Received: 21 March 2021 Revised: 23 July 2021 Accepted: 1 August 2021

DOI: 10.1111/cas.15097

ORIGINAL ARTICLE Cancer Science Ri215:%

Epidemiology of adult T-cell leukemia-lymphoma in Japan: An
updated analysis, 2012-2013

Shigeki Ito! | Masako lwanaga®? | Kisato Nosaka® | Yoshitaka Imaizumi* |

Keniji Ishitsuka®© | Masahiro Amano® | Atae Utsunomiya’ | Yoshiki Tokura® |
Toshiki Watanabe’ | Kaoru Uchimaru®® | Kunihiro Tsukasaki'! | Collaborative
Investigators

1Hematology & Oncology, Department of Internal Medicine, lwate Medical University School of Medicine, Iwate, Japan

2Department of Clinical Epidemiology, Nagasaki University School of Medicine, Nagasaki, Japan

3Department of Hematology, Kumamoto University School of Medicine, Kumamoto, Japan

4Department of Hematology, Nagasaki University Hospital, Nagasaki, Japan

SDepartment of Hematology and Rheumatology, Kagoshima University Hospital, Kagoshima, Japan

%Department of Dermatology, Faculty of Medicine, University of Miyazaki, Miyazaki, Japan

7Department of Hematology, Imamura General Hospital, Kagoshima, Japan

8Hamamatsu University School of Medicine, Hamamatsu, Japan

“Department of Practical Management of Medical Information, St. Marianna University School of Medicine, Kanagawa, Japan
ODepartment of Computational Biology and Medical Sciences, Graduate School of Frontier Sciences, The University of Tokyo, Tokyo, Japan

"Department of Hematology, International Medical Center, Saitama Medical University, Saitama, Japan

Correspondence

Shigeki Ito, Hematology & Oncology, Abstract

Department of Internal Medicine, Iwate Adult T-cell leukemia-lymphoma (ATL) is a T-cell malignancy that is endemic to Japan.
Medical University School of Medicine,

Yahaba-cho, Iwate 028-3695, Japan. In this latest nationwide study of ATL, we collected the data from 4 nationwide reg-
Email: shigei@iwate-med.ac.jp istries of patients diagnosed in 2012-2013; the Hematology Blood Disease, the Skin
Masako lwanaga, Department of Clinical Cancer Society, the Hospital-Based Cancer Registries, and information from the hos-

Epidemiology, Nagasaki University School
of Medicine, Sakamoto 1-12-4, Nagasaki

852-8523 Japan. present study, 2614 patients with ATL were diagnosed based on the registries, and
Email: masakoiwng@gmail.com

pitals that participated in the Japanese nationwide survey of ATL in 2010-2011. In the

117 departments registered 1042 patients. Among these patients, 984 were eligible

Kunihiro Tsukasaki, Department of for analysis. The median age at diagnosis was 69 y. A larger proportion of patients
Hematology, International Medical Center, . . .
Saitama Medical University, 1397-1 Yamane, with ATL older than 70 y was diagnosed with the lymphoma subtype, and more than

Hidaka, Saitama 350-1298, Japan.

half of the patients with ATL in the metropolitan areas were born in the human T-
Email: tsukasak@saitama-med.ac.jp

cell leukemia virus type | (HTLV-1)-endemic areas of Kyushu/Okinawa, which are al-

Funding information most identical to the findings in our 2010-2011 study. Additionally, we identified that
AMED, Grant/Award Number:

Abbreviations: APP, ATL Prevention Program; ATL, adult T-cell leukemia-lymphoma; HTLV-1, human T-cell leukemia virus type I; JNSA, Japanese Nationwide Survey of ATL; JSCSR,
Japanese Skin Cancer Society Registry; JSHBDR, Japanese Society of Hematology Blood Disease Registry; NHBCR, Nationwide Hospital-Based Cancer Registry; RA, rheumatoid
arthritis.

Ito, Iwanaga and Tsukasaki contributed equally to this work.

Collaborative Investigators are listed in Appendix S1.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in
any medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.

© 2021 The Authors. Cancer Science published by John Wiley & Sons Australia, Ltd on behalf of Japanese Cancer Association.

