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Abstract

Human T-lymphotropic virus type 1 (HTLY-1) is highly endemic
in the Kyushu/Okinawa region of Japan. A nationwide
investigation verified the frequency of HTLV-1 carriers among
first-time blood donors and the occurrence of newly diagnosed
adult T-cell leukemia/lymphoma (ATL) cases from 2007 through
2008. After adjusting for differences in capture rate between
areas, the age-, sex- and area-specific incidence of ATL among
carriers was determined. Annual ATL incidence among 10 000
carriers was 7.7 and 8.7 for the Kyushu and non-Kyushu/Okinawa
regions, respectively. The incidence increased sharply for men
from their 40s to their 70s, but the rate in females remained
unchanged through their 50s to 80s. ATL incidence in middle-
aged females was still low, even if female carrier frequency was
assumed to be identical to that of males. Patients with ATL in
their 60s and 70s will comprise two-thirds of all patients with
ATL for the next 15 years in Japan.

Keywords: Adult T-cell leukemia/lymphoma, disease incidence,
epidemiology, human T-lymphotropic virus type 1, virus carrier

Introduction

Human T-lymphotropic virus type 1 (HTLV-1} is a causative
agent for adult T-cell leukemia/lymphoma (ATL) and infects
approximately 15-20 million people worldwide. After a
long incubation period, ATL arises in HTLV-1 carriers and
has one of the most aggressive clinical courses of the vari-
ous leukemias. HTLV-1 is highly endemic in southwestern
Japan (namely, in the Kyushu region and Okinawa Prefec-
ture), the Caribbean Islands, regions of South America and
tropical Africa [1,2]. Detailed data on ATL incidence among
HTLV-1 carriers in the whole of Japan were published in
1990 [3]. There has been no systematic study of ATL inci-
dence among carriers since then, although records of
patients with ATL were collected biennially until 1997 [4].
In 2008, a new nationwide study was initiated to investigate

HTLV-1 prevalence among blood donors and the incidence
of ATL. The study verified that the number of HTLV-1 carri-
ers was 1.08 million in the whole of Japan and has increased
outside the Kyushu region [5], indicating that the issue of
HTLV-1 carriers and ATL development has to be considered
nationwide in Japan. That study also collected records of
patients with ATL who were newly diagnosed during 2 years
(2007 and 2008), yielding estimates for the prevalence and
incidence of patients with ATL in relation to geographic area
and patient age [6].

Progress continues to be made in characterizing the
molecular mechanisms of gene alterations, signaling dereg-
ulation and cell cycle disorder in HTLV-1-infected cells [7,8].
However, the etiologic factors that promote transition to the
transformed leukemic state, whether biologic or socioeco-
nomic, remain unknown. In contrast, the environmental
conditions that contribute to the occurrence of carriers and
hence patierits with ATL are relatively clear from the pub-
lic health point of view: the routes of HTLV-1 infection are
well defined (breastfeeding, blood transfusion and sexual
behavior); measures for preventing HTLV-1 transmission
are well established (bottle feeding and blood screening);
carriers of the virus can be easily identified by testing for
anti-HTLV-1 antibodies; and the cost for establishing
these strategies can be calculated without much difficulty.
Therefore, the introduction of measures effective for the
eradication of HTLV-1 transmission might be considered
a political matter, requiring a solution that would involve
medical facilities, health officials and health authorities
nationwide [9,10]. To conduct such organized measures,
epidemiologic studies elucidating the exact number and
distribution of HTLV-1 carriers and patients with ATL are
essential. :

In this article, we provide an analysis of HTLV-1 preva-
lence and ATL incidence in Japan, verifying the incidence
of ATL among carriers in relation to geographic area and
carrier sex and age.
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Materials and methods

Nationwide study of HTLV-1 carriers and patients

with ATL

An investigation of the frequency of HTLV-1 carriers and
patients with ATL in Japan was organized in 2008 with the
aid of the Japanese Ministry of Health, Labor and Welfare,
Methods used and results for the number of HTLV-1 carri-
ers have been described in detail elsewhere [5]. Briefly, we
examined the number of individuals positive for anti-HTLV-1
antibody with a confirmatory immunofluorescence test
among first-time blood donors during the 2 years from 2007
to 2008. Based on the frequency obtained, we calculated the
number of HTLV-1 carriers in categories defined by gendey,
age and geographic area. The study team also collected the
number of patients with ATL newly registered during this
2-year period [6]. Almost one-third of medical institutions
with hematologic faculties in Japan (n = 156) participated in
the investigation. The results indicated a mean annual ATL
occurrence of 455 in those institutions. The investigation
included a survey for newly registered patients with B-cell
non-Hodgkin lymphoma (B-NHL), which served as an inter-
nal control (see below).

