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KETRIGEMEERE U IRBEEEB MY v BRI, CHOPEEE (/7 nha7y
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GHOP HEEEEHS EFIEIC 375 mg/m' © ) 49 7 08 ARE S TUFco 399 BAEARS T, Y
g y< 7 BFIREC 202 1%, CHOP SRR USREC 107 BIAssl ) /17 5,
A 24 5 B ORI B, BHE, AR L IO R M, )Y
3 2 7ORAIEET 86 (43%), CHOP SREKEUMEET 120 (6196) TH 7o U V¥ ¥ < THiRE
ofd v MEFEE (event-free survival : EFS) ¥ CHOP SRS X V HRICERL TL
o (p < 0.000) (B13) EIRETHETFIREIC & 5 REMBERI, 70 #KH vs. 70 I EOLEMFIO
WFROFIFIE B TS, )Y F v 7RO EFS AERI EE - 7o, Sea BB EaR3 ) Y
x?%% S EET 76%, CHOP BEHEBUSEET 63% (p = 0.005) TH b, ERTFOERBED
ﬁg@;x < THREEET 9 9%, CHOP SRk BB C 22%Th - 7o UV F ¥ < THARD
{ta?}i;}ifif%ﬂ(;t CHOP #E: BB A FZIc EEY (p=0.007), 24FEEFEEEREET0%,
CHOP BUMEET 57%TdH » 7o CHOP gk & U Y v = 7OHMIZ &Y, Rl DLBCL s

CHOP+ WY

i
/4\* 0.6+
b
S —
% 04 CHOP --------------------------------
x p<0.001
0.2
0,0 T T T T T 1
0 05 1.0 15 2.0 2.5 3.0 ()
No. AT Risk
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Keiji bwatsuki

Adult T-cell Leukemia/Lymphoma

Department of Dermatology, Okavama University Graduate School of Medicine, Dentisuy and Pharmaceutical Sciences, Okavama,

Japan

2UMmMary

dult T-cell leukemia/lymphoma (ATLL) is a pe~
ripheral T-cell malignancy caused by human T-
L Jucell leukeria virus type 1 (HTIV-1). ATLL occurs
in certain endemic areas of HTIV-1 infection, including
Asia, The discovery of ATLL and HTLV-1 has not only con-
tibuted wemendously to the understanding of the patho-
genesis of virus-induced neoplasms but also provided new
insights into anthropelogy though retrovirus research. This
review includes the clinicopathologic fearures of ATLL and
the moelecular pathogenesis induced by HTIV-1 infection.

Introduction

In 1976, Takatsukd and his colleagues reported, for the
first time, an unusual peripheral marare T-cell leukemia
which they designated adult T-cell leukemia (ATL), They
reported that the majority of ATL patients were bormn in
the Kyushu ares, the southwestern part of Japan'. Miyo-
shi et al. established T-cell lines such as MT-1 and MT-2
from blood samples from ATL patients, using cocultivation
with cord blood lymphocytes as 4 feeder”, Interestingly,
chromosomal analysis demonstrated that some of the
established T-cell lines were not derived from the ATL
patients, but from the cord blood cells. Hinuma et al dis-
covered the presence of serum antibodies directed against
MT-1 cells in all ATL patients and some inhabitants in the

H . .

| Correspondence 10! Keii Iwatsuki

§ Department of Dermatology, Okayvama University Graduste
|
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School of Medicine. Dendstry and Pharmaceutical Sciences, 2-5-1
i Shikata-che, Kita-ku, Okavama 700-835%, Japan
i E-mail keififtwa@ccokavame-vacp