4346 wileyonlinelibrary.com/journal/cas Cancer Science. 2021;112:4346-4354.


www.wileyonlinelibrary.com/journal/cas
mailto:﻿
mailto:﻿
mailto:﻿
https://orcid.org/0000-0002-3899-6603
mailto:﻿
https://orcid.org/0000-0001-6682-2451
https://orcid.org/0000-0002-2954-5691
https://orcid.org/0000-0002-7030-497X
mailto:﻿
mailto:﻿
mailto:﻿
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:shigei@iwate-med.ac.jp
mailto:masakoiwng@gmail.com
mailto:tsukasak@saitama-med.ac.jp

ITO ET AL.

18ck0106338s0502; Ministry of Health,
Labor and Welfare of Japan, Grant/Award
Number: H26-GanSeisaku-Ippan-006

KEYWORDS

1 | INTRODUCTION

ATL is a mature T-cell malignancy with diverse clinical features and

12 and it is etiologically associated with human T-cell

prognoses,
leukemia virus type | (HTLV-1) infections.®* HTLV-1 causes non-
neoplastic inflammatory diseases such as HTLV-1-associated my-
elopathy/tropical spastic paraparesis, HTLV-1 uveitis, and other
diseases with suspected but unestablished associations including ar-
thropathy, pneumopathy, dermatitis, exocrinopathy, and myositis.’
The virus is transmitted through 3 routes: mother to child, sexual
intercourse, and blood transfusions.? It has been reported that
breastfeeding is the major route in mother-to-child transmissions,
and that the overall infection rate of HTLV-1 by seropositive moth-
ers is between 10% and 30%.1° Conversely, only 3%-5% of HTLV-1
carriers who were infected through breastfeeding develop ATL, and
they often experience a long period of latency.** The rarity and la-
tency are associated with the multi-step leukemogenesis of the dis-
ease.'? It has been well known that HTLV-1-infections are prevalent
in southwestern Japan, central South America, sub-Saharan Africa,
a part of the Middle and Far East, a part of Europe, and a part of
Oceania and central Australia.’®'® However, sporadic HTLV-1 infec-
tions and patients with ATL have been observed in other small areas,
which are possibly due to population migration from the HTLV-1-
endemic areas. Globally, approximately 2000-3000 patients with
ATL are newly diagnosed annually.*”*

Since the first discovery of ATL in Japan in 1977,%2 9 biennial
nationwide clinico-epidemiological surveys of ATL have been con-
ducted from 1981 to 1998 by the T- and B-cell Malignancy Study
Group.w’27 These nationwide studies have revealed an unbalanced
disease distribution in Japan, and it has established the epidemio-
logical features of ATL and clinical subtypes (smoldering, chronic,
lymphoma, and acute) based on the diversity of the clinical features
of the patients and its natural history.?® However, after the estab-
lishment of the Shimoyama criteria, no nationwide study has been
conducted in Japan except for an abridged ATL survey in 2008.%°

In 2010, the number of HTLV-1 carriers in Japan was estimated to
be 1 million, based on the seropositivity of HTLV-1 among blood dona-
tions.2° The number of HTLV-1 carriers in Japan had not significantly
decreased from that in the 1990s. From 2013 to 2018, our research

team also conducted a nationwide clinico-epidemiological study of
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patients with ATL migrated from the endemic areas for HTLV-1 to the non-endemic
metropolitan areas. The present study was able to reduce the burden of searching
each hospital and to update the clinico-epidemiological characteristics of a large num-
ber of patients with ATL in Japan, suggesting the usefulness and feasibility of the
novel data collection method. The establishment of a more sophisticated database

management system for ATL is necessary for future continuous surveys.

adult T-cell leukemia-lymphoma, epidemiology, HTLV-1, nationwide survey, registry data

patients with ATL who were diagnosed from 2010 to 2011 in Japan®!
using methods similar to those described in previous nationwide stud-
ies performed from 1981 to 1998.172% Our research revealed the fol-
lowing characteristics of patients with ATL included in the study: (1)
the median age at first diagnosis was 68 y; (2) half of the patients with
the lymphoma subtype were older than 70 y, whereas one-third of the
patients with the chronic subtype were younger than 60 y. Therefore,
we showed that the clinical and epidemiological characteristics of pa-
tients with ATL diagnosed from 2010 to 2011 were significantly differ-
ent from those of patients diagnosed from 1981 to 1998.1728