Capture rate for patients with B-NHL and ATL

in the survey '

Our survey likely captured only a subset of the population
of patients with ATL, given that only one-third of medical
institutions with hematological faculties participated in this
study. The frequency of participation by medical facilities
differed greatly among areas. The distribution of HTLV-1 car-
riers, moreover, is geographically biased; nearly half of the
carriers dwell in the southwestern region of Japan [5]. These
factors would have compromised the precise enuineration
of patients with ATL if the observed numbexs for ATL were
directly extrapolated using the ratios of populanon size or
the number of facilities partlmpatmv To avoid this problem,
we collected data for patients with B- cell non—Hodgkm lym-
phoma (B-NHL) as well. It is generally accepted that the fre-
quency of B-NHL occurrence is independent of geography
in Japan [11,12]. The number of patients with B-NHL in an
area, therefore, is expected to cmrelate with the size of the
population of the area studied. ‘

The statistics for cause of death published by the Japa-
nese Ministry indicate that the annual number of deaths
from B-NHL has remained constant over the past 3 years,
with a mean value of 9020 [6]. Considering the malignancy
of the diseases included in this disease category, the num-
ber of annual occurrences of B-NHL is expected to be
similar to that of deaths from the disease. We thus estimated
the B-NHL incidence in a given area by allocating the total
number of deaths in Japan (9020) based on the proportion of

" the population of a given area to that of the whole of Japan.
Comparing the expected number and the observed number
in a given area, we calculated the capture rate of B-NHL
occurrence in each region covered by this survey. Apply-
ing this capture rate to the observed number of patients
with ATL, we deduced the number of patients with ATL that
would occur in each area.

700.ndd 2

Estimation of sex-, age- and area-specific ATL occurrence
and future occurrence of patients with ATL

The number of patients with ATL is known to be exception-
ally high in Okinawa and all prefectures in the Kyushu region,
but very low in other areas. Therefore, figures for ATL were '
deduced for the geographic areas of Okinawa Prefecture,
each of the seven individual prefectures in the Kyushuregion,
the Kyushu region (all seven prefectures combined) and all
non-endemic regions combined (non-Okinawa/Kyushu
region) (Figure 1). The total of the number from each area
that was deduced using the capture rate described above was
defined as that expected to occur in a year in the whole of
Japan. We assigned the total number obtained to each age
category based on the proportion of observed ATL incidence
among age categories. Age category was defined by dividing
the 0-99 age-span into 10-year intervals. ATL incidence in an
age category was defined ag the proportion of the deduced
number of patients with ATL among HTLV-1 carriers in
the age category. Cumulative lifetime frequency of ATL
incidence as expressed by percent was obtained by summing
the decennial incidences for ages 0-79 years and multiplying
the total by 10. )

Using the projected estimates for the number of HTLV-1
carriers that have been published [5] and the ATL incidences
in age categories obtained in this study, we calculated the
number of cases of ATL expected to occur in the next 15 years.

Statistical analysis
Data were analyzed using SSRI software (Excel Statistics ver.

8; Social Survey Research Information, Tokyo, Japan) for

Windows (Microsoft Excel 2007; Tokyo, Japan). Statistical
analysis was performed using the x? test. p-Values of less
than 0.05 were considered significant.

Results

We first evaluated the B-NHL capture rate in each area
studied. We allocated the annual number of deaths from

Okin aw%i"

Figure 1. Geographic areas of Japan covered in this article.
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Table 1. Survey for B-cell non-Hodgkin lymphoma.