Kyushu area, and postulated the involvernent of a specific
pathogen associated with ATL cells®, Although no viral
particles were found in ATL cells in vivo by elecron mi~
croscopy, virns-like particles were detected in the cell line
cells. Using a molecular approach, Yoshida et al. clearly
demonstrated that the virus-like particles were retrovi-
ruses containing reverse transcriptase activity, and that the
T-cell lines harbored a proviral DNA sequence integrated
in the host genome, In addition to the common retrovirus
structure of TTR-gag-pol-env-1TR’, the newly isolated
retrovirus, designated ATL virus (ATIV) in Japan, contained
# unique px sequence, resulting in 4 genome structure of
TTR-gag-pol~env-pX-LIR'. Independent of the discovery
of ATTY by Japanese researchers, Gallo and his colleagues
isolated a retrovirus from a T-cell line, HUT102, estab-
lished from a Caribbean patient with mycosis fungoides,
who should actually have been diagnosed as having ATL in
line with the present disease entity”. Retroviruses isolated
from a Japanese group and an American group were later
demonstrated to be essentially the same at the sequence
level and designated as human T-cell leukemia virus type
1 or human T-cell lymphotropic virus type 1 (HTLV-17%,

Aclt T-cell leukemia/lymphoma (ATLL, encompassing
both leukemic and tvmphomatous stages, 18 a peripheral
T-cell malignancy caused by HTIV-1, but its infection
alone is not sufficient to develop ATLL.

Epidemiology of ATLL

A sero~epidemiological survey by Taiima et al demon~
strated that HTIV-1 infections are prevalent in Japanese,

422,
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native Andeans, Tranians, Central Africans, and African
descendants in the Caribbean Basin and South America’.
It is intriguing to note that extremely low incidences of
seropositivity and ATLL were found in Korea and Fastern
China, neighboring countries of Japan. Recent studies of
HTIV-1 phylogeny on the ITR genome sequence showed
that HTIV-1 could be classified into threée major lineages,
designated the Melanesian, Central African, and Cosmo-
politan lineages. The Cosmopolitan lineage can be further
divided into the Transcontinenital, Japanese, West African,
and North African subgroups”. HTIV-1 proviral genome
sequences obtained from 1,500-year-old Andean mum-
mies showed a similar lineage of HTIV-1 sequences 1o
those of Japanese ATLL patients, which revealed that Asian
Mongolians carrving HTIV-1 moved to the Andes at least
1,500 vears ago (Fig. 11

The male 1o female ratio of ATLL patients 1s approxi-
mately 1.5:1°. The cumulative incidence of ATLL is esti-
mated 1o be 2.5-5% among HIIV-1 carriers in Japan, and
the age of disease onset ranged from the 208 to the 80s;
with an average of 58 veurs.

(linical Features and HTLV-1-asso-
ciated Disorders

Based on the hematological findings, blood chem-
istry results, and organ involvements, Shimoyama et al
classified ATLL into acute, chronic, lymphomatous, and
smoldering types”™. More than 50% of ATLL patients pres-
ent with cutaneous lesions that included disseminated

412 Astan Skin and Skin Diseases

Fig, 1. Migration of ancient HTLV-1 carders
{Ref 7. with modification).

papules, nodules, and tumors. Scaly erythemic plaques
and erythroderma indistinguishable from those of mycosis
fungeides and Sézary syndrome occur in some patients
{Fig. 2).

HILV-1 varriers are often associated with virus-related
complications, including HTIV-1-associated myelopa-
thy /tropical spastic paraparesis (HAM/TSP)'?, uveitis,
HTIV-1-assocuated arthropathy (HAAP), and Sjagren’s
syndrome. The incidence of HAM/TSP is low in Japanese
as compared with that in the Chilean mestizo population,
probably because of a genetic immunological background
against HTIV-1 as described below. HTIV-1-associated
‘infectious dermuatitis’ observed in the Caribbean Basin has
not been seen in Japan.