However, our previous nationwide study of patients with ATL
in 2010-2011%! had several drawbacks. The source of data of the
patients was limited to hospitals with more than 100 beds that had
dedicated hematology and/or dermatology departments and were
based on the list of medical institutions in the Regional Bureau of
Health and Welfare, which might have caused underestimation and
limited generalizability. Furthermore, information on the incidence
of ATL has not been reported in the nationwide Japanese cancer reg-
istry primarily because ATL, having the word “leukemia,” was previ-
ously included under the category of “other leukemia” in the registry;
ATL was included in a few limited prefectural cancer registries with
high-quality data.®? Therefore, the additional nationwide surveys
of ATL are expected to confirm the characteristics of patients diag-
nosed with ATL in more recent years.

Therefore, the aim of the present study was to verify our previ-
ous clinico-epidemiological findings of patients with ATL diagnosed
from 2010 to 2011 in Japan®! by performing a novel nationwide
survey of patients diagnosed with ATL from 2012 to 2013 using an
improved method to efficiently collect data from 3 existing nation-
wide registration systems (Hematology Blood Disease, Skin Cancer
Society, and the Hospital-Based Cancer Registries) in Japan.

2 | MATERIALS AND METHODS
2.1 | Study design and data sources
We performed a retrospective, multicenter, hospital-based survey of

patients with ATL from April 2016 to March 2020. Subjects included

in this study were patients newly diagnosed with ATL between January
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2012 and December 2013. The study protocol was approved by the
ethics committee and institutional review board (IRB) of the National
Cancer Center (approval no. 2016-065) and Saitama Medical University
(approval no. 17-037) in Japan. The ethical committee waived the need
for written informed consent because of the retrospective design and
anonymous data collection. The present study was conducted in ac-
cordance with the Declaration of Helsinki. All the patients' clinical in-
formation was provided anonymously from the participating hospitals.

The study procedure was in accordance with our previous na-
tionwide hospital-based survey®* with some modifications regard-
ing data acquisition. We used 4 academic registry systems: (1) the
Japanese Society of Hematology (JSH) Blood Disease Registry
(JSHBDR) %% (2) the Japanese Skin Cancer Society (JSCS) Registry
(JSCSR) 34 (3) the Nationwide Hospital-Based (NHB) Cancer Registry
(NHBCR) %°; and (4) information from the hospitals that participated
in our previous nationwide survey for ATL (the Japanese nationwide
survey of ATL, JNSA) in 2010-2011.%!

The overall study procedures were as follows. After receiving per-
mission to collect data from the 3 academic databases (JSH registry,
JSCS registry, and NHB cancer registry), we obtained the following
information from hospitals that registered patients with ATL: 2130 pa-
tients were registered from 378 hospitals in the NHBCR; at least 54
patients were registered from 37 hospitals in the JSCSR; 992 patients
were registered from 219 hospitals in the JSHBDR; and 844 patients
at most were registered from 77 hospitals in the 11th JNSA (Figures S1
and $2).3! After combining the information from the 4 databases, we
checked for duplication in the number of cases of ATL. We identified,
in total, 2614 unique patients with ATL from the 4 registries. We then
asked each of the hospitals to provide anonymized information on
each patient with ATL, and we received the records from the hospitals
that agreed to participate in this study. Finally, we checked for possi-
ble multiple entries and confirmed the diagnosis of ATL based on the
study sheets. All data collection and management were performed by
a professional clinical research support office (Ata-Life Inc.). Data col-
lection began in September 2016 and ended in April 2019.

The detailed study procedures for each step were as follows. We
obtained the anonymized list of patients from each academic data-
base as shown above and then identified, in total, 2614 patients with
ATL. After consolidating hospital names from the 4 registries, we
made a list of 465 unique hospitals with dedicated departments for
hematology and/or dermatology. We then asked if the hematologists
or dermatologists would participate in our study (Figure 1). We also
asked participating hospitals to only register once even if a patient
was registered across the 4 databases.