Adult T-cell leukemia incidence in Japan 3

B-NHL Population Population B-NHL B-NHL capture ratef
observed® (thousand) ratio expected! (95% CI)
Whole country 3582 127771 1 9020 0.397 (0.387-0.407)
- All regions except Kyushu/Okinawa  2870.5 113107 0.8852 7985 0.359 (0.349-0.370) .
Kyushu region$ 704 13295 0.1040 939 0.750 {0.722-0.777)
Fukuoka 265 5055 0.0396 357 0.742 (0.697-0.788)
Saga 31.5 861 0.0067 61 0.518 (0.391-0.642)
Nagasald 1255 1460 0.0114 103 1.218
Oh-ita 30.5 1205 0.0094 85 0.359 (0.257-0.461)
Kumamoto 63.5 1832 0.0143 129 0.491 (0.406-0.579)
Miyazaki 68.5 1146 0.0080 81 0.847 (0.767-0.924)
Kagoshima 119.5 1737 0.0136 123. 0.975 (0.942-1.001)
Okinawa 15 1371 0.0107 97 0.078 (0.024-0.130)

B-NHL, B-cell non-Hodgkin lymphoma; CI, confidence interval.

*Average annual number of patients with B-NHL observed in 2008 and 2009.

tExpected annual number of patients with B-NHL assuming 9020 deaths from B-NHL in whole country per anoum.
*Ratio of number of observed patients with B-NHL to that of expected patients with B-NHL.

SKyushu region includes prefectures of Fuluoka, Saga, Nagasaki, Oh-ita, Kumamoto, Miyazaki and Kagoshima.

B-NHL (9020) among the defined areas according to the
proportion of the population in each of the areas studied. For
example, as the population of Fukuoka Prefecture accounts
for 3.96% of the Japanese population, the expected annual
incidence of B-NHL in the area was calculated to be 357
(9020 X 0.0396) (Table I). Because the present study identi-
fied 265 patients with B-NHL in Fukuoka, the B-NHL cap-
ture rate in Fukuoka was determined to be 0.742 (265/357).
Assuming that we identified patients with ATL with the same
capture rate as for B-NHL in this area, the expected number
of new patients with ATL in Fukuoka was calculated to be 76
(56.5/0.742), with the observed number of patients being

56.5 (Table II). Compared with the estimated carrier num-

ber in Fukuoka (102 700) [5], the annual incidence for ATL
among carriers in Fukuoka Prefecture was calculated fo be
0.074% (76/102 700). Using the same method, we deduced
the annual occurrence of ATL cases and-ATL incidence
among carriers for each of the defined areas {Table II).

The numbers for expected ATL occurrence in Okinawa
Prefecture, the Kyushu region as the total of those in the seven
individual prefectures, and the hon-Okinawa/ Kyushu region
were 148, 325 and 510 per annum, respectively. In Okinawa

Table I, Survey for adult T-cell leukemia/lymphoma.

Prefecture, however, only two institutions participated in
this study, and reportéd only 15 and 23 cases for B-NHL
and ATL, respectively, during the study period. This yielded
wide confidence intervals (Cls) for both the B-NHL capture
rate and annual ATL incidence. We therefore described the
total number of patients with ATL as being 835 occurring
annually in the whole of Japan excluding Okinawa Prefecture
(Table I1). '

The annual incidence of ATL among 10 000 HTLV-1 car-
riers in Okinawa was 21.8, and in the individual prefectures
in the Kyushu region the annual incidence ranged between
6.1 and 9.0. Thus, although the rate in Okinawa was signifi-
cantly higher than any of those in the prefectures in Kyushu
{(p<0.01), it had a broad CI, as explained above. The rate in
the Kyushu region, 7.7, was not statistically different from
that in the combined non-Okinawa/Kyushu region (8.7).

The age distribution of HTLV-1 carriers and ATL incidence
among carriers are shown in Figures 2(a) and 2(b) by adjust-
ing the total number of ATL occurrences to 983 per annum
including the number for Okinawa. The incidence increases
sharply for men in their 40s, peaks in their 70s, and decreases
sharply thereafter. The rate also increases for women in

Annual ATL
Number of carriers  incidence per 10 0008
ATL observed® ATL expected® (thousand) (95% CI)
Whole country 455 (983)* 1078.7 =
Whole country except Okinawa 443.5 835* 1010.7 8.3(7.9-8.8)*
All regions except Kyushu/Okinawa 183 510 586.1 8.7 (8.4-8.9}
Kyushu region? 260.5 325% 424.5 7.7(7.1-8.6)*
Fukuoka 56.5 76 103.1 7.4(7.0-7.9)
Saga 6.5 13 18.4 7.1{5.5-9.0)
Nagasaki 58 48 55.4 8.7
Oh-ita 14.5 40 446 9.0(7.1-12.7)
Kumamoto 15.5 32 46.4 6.9 (5.8-8.2)
Miyazaki 27.5 32 53.5 6.0 (5.6-6.7)
Kagoshima 82 84 103.1 8.1(7.9-8.4)
Okinawa 11.5 148 68.0 21.8(13.0-70.0)
ATL, adult T-cell leukemia/lymphoma; B-NHL, B-cell non-Hodgkin lymphoma; CI, confidence interval; HTIV-1, human
T-lymphotropic virus type 1.
*Cumulative sum.

