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Adult T-cell leukemia/lymphoma (ATLL) is a peripheral T cell
neoplasm that is associated with infection by the human T-cell
leukemia virus type I (HTLV-1). Although the high incidence of
ATLL in HTLV-1-endemic areas is well known, population-based
evidence concerning the incidence of ATLL in non-endemic
areas is scarce. To answer this, we estimated the age-standard-
ized incidence of ATLL from 1993 to 2006 for Japan and 1993
to 2008 for the US and assessed its trend using data from a
population-based cancer registry in Japan and Surveillance
Epidemiology and End Results (SEER) in the US. The Japanese
data were collected from 15 prefectures. A total of 2055
patients in the three prefectures in Kyushu and 1380 patients
in the 12 prefectures in Honshu were diagnosed with ATLL in
the study period. In the US, a total of 140 patients were diag-
nosed with ATLL. The results showed that the age-standardized
incidence in non-endemic areas in Japan and in the US signifi-
cantly increased during this period (annual percent change
[95%CI]; Japan-Honshu: +4.6% [1.1, 8.2]; US: +6.2% [1.5, 11.1]),
while in the endemic areas of Japan there was no change
(annual percent change [95%CI]; Japan-Kyushu: 0.0% [�1.6,
1.7]). This result indicates that the disease has been spread by
carriers to non-endemic areas, and suggests the necessity of
establishing a standard preventive strategy. (Cancer Sci 2012;
103: 1857–1860)

A dult T-cell leukemia/lymphoma (ATLL) is defined as a
peripheral T cell neoplasm associated with infection by

the human T-cell leukemia virus type I (HTLV-1).(1) Human
T-cell leukemia virus type I infects an estimated 10–20 million
people worldwide,(2) and is primarily transmitted by breast-
feeding, blood transfusion, sharing of needles, and sexual inter-
course. Infection with HTLV-1 and cases of ATLL are
endemic in several regions of the world, including southwest-
ern Japan (Kyushu), the Caribbean basin, and parts of Central
Africa.(1) Sporadic cases in non-endemic areas have also been
described, but the affected patients had often migrated from
endemic regions and were usually exposed to the virus early in
life.(3) The virus has long latency, resulting in ATLL after sev-
eral decades (median onset of disease is around 60 years) and
the cumulative risk of developing the disease is reported to be
2–5%.(4)

Although virology and treatment strategies have progressed
over recent decades,(5–10) trends in the incidence of ATLL in
non-endemic areas have not been epidemiologically evaluated.
Here, we report trends in the incidence of ATLL in Kyushu,
an endemic area of Japan, Honshu, a non-endemic area of
Japan, and the United States (US).

Material and Methods

We used the population-based cancer registry data of Japan
and the US for these analyses. The Japanese data were col-
lected from 15 prefectures (Akita, Yamagata, Miyagi, Niigat-
a, Tochigi, Chiba, Kanagawa, Fukui, Aichi, Tottori,
Okayama, Hiroshima, Saga, Nagasaki and Kumamoto; three
from Kyushu, 12 from Honshu), which were included in the
Monitoring of Cancer Incidence in Japan (MCIJ) project.(11)

The MCIJ project, data source of our analysis, was started
in 2007 as a national project aiming to collect and unite the
cancer registry data of each prefecture by the standardized
protocol. Currently, national estimates for incidence are
based on 15 out of 32 prefectures, which provided data to
the MCIJ project. This selection is based on the interna-
tional rules for the cancer incidence in population-based reg-
istry data that evaluates the quality index for completeness
of registry.(12) As for data in the US, the SEER nine regis-
tries that are Atlanta, Connecticut, Detroit, Hawaii, Iowa,
New Mexico, San Francisco-Oakland, Seattle-Puget Sound,
and Utah, was used.(13,14) The data of the MCIJ project con-
sists of 33.7% of the Japanese population,(11) while that of
SEER9 consists of 9.5% of the US population.(13,14)

The period covered in these analyses was 1993–2006 in
Japan and 1993–2008 in the US. In the Japanese and US
cancer registry systems, disease incidence data are con-
structed and collected according to the International Classifi-
cation of Diseases – Oncology (ICD-O). Adult T-cell
leukemia/lymphoma was coded as 9827 in ICD-O-3 and we
identified the number of cases from the database. Incidence
rates were standardized by age-adjustment according to the
world standard population,(15) and were calculated as newly
diagnosed cases of ATLL per 100 000 person-years. We
estimated the annual percent change (APC) by joinpoint
regression analysis and evaluated the trend, as described in
detail elsewhere.(16) The standard error of the age-standard-
ized rate was estimated for each year. All computations
were performed with STATA version 11 (STATA Corpora-
tion, College Station, TX, USA) except for the joinpoint
regression analysis, for which we used the Joinpoint
Regression Program version 3.3 (US National Cancer Insti-
tute, Bethesda, MD, USA). For the joinpoint regression
analysis, two-sided P-values < 0.05 were considered statisti-
cally significant.
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Results

A total of 2055 patients in the three prefectures of Kyushu and
1380 patients in the 12 prefectures of Honshu in this study
were diagnosed with ATLL between 1993 and 2006. In the
US, a total of 140 patients were diagnosed with ATLL in the
nine registries in this study between 1993 and 2008. There
was a slight male predominance in the incidence of ATLL

(male/female ratio of incidence, Honshu: 1.39, Kyushu: 1.52,
US: 1.26). When we looked at the ethnicities of the US
patients, 68 patients (49%) were white, 45 patients (32%) were
African-American, 17 patients (12%) were Japanese and 10
patients (7%) were other ethnicities. The incidence of ATLL
in the study periods in each area is summarized in Table 1. To
see the overall trend in the incidence in each area, we esti-
mated age-standardized incidences that combined male and
female as shown in Fig. 1. The age-standardized modeled inci-
dence estimated by joinpoint regression analysis is shown as a
line in Fig. 1. The incidence of ATLL in Honshu and in the
US significantly increased during the study period (Table 2).
In contrast, the incidence in Kyushu showed no change.