The initial questionnaires from 197 hospitals (42% of those listed
in the first questionnaire) were returned. Of those returned, 140
hospitals (71%) agreed to participate in the study after approval by
the IRBs at each respective hospital (Figure 1). We then sent a set of
the study sheets to the 140 hospitals. The study sheets contained
epidemiological items including age, sex, place of diagnosis, and clin-
ical items including diagnostic criteria and subtype classification; the
sheets were almost identical to those used in our previous nation-

wide survey.®?

| 1st questionnaire was sent to 465 hospitals |

| 197 hospitals responded |
1

| 140 hospitals participated |
1

| 117 departments reported |

v

| 1,042 patients were registered |

58 patients were excluded
47 were in HTLV-1 carrier state

S 8 had insufficient data on ATL diagnosis
2 had date of diagnosis outside of study
1 was inappropriate case (no data)
A 4

| 984 patients were assessed |

FIGURE 1 Study flowchart of ATL in Japan, 2012-2013.
Abbreviations: ATL, adult T-cell leukemia-lymphoma; HTLV-1,
human T-cell leukemia virus type |

2.2 | Evaluation of patients' eligibility for enrollment

A central review was conducted on all the returned study sheets by
5 hematologists skilled in the field of ATL (AU, SI, KN, YI, and KT).
Criteria for ATL included cytologically or histologically confirmed
T-cell malignancy with HTLV-1 seropositivity,3®%” and ATL subtype
classification was performed.?® To eliminate repeated patient data,
we checked the initials, sex, birth date, and hospital location of each

patient, as necessary.

2.3 | Statistical analyses

Continuous variables were described using the median and range, in-
terquartile range, or mean with standard deviation, and comparisons
were evaluated using Wilcoxon's rank-sum test or the Kruskal-Wallis
test. The continuous variables were also categorized into several
groups, as necessary. The differences in the frequency of the cat-
egorical variables were compared using the chi-square test or Fisher
exact test. The agreement in the diagnosis of ATL subtypes among
the participating hospitals and our central review was assessed by
Kappa statistics using QuickCalcs (GraphPad Software online calcu-
lator [GraphPad Software.]). For all statistical analyses, a two-sided
P-value of < .05 was considered significant.

3 | RESULTS
3.1 | Clinical characteristics of patients
From the 4 databases in Japan, we identified in total 2614 pa-

tients with newly diagnosed ATL during a 2-y period (Figure S1).
Among the 140 hospitals to which we sent a set of study sheets,
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117 departments reported information on patients with ATL, which
included 1042 patients (Figure 1). Among those patients, 58 were
excluded from the central review process because of the following
reasons: (1) HTLV-1 carrier state (n = 47); (2) insufficient informa-
tion to make a diagnosis of ATL (n = 8); (3) date of diagnosis out-
side the study period (n = 2); and (4) and lack of information (n = 1).
Finally, in total, 984 patients were included in the analysis (Figure 1).
Approximately 87% of the subtype classification at the participating
hospitals was consistent with the central reviewer's classification,
indicating substantial agreement (Kappa coefficient, 0.865, 95% ClI,
0.837-0.892) (Table S1).

The characteristics of the 984 patients are summarized in Table 1
and Table S2. The median age of all patients diagnosed from 2012 to
2013 was 69 y (Table 1), and the mean age at diagnosis was 67.9 y
(Figure 2A). These findings were almost identical to the median and
mean ages (68 and 67.5 vy, respectively) of the patients in our previ-
ous study from 2010 to 2011.%* However, the ages were approxi-
mately 10 y older than those in the 1980s and 1990s (Table S3). Of
the 984 patients, 525 (53.3%) were male, and 459 (46.7%) were fe-
male. The male-to-female ratio was 1.14 (Table 1), which was almost
identical to the 1.12 ratio found in our previous 2010-2011 study
(Table $3).3! There was also no significant difference in the age dis-
tribution by sex (P = .37) (Figure 2B).

The most common subtype of ATL was acute (51.9%) (Figure 3A),
followed by lymphoma (24.9%), chronic (12.5%), and smoldering
(10.7%); these results were similar to the proportions in our previous
2010-2011 study (Figure 3A and Table $3).3' However, the propor-
tion of the acute subtype (51.9%) was slightly higher than in the pre-
vious 2010-2011 study (49.5%).2* The proportion of smoldering and

TABLE 1 Characteristics of adult T-cell
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chronic subtypes together was 23.2% in the present study, which
was almost similar to that in our 2010-2011 study (24.8%) but was
greater than those in the 1990s and 2006-2007 studies (Figure 3A).
In evaluating the age at diagnosis (Figure 3B), we found that the pro-
portion of the lymphoma subtype increased with age, particularly
after 70 y old, whereas the chronic subtype decreased with age
(Figure 3B). In contrast with the previous 2010-2011 study, female
predominance in the chronic subtype was not observed in this study
(Figure S3).