tAverage annual number of patients with ATL observed in 2008 and 2009.
*Expected annual number of patients with ATL deduced using B-NHL capture rate.

SAnnual ATL incidence among 10 000 HTLV-1 carriers.

9Kyushu region includes the prefectures of Fukuoka, Saga, Nagasaki, Oh-ita, Kumnamoto, Miyazaki and Kagoshima.
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Figure 2. Sex-specific HTLV-1 carriers and ATL incidence in relation to age. Solid and broken lines indicate data for females and males, respectivel
(a-d). {a, b) Data obtained in this study: (a} carrier numbef, (b) 'ATL incidence among carriers (percent per anntum). (¢, d) Data deduced fron
calculations assuming that the carrier rate in females is identical to that in males: (c) carrier number, (d) ATL incidence among carriers (percent pe
annum). ATL incidence for females is higher in their 40s and lower in their 60s ta 80s compared to males

their 40s but remains at approximately the same level until
it decreases in their 70s. The rate is significantly higher in
fernales than in males in their 408 (p<<0.01), whereas it is
significantly lower in females than in males in their 50s to
80s (p<<0.01). Cumulative lifetime incidence of ATL at the
age of 79 was 7.2% and 4.2% for male and female carriers,
respectively.

It has been argued that ATL occurs almost exclusively
among carriers who -acquired HTLV-1 infection during
their neonatal period or infancy [13,14], and that horizontal
transmission after adolescence occurs preferentially from
males to females [15-17]. Adult female carriers, therefore,
include a considerable proportion of individuals who
acquired infection horizontally and thus have little possibil-
ity of developing ATL, which might correspond to the lower
ATL incidence in females in their-50s to 80s. To examine this
possibility, we recalculated the female carrier number by

° applying the male carrier rate to the female population in
each age category and then recalculated the ATL incidence
in ferales. Based on this adjustment, the total number of
female carriers is predicted to decrease by 27.1% (from 667
000 to 486 000) for the whole of Japan [Figure 2(c)]. Using
this recalculated carrier number, the adjusted ATL inci-
dences for female carriers are predicted to increase but still

’00.ndd 4

show differences from those for males [Figure 2(d)]: rate:
for females are significantly higher in their 40s and lower i
their 60s to 80s (p < 0.01 for all comparisons).

To estimate the number of patients with ATL expectec
in the future, we applied the ATL incidence in each agt
category to the estimated number of HILV-1 carriers ir
each age category [5] for the next 15 years in Japan. We thu
expect that the number of patients with ATL will decreast
continuously from 940 in 2012 to 530 in 2027 (Figure 3)
Patients in their 60s and 70s are expected to account for the
increasing plurality (27% and 39%, respectively) of patient:
during the next 15 years.

Discussion

We evaluated the incidence of ATL among HTLV-1 carri
ers in the categories defined by sex and age of carriers anc
geographic area in Japan. To compensate for the geographic
variation in participation frequency by medical facilities
we normalized values using the B-NHL capture rate fo
each area, given that the B-NHL incidence in Japan appean:
to be independent of geography [11,12]. This strategy o
data collection, which was previously adopted by Tajim:
[3], is essential, particularly for the epidemiologic study o
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Figure 3. Projected ATL occurrence over the next 15 years. Bars
show the expected number of patients with ATL for each 10-year age
category.

a phenomenon with geographic clustering of subjects. We
also assumed that the number of cases of disease is similar
to that of deaths for B-NHL. Comparing the total number
of observed B-NHL cases with the average annual number
of B-NHL deaths registered nationwide, the B-NHL cap-
ture rate in this study was calculated to be 39.7%, a figure
reflecting the data collection efficiency of this study. The
capture rate was higher in the Kyushu region (0.750) than
in non-Kyushu regions (0.359), which might have resulted
from greater intereést in an HTLV-1-related study among
physicians in the endemic area, Kyushu, than among
physicians in the non-endemic area. ;