Histopathology, Immunophenotype,
and Cytology

The presence of atypical T-cells with convoluted or
lobulated nuclel, so-called flower cells’, is a hemarologl-~
cal hallmark of ATLL, although-the number of such cells
varies among subtypes. Tumor cells express a mature
T-cell phenotype of CD2+, CD3+, CDA4+, and CD5+ Most
ATLL cells are negative for CD8, CD7, and CD26, A few
cases express CD8, or both CD4 and CD8. CD30 is also
expressed by anaplustic cells. The strong expression of
CD25 (JL2R @) is a striking feature of ATLLY. ATLL cells
usually express regulatory T-cell (Treg) markers such as
CCR4 and FoxP3, although their function is still contro-
versial.
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Fig, 3, HTLV-1 proviral sequence and func—
tions of & pX gene product, Tax,

411

S



ATL SERRICEIS FEARFEDIRINEE S ESORIEIRICE & D IERIIFR R FHIOBEEICR T % 109

Adult T-eel} &ukemiafiymphama

Neoplastic lymphocytes of ATLL in the lympli nodes
and other organs may exhibit a pleomorphic appearance
referred to as pleomorphic small, medium and large cell
tvpes, enaplastic, and angioimmunoblastic T-cell lympho-
me-like variants. Cutaneous ATLL lesions frequently show
epidermotropic infiltration of atypical lymphocytes with
Pavrier’s microabscess formation indistinguishable from
that of mycosis fungoides (Fig. 3). Pertvascular infiltrates
containing atvpical lymphoid cells are common in ATLL,
and strong expression of CD25 suggests the possibility of
ATLL rather than mycosis fungoides.

HTIV-1 viral particles are usually not detected in circu-
lating neoplastic cells, but they are visible in cultured ATLL
cells (Fig. 4). Karyotypic abnormalities revealed frequent

gains at 1q, 2p, 3p, 4q, 7p. and 7q, and losses of 10p, 134,
166, and 18p™,

Diagnostic Procedures

A serological test for anti-HTIV-1 antibody is essential
in screening examinations for ATLL. The presence of anti~
HTIV-1 antibody is not sufficient for the diagnosis of
ATLL, because HTLY-1 carriers may present with T-cell
tymphomas other than ATLL. To confirm the diagnosis of
ATLL, clinicians should use Southern blotting or reversed
PCR methods to identify monoclonal integration of HTIV-
1 proviral DNA. Integration of a deleted form of proviral
DINA is detected in one-third of ATLL patients, which

Fig, 4, Epidermotropic infiltration of ATLL cells forming Pautrier's microabscesses indistinguishable from those of mycosis fungoides. The

tumor cells express L-2R ¢ (CD25) (lower right).

LTR gag pol

eny

LTR

| P40 Tax || P27 Rex

tivation

Fie 5. Circulating ATLL celts show ‘flower cell’ appearance. HTLV-1 vidons are observed in cultured ATLL cells, but can hardly been de-

tected in freshly isolated ATLL cells.
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might be associated with clinical subtypes and prognosis.

Molecular Pathogenesis

In the development of ATLL, there has been no evi-
dence of @ 'viral oncogene’ or ‘insertional activation’
mechanism. A unique HTIV~1 sequence, pX, encodes
three proteins: p40-Tax, p27-Rex, and p21. Tax is & wans-
activator of the viral genome, and Rex suppresses splicing
of the viral transcripts””. Many investigators have focused
o the transcriptional activation and repression of cellular
genes by pd0- Tax protein’. Tax binds enhancer-binding
proteins such as NF-x B and cyclicAMP responsive ele-
ment binding protein (CREB), and transcriptional cofac-
tors such as p300/CBP (CREB binding protein), thereby
enhancing wanscriptional signals to generate [L2ZR e and
other cytokines (Fig. 5). On the other hand, Tax inhibits
mmor suppressor proteins such as pl6™* and pl15™,
Since Tax is not always expressed in ATLL cells, zdlditional
oncogenic molecules including HTEV-1bZIP factor (HEZ)
and mutations of the cellular genes might be involved in
development of ATLLY.