3.2 | Distribution of location of participating
hospitals and patients' birthplaces

When we checked the geographical areas of the hospitals, Kyushu
was still the area with the largest number of patients with ATL (69.8%
of all patients) (Table $3), and the majority of patients diagnosed in
Kyushu were also born in Kyushu where HTLV-1 is most endemic
(Figure 4A,B). In addition, almost 30% of patients with ATL who were
diagnosed in the Kanto region, which includes the Tokyo metropoli-
tan area, were born in Kyushu. Furthermore, almost 60% of patients
with ATL who were diagnosed in Kinki and Chubu (the second and
third largest metropolitan areas, respectively) were born in Kyushu
(Figure 4A,B). In Hokkaido, Tohoku, Chugoku, and Shikoku, few pa-
tients with ATL were born in Kyushu. All the known patients in the
northern non-endemic and non-metropolitan areas (Hokkaido and
Tohoku) and most patients in the western non-endemic and non-
metropolitan areas (Chugoku and Shikoku) had non-immigrant ori-

gins (Figure 4A,B). If movement of the parents to the metropolitan

leukemia-lymphoma patients diagnosed in Items s {mi Summary
2012-2013 in Japan Evaluable patients n 984
Gender, Male/Female (M/F ratio) n 525/459 (1.14)
Age at diagnosis, median (range), y 69 (25-98)
Age at diagnosis category, y
<40 n (% of all) 12(1.2)
40-49 47 (4.8)
50-59 147 (14.9)
60-69 322(32.7)
70-79 307 (31.1)
80< 151 (15.3)
Subtype
Acute n (% of all), median age, y 511 (51.9), 68
Lymphoma 245 (24.9),72
Chronic 123 (12.5), 64
Smoldering 105 (10.7), 67

Complications and past history

Malignancy other than

n (% of all) 107 (10.9%)

Hematological malignancies

Autoimmune disease

37 (3.7%)
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FIGURE 2 Age distribution of patients with adult T-cell
leukemia-lymphoma. A, Mean age at diagnosis of patients by
year of diagnosis from the 1980s to the present study. B, Age
distribution of patients in the present study by sex

area from Kyushu is associated with the increased number of pa-
tients with ATL in the metropolitan area, the proportion of young
patients diagnosed in the metropolitan area might be higher than
those diagnosed in Kyushu. To confirm this hypothesis, we next ex-
amined the proportion of young patients diagnosed in the metro-
politan areas, Kyushu, and other areas. As shown in Figure S4, the
proportions of patients with ATL younger than the median age (69 y)
diagnosed in the metropolitan areas were 63.5%, 61.0%, and 63.2%
in Kanto, Chubu, and Kinki, respectively. In contrast, the proportion
in Kyushu was 38.7%.

3.3 | Comorbidities of patients

In evaluating the prevalence of comorbid malignant diseases and
history of malignant diseases other than ATL, we found that 107
(10.9%) patients had non-hematological malignancies (Table 1),
which was also similar to that found in the previous 2010-2011
study (11.6%). However, the proportion of those with autoimmune
disease was greater in the present study (3.7%) than in the previous
2010-2011 study (0.7%).3! All the reported malignancies and auto-
immune diseases are listed in Table S4. The most common malignant
disease was colorectal cancer, which was similar to the previous
2010-2011 study. The most common non-malignant disease was RA