Annual occurrence of ATL as the total in seven individual
prefectures in the Kyushu region and non-Kyushu/Okinawa
region was deduced to be 835 (95% CI, 795-887). The num-

ber for Okinawa Prefecture was not included in this calcula- -

tion because of the wide CI(95% CI, 88-476). If, however, the
number for Okinawa is added, the total number of cases of
ATL in the whole of Japan amounts to around 1000, which
is close to the number of deaths from ATL reported by the
Japanese Ministry of Health, Labor and Welfare (1075 and
1048 in 2007 and 2008, respectively) [18]. This could support
the adequacy of the estimation of ATL occurrence based on
the B-NHL capture rate in the present study. Thirty-nine
percent of patients with ATL were expected to be found in
the Kyushu region, and more than 350 were expected in the
metropolitan areas of Tokyo, Osaka and Nagoya combined
(data not shown). ;
‘We did not detect a significant difference in ATL incidence
among carriers when comparing Kyushu to non-Okinawa/
Kyushu regions, despite the large differences in HTLV-1
prevalence. This result suggests that local environmental fac-
tors that may influence ATL development are shared between
these areas. The ATL incidence in Okinawa was shown to be
more than twice as high as those in other regions, including
the Kyushu region, which is geographically proximal to Oli-
nawa. The transcontinental HTLV-1 subgroup (subgroup A)
accounts for 20-35% of virus infecting residents in Okinawa,
but for very few cases in other regions of Japan, includ-
ing Kyushu, where the Japanese subgroup (subgroup B)

~ 700indd 5
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predominates [19,20]. The ATL-causative potency of
subgroup A might be higher than that of subgroup B, although
there is, to our knowledge, no published data showing
distingnishable differences in ATL incidence between
HTLV-1 variants. Background genetic diversity including -
HLA in carriers also may contribute to differences in ATL
incidence [21-23]. In fact, several genome-wide association
studies have verified a considerable difference in the genetic
background between residents of Okinawa and mainland
Japan {24,25]. Comorbidity or differences in lifestyle, socio-
economic status and natural environment also may play a
role [26-28].

Although these questions are worthy of inquiry, we are,
for the present study, limited in the data collection we can do
in the Okinawa region. We estimated annual ATL incidence
on the basis of B-NHL capture rate. Accordingly, the estimate
likely becomes less confident-when the number of observed
cases of B-NHL. decreases. This is the case for Okinawa,
where small numbers of cases were reported for B-NHL and
ATL during the study period. Future study participation by
a larger number of medical institutions and physicians in
Okinawa will be needed to draw conclusions on geographic
differences in ATL incidence among carriers.

Another limitation of this study is that all demographic
data on ALT incidence presented in this article were deduced
using, as the denominator, the HTLV-1 carrier number
determined among blood donors. However, the HTLV-1

-prevalence among blood donors often is reduced compared

to values obtained in other populations, such as pregnant
women, outpatients, inpatients or even local residents
[29,30]. Therefore, the actual numbers of HTLV-1 carriers
for each demographic category are expected to be greater
than those used in this study. This effect is expected to
lessen the actual ATL incidence and lifetime incidence
compared to the results derived in this article.

Figure 2 shows that the ATL incidence rate starts to
increase for patients in their 30s and peaks in their 70s before
subsequently decreasing [3,31]. This trend was seen for both
sexes. The decreased incidence in very elderly patients may
reflect comorbidity with other age-related diseases such as
cardiovascular disease or malignancy, such that those other
diseases are registered as the cause of death. Alternatively,
carriers with more intrinsic risk factors for ATL might have
already developed the disease before their 80s, effectively
selecting for living carriers in their 80s and 90s with low risk
of developing ATL.