Progression and Prognastic Factors

Approximately 5% of HTLV-1 carriers may develop
ATLL or HTIV-1-associated disorders in a 50-vear clinical
ohservation. In other words, the remaining 95% of HTIV-
1 carriers do not experience any HTIV-1-related disorders
during their lifetime, even though they continue to harbor
HTLY-1-infected T-cells (Fig. 6). The immunogenetic
background of an HTLV carrier was found to be associated
with the development of ATLL, In fapanese, HLA-A®26,
B*4002, B*4006, and B*4801 alleles predispose persons to
develop ATLL, probably because of limited recognition of
the Tax epitopes with the subsequent impairment gen-
erating the Tax-specific, CD8+ cytoroxic T-lymphocytes
(CTLs)™. The expression of Tax proteins seems o be
essential for the initial step of transformation, bur Tax-
positive cells might be rargeted by host CTLs. Many ATLL
cells, therefore, lack Tax expression, which allows them to
evade the host CTL response, and the cells require further

Keiji fwarsuki

oncogenic molecules such as HBZ or mutations of numor
suppressor genes. In an overt leukemic stage, mutation or
deletion of p5% or p16™%/p15™** is observed in approxi-
mately 50% of ATLL patients.

Prevention of HTLV-1 Infections

Three major HTTV-1 infection routes have been prov-
en: 1) blood transfusion from HTIV-1 casriers, 2) breast
feeding, and 3) sexual ransmission, mainly from males
to fermales. At the present time, the prevention of HTIV-
1 infection has been carried out in Japan by a serological
screening test for HTIV-1 among blood donors and preg-
nant womern, and refraining from breast feeding by HTIV-
1 carriers'”,

Treatments

Treatments should be chosen based on the ATLL sub-
tvpes and patients’ conditions. Recommended polyche-
maotherapy for acute and lymphomatous types includes
the vinerjsting, cyclophosphamide, doxorubicin, and
prednisolone (VCAP), doxorubicin, ranimustine, and pred-
nisolone (AMP}, and vineristing, etoposide, carboplatin,
anx prednisolone (VEMP) regimens. The VCAP, AMP, or
VEMP regimen might be superior to biweekly CHOP. A

Tax-depondent

T+ ool numberns

Fiz, &. Natural history of HTLV-1 carriers, Tax is a key molecule in
the early stage of ATLL, but further genomic or karyotypic altera~
tions are ohserved in neoplastic cells of overt ATLL. During the
progression of the filness, various HTLV-~1-assodated complica~
thons may occur,
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combination treatment with interferon-o and zidovudine
(AZT) might result in favorable response rates particularly
in acute, chronic, and smoldering types of ATL". Allo~
hematopoietic stem cell wansplant (HSCT) is o possible
option for young patients with aggressive ATLL. but &
remains to he answered which protocol of allo-HSCT is
suitable for ATLL.
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Abstract Itis 30 years since human T-cell leukemia virus
type 1 (HTLV-1) was identified as the first human retrovirus.
To assess the implications of the virus for human health it is
very important to know the past and present prevalence.
Most of the estimates of HTLV-1 prevalence are based on
serological screening of blood donors, pregnant women and
other selected population groups. The widely cited estimate
that the number of HTLV-1 carriers in Japan is 1.2 million
was calculated from data that are now more than 25 years
old. Here I summarize previous reports of prevalence studies
in the world and Japan. Then, a recent analysis of sero-
prevalence of healthy blood donors in Japan will be descri-
bed in comparison with that of 1988. A decrease in the
number of HTLV-1 carriers in Japan was demonstrated,
however, it is still more than one million. The number has
increased in the metropolitan areas, probably reflecting the
migration of Japanese population. I conclude that there is a
paucity of general population data in countries where HTLV-
1 is endemic, and re-evaluation of HTLV-1 infection is
required to understand the virus burden on the human health.

