 
type Stage Initial symptom PS ATL-PI Birthplace Family history of 

malignancies

HTLV-Ab exami-
nation at previous 

hospital

1 79 male Lymphoma 4 Lymphadenopathy 0 3 Tohoku Mother, lymphoma (-)
2 76 male Acute 4 Lymphadenopathy 0 4 Kyushu Sister, breast cancer (-)
3 63 male Lymphoma 4 Lymphadenopathy 1 4 Kyushu (-) (-)
4 58 male Lymphoma 4 Abdominal symptoms 1 3 Okinawa (-) (-)
5 61 female Lymphoma 4 Lymphadenopathy 2 5 Kyushu (-) (-)
6 52 male Acute 4 Lymphadenopathy 2 4 Grandfather, Kyushu (-) (-)
7 70 female Lymphoma 2 Lymphadenopathy 0 1 Mother, Kyushu Mother, lymphoma (-)
8 48 female Lymphoma 4 Lymphadenopathy 2 5 not available (-) (-)
9 60 female Acute 4 Malaise 1 2 not available Mother, lymphoma (-)
10 49 male Acute 4 Abdominal symptoms 1 3 Mother, Kyushu Father, prostate cancer (+)
11 83 male Lymphoma 1 Lymphadenopathy 2 2 Kyushu (-) (-)
12 64 female Lymphoma 4 Lymphadenopathy 2 3 Kyushu (-) (-)
13 68 male Acute 4 Rash 1 5 Kyushu (-) (+)

Table 1. Patient characteristics

Abbreviations: ATL-PI, ATL-prognostic index; HTLV-Ab, human T-cell leukemia virus antibody; PS, performance status
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Clinical characteristics at the time of referral (Table 2)

The median age of the 13 patients (eight male and five 
female) was 65 years (range, 48-83).   Initial symptoms con-
sisted of superficial lymphadenopathy in nine, abdominal 
fullness in two, general malaise in one, and skin rash in one.   
The performance status (PS) was relatively stable in most 
patients (range, 0-2; median, 1).   In ten of the 13 patients 
(84%), the patient themselves or their relatives were born in 
Kyushu, an HTLV-1 endemic area.   The places of birth were 
unknown for the remaining three patients.   The mothers of 
three patients also had histories of lymphoma.

All patients were diagnosed with aggressive ATL (five 
acute type and eight lymphoma type); however, the disease 
status was generally stable with a median PS, ATL-
prognostic index (PI), and Japan Clinical Oncology Group-PI 
of 1, 3, and 0, respectively.14,15 sIL-2R levels were high in all 
patients, with a relatively wide range of 885-140,000 
(median, 25,440).   No patient developed complications due 
to opportunistic infections.

Treatment and outcomes (Table 2)

Initial treatment was a CHOP-based regimen for three, a 
VCAP-AMP-VECP-based regimen for six, and VCAP-AMP-
VECP (mLSG15) and mogamulizumab combined chemo-
therapy for four depending on the year, age, and PS.16   The 
response to initial treatment was summarized as complete 
remission in four, partial remission in four, stable disease in 
one, and progressive disease in four patients.   However, the 
response duration and survival were very short for most 
patients, and only two patients are alive without progressive 
disease at the time of writing: one young patient after alloge-
neic hematopoietic stem cell transplantation (Patient 12) and 
another with localized lymphadenopathy after VCAP-AMP-
VECP and mogamulizumab (Patient 7).

DISCUSSION
This study revealed that the diagnostic approach at clinics 

and hospitals before referral to our institute in a metropolitan, 
non-HTLV-1-endemic area was relatively prompt.   This 
resulted in no complications due to opportunistic infections 
or hypercalcemia with preserved PS in the 13 ATL patients 
even though the suspected diagnosis was lymphoma rather 
than ATL, as examination of anti-HTLV-1 antibody had not 
been performed in most cases.   These early referrals resulted 
in early initiation of intensive chemotherapy, achieving rela-
tively high response rates in our series.

Most of the patients presented with persistent superficial 
lymphadenopathy, which prompted clinicians to examine 
sIL-2R levels.   The markedly high levels in most patients 
suggested lymphoma, including ATL.   sIL-2R levels are rel-
atively high in ATL, particularly in aggressive ATL, com-
pared with in other lymphomas, probably due to shedding of 
the molecule from over-expressing ATL cells.17   However, 
one patient (Patient 13) suspected of having indolent ATL 
with a massive cutaneous lesion was followed by a dermatol-
ogist for more than 6 months with only topical therapy and 
no blood examination due to the absence of other symptoms 
until progression to acute crisis.