Another finding in this study was that ATL incidence
in males increased with age, with peak values observed
among men in their 70s; in contrast, incidences were largely
unchanged in women from their 40s to 80s. The rate in
males in their 70s was almost twice as high as that for females
in their 70s. This sex-specific change of incidence with age
was previously documented in the study conducted in Ehime
Prefecture [31]. As explained above, carriers who acquired
infection via horizontal transmission after adolescence are
believed to be devoid of risk for ATL development [13,14].
Assuming that vertical transmission occurs equally for
male and female children and that horizontal transmission
occurs preferentially from males to females, we recalculated
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the number of female carriers by applying the male HTLV-1
prevalence to the female population, and then used this
adjusted value to reevaluate ATL incidence. This is a strategy
that had previously been employed by Tokudome et al. [32].
This modification permitted the comparison of sex-specific
ATL incidence mainly among carriers who nominally
acquired infection vertically, although some proportion of
male carriers might also have been infected horizontally. The
recalculated ATL incidence for females was increased by this
assumption, but the significant differences between sexes
remained valid except for patients in their 50s. Thus, male to
female transmission of HTLV-1 with proposed reduced risk
for future ATL development does not fully explain the lower
ATL incidence observed in middle-aged female carriers [32].

The low ATL incidence peculiarly found among females
in their 50s to 70s may suggest that women in their 50s to 70s
might have had some condition around birth that decreased
the risk of ATL development. However, it is difficult to envi-
sion such a condition that would have affected only the
female population. Sex-specific differences in immune
surveillance potency or tumorigenicity may affect the inci-
dence. It was reported that men were significantly less likely
than women to have reduced reactivity to purified protein
derivative among HTLV-1-negative individuals, whereas this
gender difference was not apparent among HTLV-1 carriers
[33]. Habitual smoking or alcahol intake, both of which are
seen more frequently among males, may also increase their
risk of developing ATL. A significant increase in HTLV-1 viral
load in subjects with moderate alcohol consumption has
been described [34]. Gender differences in lung and gastric
cancer incidence and mortality have been attributed to the
higher rate of smoking and drinking in males compared to
fernales [35,36]. Alternatively, the low incidence of ATL spe-
cifically found among females through their 50s to 70s might
reflect the influence of sex hormones or menopausal status
on disease development. To our knowledge, studies have
rarely mentioned the effect of sexhormones on the molecular
mechanism described for ATL development [37~39] Tiwillbe
important to examine any possibility of §ex differences in the
molecular or cellular mechanismi(s) of ATL development.

Previous work has shown that the lifetime ATL incidence
is between 2 and 5% [13,31,32,40] among carriers. The result
in our study, 5.2% for both sexes combined, is in line with
reported values, The rate for men (7.2%) was higher than
that for women (4.2%), which could partly be explained by
the hypotheses described above, namely, the absence of
ATL development among horizontally infected carriers and
preferential horizontal transmission of HTLV-1 from men to
women. These views, however, are based on relatively small
cohort studies and deserve verification by a nationwide
cohort study wherein seroconverted individuals are followed
for life.

Our analysis predicts that the number of patients with
ATL will decrease continuously over the next 15 years. In
contrast, the proportion of patients in their 60s and 70s
will increase year by year, with senior citizens expected to
account for two-thirds of new cases detected over the next
15 years. Patients with ATL in their 60s and 70s are gener-
ally considered intolerant of aggressive chemotherapy or
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hematopoietic stem cell transplant with a conventional
myeloablative regimen [41,42]. Recently, hematopoietic
stem cell transplant following a reduced intensity condition-
ing regimen has been proposed for use in elderly patients
with hematologic malignancy [43,44]. A clinical trial using
interferon-o. and zidovudine is also being conducted in
Japan [45]. Demonstration of the efficacy and safety of these
new approaches for elderly patients with 'ATL will require
further study.

This article defines a nationwide ATL mmdence among
HTLV-1 carriers by taldng into consideration the expected
differences in disease capture rate among areas. Among
Caribbean and Brazilian carriers, a demographic peak of
patients with ATL was reported among those in their 40s,
with little sex-specific difference in incidence [46-48], which
is in contrast with the data presented in this article. Stud-
ies in endemic areas outside of Japan for the occurrence of
ATL among carriers by age, sex and geographic area using
disease capture rate will be reqmred to understand local
factors that contribute to disease pathogenesis.

In conclusion, ATL develops in nearly 1000 HTLV-1
carriers annually in Japan. ATL incidence among carriers is
similar among all regions of Japan, including Kyushu. The
incidence is significantly lower among middle-aged females
compared to males. The number of patients with ATL is
predicted to decrease over the course of the next 15 years,
but patients in their 60s and 70s will constitute two-thirds
of new cases. The development of treatment strategies and
suppértive interventions applicable to elderly patients is
needed.
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