Keywords Seroprevalence of HTLV-1 - Vertical and
horizontal transmission - Prevention of transmission
1 Introduction

Discovery of adult T-cell leukemia (ATL) by Takatsuki’s
group [1] was followed by the discovery of the first human
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retrovirus human T-cell leukemia virus (HTLV) and adult
T-cell leukemia virus (ATLV) by research groups of the
United State and Japan, respectively [2, 3]. In 1980, Poiesz
et al. [2] identified HTLV in a T-cell line from a patient
with cutaneous T-cell lymphoma. Independently of this,
Hinuma and Miyoshi found specific antibodies against
ATL cells in the patients’ sera [3] and type C retrovirus
particles produced by a T-cell line established from
peripheral blood of ATL patient in 1981 [4]. In 1982,
Yoshida et al. [5] identified ATLV as a human retrovirus.
Soon, HTLV and ATLV were shown to be identical at the
sequence level and were named HTLV type 1 (HTLV-1)
[6, 7}.

After the discovery of HTLV-1, related viruses have
been isolated and HTLV is now composed of 4 related
HTLVs, HTLV-1 to HTLV-4 [8]. However, only HTLV-1
has been convincingly linked to human diseases at present.
HTLV-1 has six reported subtypes (subtypes A-F). Diverse
studies have been performed on HTLV-1 subtyping but
present a minor role in the epidemiological status of the
virus. The great majority of infections are caused by the
cosmopolitan subtype A, and there is no report of subtype
influence on the pathogenic potential of HTLV-1 [9].

2 HTLV-1 infection in the world

Approximately 20 million people worldwide are estimated
to be infected with HTLV-1 [10]. Among them, more than
90% remain asymptomatic carriers during their lives. Since
1986, HTLV-1 screening has been developed and was
slowly implemented worldwide [11]. In 1993, HTLV-I
screening of blood donors was already performed in all
developed countries and in many developing countries
where HTLV-1 is endemic.
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About the geographic distribution of the virus, a lot of
studies have been done in these 30 years. Results indicate
that Japan, Africa, the Caribbean islands, and Central and
South America are the areas of highest prevalence in the
world (reviewed in [12], [13]). However, the data from
international prevalence studies should be interpreted and
compared with caution as to the population selection cri-
teria, because any difference in the diagnostic strategies
can interfere with the final result. Data of the serological
screening of healthy blood donors mainly provide basis for
the estimation of the global prevalence of HTLV-1, which
tends to underestimate the prevalence in the population.
The geographic distribution of HTLV-1 infection is shown
in Fig. 1 [13].

In addition to Japan, high rates of HTLV-1 infection have
been reported for some Caribbean islands in studies of
blood donors or segments of the general population. In
Jamaica, the prevalence is around 5%. In Africa, the sero-
prevalence increases from the north to the south, varying
from 0.6% in Morocco to greater than 5% in several sub-

Saharan African countries, for example, Benin, Cameroon,
and Guinea-Bissau, however, more studies are clearly
required about these regions in detail. In Europe and North
America, the prevalence is low and limited to groups that
emigrated from endemic areas. For blood donors, very low
rates were found in France (0.0039%) and the United States
(0.025%). In South America, the virus was found in all
countries, but more studies of the general population are
needed to ascertain the real prevalence of HTLV-1. Med-
ium prevalence was found in blood donors from Chile
(0.73%) and Argentina (0.07%). In Australia, a prevalence
of 14% was reported in a cluster among Aborigines in the
Northern Territory, even though the prevalence in blood
donors is low. The prevalence of HTLV-1 was highest in the
two studies of Japanese islands (36.4%) and lowest in
studies from Mongolia, Malaysia and India. In Haiti the
prevalence was 3.8%; in Africa between 6.6 and 8.5% in
Gabon, and 1.05% in Guinea. Only three studies were from
West Africa and none were from the South; the only study
from India was from the north of the country. It has to be

* prevalence between 1 and 5%

rwé . low prevalence( less than 1%)

Fig. 1 Countries with endemic HTLV-I, defined as prevalence
between 1 and 5% in some populations, are shown in red. Countries
with reports of low prevalence (less than 1% in some groups), due
mainly to immigration from endemic areas, are shown in yellow.