In this series at a core hospital with a small sample size, 
the median age at onset of ATL was relatively young com-
pared with that in a recent nationwide survey.12   This survey 
reported a significantly younger age (median 63 year) in the 
Kanto region, which includes our center, compared with that 
in other regions, likely reflecting the younger age of HTLV-1 
carriers that migrate into metropolitan areas from endemic 
regions, although no ATL patients were diagnosed or enrolled 
in the survey at our center during the survey period.   All ATL 
cases diagnosed at our center were either the acute or lym-
phoma type.   Possible reasons for the absence of chronic or 
smoldering ATL, which comprised approximately 20% of all 
ATL cases in the Japanese survey, include the indolent course 
of chronic/smoldering ATL with no symptoms or stand-alone 
cutaneous lesions, which may result in underdiagnosis, as in 
the case of Patient 13.12

This retrospective case series had a limited study popula-
tion and may have included several biases.   However, it pro-
vides preliminary but important information on the “real 
world” diagnosis and treatment of ATL in a metropolitan, 
HTLV-1 non-endemic area.

The age-standardized incidence of ATL using data from a 
population-based cancer registry in Japan and Surveillance 
Epidemiology and End Results in the US revealed that the 
age-standardized incidence in non-endemic areas in Japan 
and the US significantly increased during the study period 
(annual percent change [95% CI]; Japan-Honshu: +4.6% 
[1.1, 8.2]; US: +6.2% [1.5, 11.1]), whereas in HTLV-1 
endemic areas of Japan, there was no change (annual percent 
change [95% CI]; Japan-Kyushu: 0.0% [-1.6, 1.7]).18   
Similarly, the current prevalence of HTLV-1 in Japan based 
on screening of blood donors revealed that carriers were dis-
tributed not only in the endemic southwestern region of 

Median age, Year (Range) 65 (48-83)
Sex, Male/Female M/F: 8/5
Disease subtypes Acute/Lymphoma/Chronic/Smoldering: 

5/8/0/0
Stage I, II:III, IV=2:11
ATL-PI Low/ Intermediate/ High:  3/7/3
JCOG-PI 0/1/NA: 8/4/1
sIL-2R median (Range) 25,440 (885-140,000)
1st therapy CHOP-like/LSG15/Mog-LSG15: 3/6/4
Allo-HSCT (Yes/No) Yes/No: 4/9

Table 2. Summary of the patients’ characteristics

Abbreviations: Allo-HSCT, allogeneic hematopoietic stem cell 
transplantation; ATL-PI, ATL-prognostic index; CHOP, cyclophos-
phamide-doxorubicin-vincristine-prednisolone; JCOG-PI, JCOG-
prognostic index; LSG15, Mog, mogamulizumab; sIL-2R, soluble 
interleukin 2 receptor.
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Japan, but throughout the country, particularly in the greater 
Tokyo metropolitan area.13   These epidemiological findings 
suggest that ATL has been spread by carriers to non-endemic 
areas.   Therefore, it is becoming increasingly important that 
rapid diagnoses are made, particularly in HTLV-1 non-
endemic regions, to enable appropriate treatment of ATL 
patients following the recent migration of HTLV-1 carriers to 
non-endemic areas.12,13,18,19

ACKNOWLEDGMENTS
We thank the doctors who introduced the patients with 

ATL to our center.   We also thank Gillian Campbell, PhD, 
from Edanz Group for editing a draft of this manuscript.

CONFLICT OF INTEREST
Norio Asou received honoraria from Chugai Pharmaceutical 

Co., Ltd., Sumitomo Dainippon Pharma Co., Ltd., Asahi 
Kasei Pharma Co., Ltd., Novartis Pharmaceuticals, Nippon 
Shinyaku Co., Ltd., and Kyowa Hakko Kirin Co., Ltd., SRL 
Inc., and received research funding from Chugai Pharmaceutical 
Co., Ltd., Astellas Pharm Inc., Sumitomo Dainippon Pharma 
Co., Ltd., Asahi Kasei Pharma Co., Ltd., and Eisai Co., Ltd.   
Akira Matsuda received honoraria from Novartis Pharma K. 
K.   The other authors declare no conflicts of interest regard-
ing this study.

REFERENCES

	1	 Uchiyama T, Yodoi J, Sagawa K, Takatsuki K, Uchino H. Adult 
T-cell leukemia: clinical and hematologic features of 16 cases. 
Blood. 1977; 50 : 481-492. 