(1.0%), which was similar to the estimates of the prevalence of RA

(0.6%-1.0% of the Japanese population) mentioned in a Japan RA
cohort study.*®

4 | DISCUSSION

The present study renewed the epidemiological characteristics
of patients with ATL diagnosed from 2012 to 2013 in Japan by
using patient information from hospitals in 3 existing patient reg-
istry systems and those that registered patients in our previous
nationwide ATL study in 2010-2011.% By cooperating with these
existing academic data sources, the present study was able to re-
duce the burden of searching each hospital, and it enabled the
updating of the clinico-epidemiological characteristics of a large
number of patients with ATL in Japan. The epidemiological fea-
tures of patients with ATL in the present study were as follows:
(1) the median age at diagnosis was 69 y; (2) the subtype distribu-
tion revealed that patients with smoldering and chronic subtypes
comprised more than 20%; (3) approximately 70% of patients with
ATL were diagnosed in the HTLV-1-endemic Kyushu/Okinawa
areas; (4) even among the patients diagnosed in the HTLV-1-
non-endemic metropolitan areas, more than half of the patients
were born in Kyushu where HTLV-1 is highly endemic; (5) among
the patients in Hokkaido, Tohoku, and Chugoku/Shikoku (HTLV-
1-non-endemic and non-metropolitan areas), few patients were
born in Kyushu/Okinawa. Therefore, the clinico-epidemiological
findings observed in the present study were distinct from those
in the 1980s to 1990s and almost identical to those in our previ-
ous 2010-2011 survey despite the difference in the data collec-
tion method between the present study and the 2010-2011 study
(Table S3). These results suggest the validity of the novel data
collection method in the present study. As shown in the present
and previous 2010-2011 surveys,®! the age at diagnosis increased
compared with the earlier nationwide surveys. One possible rea-
son is the discontinuation of breastfeeding in HTLV-1-positive
mothers. A prefecture-wide intervention program, named the
APP, started in 1987 in Nagasaki Prefecture to prevent milk-borne
transmission. Results from the study that analyzed the changes in
HTLV-1 seroprevalence in first time blood donors who donated
blood from 2000 to 2006 showed that among the birth cohort
of 1981-1990, the seroprevalence was lower among those born
during 1987-1990, whereas it was stable among those born dur-
ing 1981-1986,% indicating the effect of APP on reducing HTLV-1
carriers. Conversely, a nationwide HTLV-1 antibody screening test
for pregnant women was started in 2011 in Japan. However, the
subjects included in the present study were patients newly diag-
nosed with ATL between 2012 and 2013. In our cohort, APP and
the HTLV-1 antibody screening test for pregnant women might
be able to reduce the number of asymptomatic carriers younger
than 30 y old but not that of patients with ATL. The effect of the
discontinuation of breastfeeding of HTLV-1-positive mothers on
reducing the number of patients with ATL may probably be ob-
tained a few decades from now.
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In the present study, the most common subtype of ATL was
acute, followed by lymphoma, chronic, and smoldering. This in-
dicates that the proportion of indolent ATL is significantly lower
than that of aggressive ATL, which is consistent with the results
of previous studies. There are 2 possible reasons for a lower inci-
dence of patients with indolent ATL compared to aggressive ATL;
in most cases, the indolent-type ATL is not diagnosed properly
due to a lack of symptoms or abnormalities in the complete blood
count. In addition, patients with acute-type ATL may develop di-
rectly from HTLV-1 carriers in most cases. A recent report on the
sequential follow-up of 6 HTLV-1 carriers who developed aggres-
sive ATL 2-14 y later showed clonal evolution of HTLV-1-infected
cells.*°

Epidemiological studies for ATL have been conducted after it
was initially described in 1977, and the responsible virus, HTLV-
1, was subsequently discovered.’®'* A recent study in Australia
revealed a high prevalence of HTLV-1 in Aboriginal individuals

L41

but found limited development to ATL.”" Outside of Japan, epide-

miological studies of ATL have been scarce compared with those

=50 50-59 6&0-69 TO-7T9 =80
Age at diagnosis (years)

of HTLV-1, possibly reflecting the difficulty in collecting data on
patients with ATL because of its rarity. The most unique aspect
of the present study was collecting information on patients with
ATL from candidate hospitals via existing large academic data
resources that included hematological malignancies, skin can-
cers, and the newly established NHB cancer registry system in
Japan. As a result, we were able to include, for the first time,
more than 1000 patients with ATL who were diagnosed over a
2-y period. Estimation of the annual number of newly diagnosed
patients with ATL has been debated.* An NHB survey was con-
ducted recently, in which in total 910 new cases of ATL were di-
agnosed from 2006 to 2007; the estimate of the annual number
of ATL cases in Japan was approximately 1000.2? The present
study, using the 4 ATL registries in Japan, revealed that more
than 2614 patients with ATL were newly registered during a 2-y
period. The registered number of patients in the present study
suggested that the annual incidence of ATL will be approximately
30% more than that previously estimated.?’ Furthermore, the
number of total patients with ATL in the JSCSR and 11th JNSA
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FIGURE 4 Distribution of patients with adult T-cell leukemia-lymphoma by area of birth and by area of hospital where registered. A,
Seven geographic areas in Japan. B, The proportion of each birth area among areas of hospitals where patients were registered