1t should be noted that HTLV-I endemic areas do not correspond
exactly to the country boundaries shown in the map, for example,
Brazil, Japan and Iran, where HTLV-I is limited to residents of certain
areas of each country (modified from the reference [13])

@ Springer
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concluded that there is a paucity of general population data
from countries in which HTLV-1 is endemic, and that new
studies are required to reevaluate the global burden of
infection (reviewed in ref. [12] and [13]).

3 HTLV-1 Infection in Japan
3.1 Past studies of HTLV-1 carriers

Many efforts have been made to know the number of
HTLV-1 carriers since the discovery of the virus in Japan.
An example of early nationwide studies is the report of
seropositive rates in the 15 blood centers of Japanese Red
Cross [14]. It was reported that among 15 blood centers, 7
showed a higher positive rates between 6 and 30%, tested
by indirect immunofluorescence assays (IFA). The other
report is based on the data of all blood centers in Japan,
which was the only study of all areas of Japan before the
resent survey by Satake et al. [15]. They studied by IFA
about 15,000 samples composed of 200 samples of blood
donors aged from 40 to 64 from each center. The highest
positive rate of 8% was observed in Kyushu area, and other
areas showed positive rates of 0.3-1.2%. Based on these
data, authors estimate seropositive rates of blood donors as
about 3% in Kyushu and 0.08-0.3% in other areas of Japan.
Using this study, Tajima et al., later estimated the total
number of HTLV-1 carriers in Japan as 1.2 million [16].

There have been reports of community-based studies on
seropositivities in Japan. One of the studies reported a very
high seropositive rate (higher than 40%) in the people over
40 years of age [17]. An old study of the Tsushima Island
revealed significant differences in the seropositive rate
among villages with a high rate of more than 30% [18]. In
Okinawa, a very high rate (21%) of HTLV-1 carriers in the
general population of older than 40 was reported [19]. In a
study of blood donors in Nagasaki prefecture from 1990 to
1999, positive rate of HTLV-1 antibodies decreased from
3.39 t0 2.78% during 10 years. When focusing on the birth
year of the donors, positive rates showed a decrease from
13.14 to 0.81% over the years from 1928 to 1983 [20]. On
the other hand, the seroprevalence rate in Kumamoto pre-
fecture was reported to be 3.6 or 4.7% in 1987-1988
[21, 22]. A survey on the general population was reported
in Hokkaido. The average seropositive rate was 0.8% (male
0.6% and female 0.9%), with some regions showing higher
seroprevalence rates as much as 5.2% [23].

Taken together, studies in 1980s and 1990s were mostly
community-based ones using sera of blood donors. The
oldest nationwide survey of the seroprevalence of HTLV-1
in blood donors and estimation of the number of HTLV-1
carriers [15, 16] had been referred to as the only published
information until recently.

@ Springer

3.2 Recent studies of HTLV-1 infection in Japan

Based on the numbers of seropositive blood donors, Satake
et al. have estimated the number of HTLV-1 carriers in
Japan [15]. They analyzed data of blood donors who
donated for the first time in 2006 and 2007, because
Japanese Red Cross Blood center has notified the donors
with the results of screening tests since 2000. This notifi-
cation would have caused a bias in the population of total
blood donors reducing the number of HTLV-1 carriers. In
Satake’s study, the total of number of tested was 1,196,321
(M: 704,074; F: 492,247), among them, HTLV-1 antibody
was confirmed to be positive in 37,787 (M: 2,115;
F: 1,672). Thus, the positive ratio was 0.32% for both male
and female. Since the ages of blood donors were limited
between 16 and 64, they estimated the seropositive rates of
the peoples of younger than 15 or older than 65 by an
assumption that the positive rate will increase exponen-
tially in the young population, and for the aged people, by
adding the average increase in the percentage in each age
group in 20 years comparing with the data in 1988. Con-
sequently, the estimated number of HTLV-1 carriers in
2007 was 1,078,722. The number of HTLV-1 carriers was
estimated to be 492,582 in Kyushu area (including
Okinawa), 171,843 in Kinki area (containing city areas of
Osaka, Kyoto, Kobe) and 190,609 in Kanto area (con-
taining the greater Tokyo area). The percentages of carriers
in these areas among the total carriers were 45.7, 15.9 and
17.7%, respectively.