Discussion

We found that there was a significant increase in the incidence
of ATLL in non-endemic areas in Japan and the US, while the
incidence in the endemic area (Kyushu) showed no change. In
the past decades, population distribution has accelerated with
economic growth, suggesting that more carriers have moved
and are moving to non-endemic areas. The nationwide survey
conducted in 2006–2007 to evaluate the prevalence of HTLV-
1 carriers among first-time blood donors revealed that the
number of HTLV-1 carriers is increasing in non-endemic areas
in Japan.(17) Our result supports this previous report that
HTLV-1 spreads by migration of HTLV-1 carriers from ende-
mic to non-endemic areas, based on the incidence and trend of
ATLL.
Although the incidence of ATLL in the US is still signifi-

cantly lower than that in Japan, the annual percentage increase
in the US was 6.2%, indicating a doubling of the incidence in
the next decade if the trend does not change. Half of the
patients diagnosed in the US are non-white including a sub-
stantial number of Japanese, which suggests the immigration
of carriers from the endemic areas of Japan. Adult T-cell leu-
kemia/lymphoma in US-born citizens is still rare. However, as
the lifetime cumulative incidence of ATLL in carriers was
<5%, there may be many more HTLV-1 carriers than patients
with ATLL. When the carriers immigrated and became settled
in the US, the virus could have spread by horizontal infection,
resulting in the increase in ATLL cases in the next generation.
Since the interval between HTLV-1 infection and onset of
ATLL is several decades, a change in the distribution of carri-
ers would result in a change in incidence in the distant future.
ATLL is no longer restricted to endemic areas.
Human T-cell leukemia virus type I is most commonly

transmitted by breastfeeding, and can also be sexually trans-
mitted. The overall rate of vertical transmission ranged
between 15% and 25%, and in subgroups of children who
received prolonged breastfeeding, these rates were even
higher.(18) Refraining from breastfeeding blocked approxi-
mately 80% of mother-to-child transmissions of HTLV-1.(7)

Strong efforts have been made to prevent HTLV-I infection in

Fig. 1. Incidence of adult T-cell leukemia/lymphoma in Japan and
US. Circles indicate observed age-standardized incidence rates and
lines indicate age-standardized incidence rate estimated by joinpoint
regression analysis.

Table 2. Trend of age-standardized incidence rates with joinpoint

analyses

Areas
Trend

Year APC (95%CI)

Kyushu 1993–2006 0.0 (�1.6, 1.7)

Honshu 1993–2006 4.6 (1.1, 8.2)†

United States 1993–2008 6.2 (1.5, 11.1)†

†APC is significantly different from zero (two-sided P < 0.05, calcu-
lated using a t-test.). APC, annual percent change; CI, confidence
interval.
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the Kyushu area since the detection of HTLV-1. Although the
effect of these prevention strategies has yet to be reflected as a
decrease in the incidence of ATLL in Kyushu, the Ministry of
Health, Labour and Welfare of Japan decided to start checking
the HTLV-1 status of all pregnancies from 2011. This screen-
ing consists of an initial check for antibody by the particle
agglutination method or the chemiluminescent enzyme immu-
noassay method before 30 weeks of pregnancy, with positive
results subsequently confirmed by Western blot analysis. Preg-
nant women who are sero-positive are recommended to refrain
from breastfeeding. The effect of this intervention will take
decades to manifest itself, but may decrease the incidence of
ATLL in Japan even in non-endemic areas.
Although our results are consistent with the previous results

that showed an increase in the number of HTLV-1 carriers in
non-endemic areas, we should interpret this increase in the
incidence in non-endemic areas with some caution since the
change in diagnostic accuracy of ATLL over time may also
have contributed to the increase in part. Adult T-cell leukemia/
lymphoma sometimes resembles other T-cell lymphomas,(19)

suggesting the possibility of misdiagnosed cases in the past
especially in the non-endemic areas where the diagnostic strat-
egy was not well-known.
Regarding Japanese analysis, our results are based on the

data from limited prefectures (33.7% of all Japanese popula-
tion) not including metropolitan areas like Tokyo or Osaka.
This is because of data unavailability (1993–2006) and/or data
quality, therefore, there remains uncertainty in the generaliz-
ability of our results to the entire population of Japan. The
same is true of the US evaluation (covering 9.5% of the US

population). But, considering the fact that 12 prefectures exclu-
sive of Kyushu analyzed in Japan and the US are definite non-
endemic areas of HTLV-I,(20) at least it is true that ATLL inci-
dence increased in the HTLV-I non-endemic area. We are
speculating that an increasing trend in these areas could be a
result of the diffusion of carriers that has occurred to non-
endemic areas from endemic areas, which is reported for Japa-
nese by Satake et al.(17)

In conclusion, we found evidence that the incidence of
ATLL is increasing in non-endemic areas of Japan, and in the
US. Given the increase in migration over the past few decades,
this trend may not change in the next decades. Considering the
efficacy of HTLV-1 transmission prevention programs in con-
junction with the increasing incidence of ATLL in Honshu and
the US, more attention should be paid to prevention even in
non-endemic areas and consideration should be given to the
establishment of a worldwide standard preventive strategy.
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