	2	 Poiesz BJ, Ruscetti FW, Gazdar AF, et al. Detection and isola-
tion of type C retrovirus particles from fresh and cultured lym-
phocytes of a patient with cutaneous T-cell lymphoma. Proc 
Natl Acad Sci USA. 1980; 77 : 7415-7419. 

	3	 Yoshida M, Miyoshi I, Hinuma Y. Isolation and characterization 
of retrovirus from cell lines of human adult T-cell leukemia and 
its implication in the disease. Proc Natl Acad Sci USA. 1982; 
79 : 2031-2035. 

	4	 Shimoyama M; Members of The Lymphoma Study Group. 
Diagnostic criteria and classification of clinical subtypes of 
adult T-cell leukaemia-lymphoma. Br J Haematol. 1991; 79 : 
428-437. 

	5	 Tsukasaki K, Hermine O, Bazarbachi A, et al. Definition, prog-
nostic factors, treatment, and response criteria of adult T-cell 
leukemia-lymphoma: a proposal from an international consen-
sus meeting. J Clin Oncol. 2009; 27 : 453-459. 

	6	 Utsunomiya A, Choi I, Chihara D, Seto M. Recent advances in 
the treatment of adult T-cell leukemia-lymphomas. Cancer Sci. 
2015; 106 : 344-351. 

	7	 Ohshima K, Jaffe ES, Kikuchi M, et al. Adult T-cell leukemia/
lymphoma. In: Swerdlow SH, Campo E, Harris NL, et al. (eds): 
WHO Classification of Tumour of Haematopoietic and 
Lymphoid Tissues. 4th ed, Lyon, IARC Press. 2017; pp. 
281-284. 

	8	 Kataoka K, Nagata Y, Kitanaka A, et al. Integrated molecular 
analysis of adult T cell leukemia/lymphoma. Nat Genet. 2015; 
47 : 1304-1315. 

	9	 Gessain A, Cassar O. Epidemiological aspects and world distri-
bution of HTLV-1 infection. Front Microbiol. 2012; 3 : 388. 

10	 Iwanaga M, Watanabe T, Yamaguchi K. Adult T-cell leukemia: a 
review of epidemiological evidence. Front Microbiol. 2012; 3 : 
322. 

11	 Tajima K; The T- and B-cell Malignancy Study Group. The 4th 
nation-wide study of adult T-cell leukemia/lymphoma (ATL) in 
Japan: estimates of risk of ATL and its geographical and clinical 
features. Int J Cancer. 1990; 45 : 237-243. 

12	 Nosaka K, Iwanaga M, Imaizumi Y, et al. Epidemiological and 
clinical features of adult T-cell leukemia-lymphoma in Japan, 
2010-2011: A nationwide survey. Cancer Sci. 2017; 108 : 
2478-2486. 

13	 Satake M, Yamaguchi K, Tadokoro K. Current prevalence of 
HTLV-1 in Japan as determined by screening of blood donors. J 
Med Virol. 2012; 84 : 327-335. 

14	 Katsuya H, Yamanaka T, Ishitsuka K, et al. Prognostic index for 
acute- and lymphoma-type adult T-cell leukemia/lymphoma. J 
Clin Oncol. 2012; 30 : 1635-1640. 

15	 Fukushima T, Nomura S, Shimoyama M, et al. Japan Clinical 
Oncology Group (JCOG) prognostic index and characterization 
of long-term survivors of aggressive adult T-cell leukaemia-
lymphoma (JCOG0902A). Br J Haematol. 2014; 166 : 739-748. 

16	 Cook LB, Fuji S, Hermine O, et al. Revised Adult T-Cell 
Leukemia-Lymphoma International Consensus Meeting Report. 
J Clin Oncol. 2019; 37 : 677-687. 

17	 Kamihira S, Atogami S, Sohda H, et al. Significance of soluble 
interleukin-2 receptor levels for evaluation of the progression of 
adult T-cell leukemia. Cancer. 1994; 73 : 2753-2758. 

18	 Chihara D, Ito H, Katanoda K, et al. Increase in incidence of 
adult T-cell leukemia/lymphoma in non-endemic areas of Japan 
and the United States. Cancer Sci. 2012; 103 : 1857-1860. 

19	 Ishida T, Itoh A, Tokura Y, et al. An integrated manual for 
hematologists and dermatologists to access the guidelines for 
the management of adult T-cell leukemia-lymphoma (2014). 
Rinsho Ketsueki. 2014; 55 : 2257-2261.

111

Akuzawa Y, et al.