The age distribution of carriers showed a shift of the
peak to the aged population. In 1988, the largest number of
carriers was observed in the age group of 50-59, whereas
in 2007 it was in the age groups of 60-69 and 70-79. The
number of carriers in the age groups between 0-9 and
50-59 showed a significant decrease. This decline could be
explained by changes in the life styles of Japanese people
such as smaller number of children per family and shorter
period of breast feeing. However, the exact reasons remain
to be elucidated, especially considering the same tendency
observed in the study of Brazilian people [24] and the age-
dependent increase in the seropositivity in the colony of
Japanese monkeys [25, 26].

Comparison of the regional distribution of the carriers
in the present study with that reported by a Japanese
study group in 1990 [27] revealed a significant decrease
of the HTLV-1 carriers in Kyushu area (50.9 to 45.7%)
and an increase in Kanto area (10.8 to 17.7%). The
observed changes were considered to be mainly due to the
migration of Japanese people from the Kyushu/Okinawa
area to the metropolitan areas (Fig. 2). This interpretation
is supported by the observation of Uchimaru et al. [28],
who studied HTLV-1 carriers in Tokyo area and revealed
that many of HTLV-1 carriers in Tokyo are either born in
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Fig. 2 Distribution of HTLV-1 carriers in Japan. Migration to the
metropolitan areas is apparent. The number of HTLV-1 carriers in the
endemic areas is still the largest, however, those in the great Tokyo
area is significantly increasing

the endemic areas or the descendants of migrants from
those areas.

4 Remaining problems and future directions

We have attributed the decrease in the HTLV-1 prevalence
in Japan to the modernization and westernization of life
styles of Japanese people. However, when we consider the
same tendency in Brazil and age-dependent increase of
seropositive rates in Japanese monkeys, we have to be
cautious about interpretation of the observed data and may
have to re-evaluate the meaning of the age-dependent
carrier rates.

Another point that was raised by Satake’s study is
unexpectedly high increase in the positive rates in 20 years
in the age-cohort [15]. This indicates the presence of
horizontal transmission of the virus, probably through
sexual contacts. This mode of infection should have con-
tributed, at least to some extent, to the age-dependent
increase in the positive rates. Thus, epidemiological studies
on the horizontal transmission are definitely required;
however, no such studies are now under way in Japan.

Taken together, we have to realize that we do not have
enough data about the prevalence of HTLV-1 even in
Japan, where serological data of blood donors are the only

information to estimate the prevalence. Serological
screening of the pregnant women that started in 2011 will
provide valuable information about young females in
Japan. Since the number of carriers who develop ATL is
estimated about 1,200 per year in Japan, we have to expect
more than 20,000 ATL patients from the present carriers in
the future. In addition to the screening for the blood donors,
prevention of mother-to-child infection by stopping breast
feeding will greatly reduce the vertical transmission,
nonetheless, there still remain other modalities of HTLV-1
infection, that are sexual transmission and possible trans-
uterine infection. Neutralizing antibodies are often
observed in carriers of HTLV-1 [29-32]. Furthermore,
previous reports suggest that a primed immune response
can be protective or prevent infection postviral exposure
and challenge. It was shown that maternally acquired
antibody protect infants from HTLV-1 infection in the
early months of life [33]. A vaccine candidate based on an
envelope expressing vaccinia virus provides protection to
experimentally challenged primates [34, 35], and an
attenuated viral strain provides long-term protection
against the closely related bovine leukemia virus [36].
Taking all these into consideration, a costeffective vaccine
may be a viable objective for prophylactic intervention in
HTLV-!l-endemic areas.
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