is unknown, resulting in the underestimation of ATL incidence in
this study. However, after a central review of the registered data,
5% of the patients were not eligible. Further efforts using data-
base registry systems should lead to the improved accuracy of
estimating the annual incidence of rare diseases such as ATL. We
recognize that studies that use multiple existing databases have
several shortcomings because ATL can involve both lympho-
hematological and skin systems. Two independent site-specific
databases for ATL such as the blood disease registry®® and skin
cancer registry34 may cause double registration; therefore, we
carefully checked the birth date, birthplace, and diagnosis date
of each patient and did not find double-entries in the present

study. Previously, Takezaki et al*!

suggested that the annual inci-
dence of ATL based on the NHB survey may be underestimated
because approximately 65% of ATL cases might have been missed
due to a low response of the participating hospitals in endemic
areas. However, in the present study, the proportion (69.8%) of
registered patients from Kyushu was identical to the finding in
our previous 2010-2011 study (Table S4).%' Therefore, we be-
lieve that the low responses of the participating hospitals would
be minimal. Nevertheless, further efforts should establish a more
sophisticated database management system for ATL. Although
the incidence of ATL is expected to decrease in the near future,
there are no data supporting the estimate so far. Therefore, it is
important to continue such nationwide surveys to evaluate the
incidence of ATL.

In evaluating the geographic distribution of the place of diag-
nosis and birthplace of patients with ATL, we found that Kyushu
was the most common area of ATL diagnosis and the most com-
mon birthplace of patients with ATL. Interestingly, almost 30% of
patients with ATL in the Kanto region and almost 60% of those
in Kinki and Chubu were born in Kyushu (Figure 4B). These dis-
tribution patterns are identical to those in HTLV-1-infected per-
sons among blood donors.>3° In contrast, all known patients in
the northern non-endemic and non-metropolitan areas (Hokkaido
and Tohoku) and most in the western non-endemic and non-
metropolitan areas (Chugoku and Shikoku) had non-immigrant
origins (Figure 4B). These findings suggest the importance of the
clustering of HTLV-1 carriers in the development of ATL in non-
endemic and non-metropolitan areas, which is a similar phenome-
non observed in endemic areas (Kyushu) and in contrast with the
confirmed importance of immigrants in metropolitan regions.30
Additionally, we showed that the proportion of patients with ATL
younger than the median age in a metropolitan area was higher
than those diagnosed in Kyusyu (Figure S4). These results sug-
gest that the relatively high incidence of patients with ATL in the
3 metropolitan areas (Tokyo, Kinki, and Chubu) (Figure 4B) was
due to population migration from HTLV-1-endemic areas (Kyushu/
Okinawa) after the high economic growth era in Japan around
1970.4243 Because of population migration, sporadic cases have
also been observed in North America, particularly in New York

and Miami, and Europe, particularly in France and the United
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Kingdom. The incidence of ATL is rising in non-endemic regions
of the world. 414443

In Japan, the official mortality statistics from the Ministry of
Health indicates that approximately 1000 individuals have died from
ATL from 1999 to 2017, with no indication of a decline in the trend.*®
Therefore, HTLV-1 infection has consistently contributed approxi-
mately 1000 deaths annually in Japan, with a clustering in individuals
older than 50 y. Patients with ATL are extremely difficult to treat; a
national objective is necessary to develop new agents for the treat-
ment of patients in addition to reducing new HTLV-1 infections in
both endemic and non-endemic areas in Japan. To tackle this prob-
lem, several vaccine candidates for HTLV-1 are being developed not
only in Japan but also internationally.*”"%° In the near future, new
HTLV-1 infections are expected to be eliminated, and new ATL de-
velopment should be limited in Japan.

Inconclusion, the present study showed the clinico-epidemiological
features of patients with ATL who were recently diagnosed in Japan
using recent advances in malignancy registration. The novel data
collection method using 4 nationwide registries is feasible. To con-
tinuously and more accurately identify the clinico-epidemiological
features of patients with ATL, the establishment of a more sophisti-

cated database management system for ATL is necessary.
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