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1.1 MR L RERO ATL BT A FI A U 2BE 2 TER S W AREHE
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ATL BETA T4 %, miRNE & KEROEMEMTICENENEARLEFES S H
AEEREE AR EERERESES TRESNTZO0O, TOF R E LTI, 1980 F£RD
igﬁﬁfimm$%@4mm&%r%%ﬁL LF TAMRISOY BRI g
B L7 ATL o3 L O EICIERBERZELITV., —HREDSEEICRFET 5 ATL
2Rt U CIOERRIRIE 2 E O RFTRIES IR ERERZRE T CXEEN D 5O,

ZOWBLD ATL BEITA KT A ity 2ET% L ATL OBENMThID 2 &3
HIETHS, LnLEAEETO ATL 2BOHTAlbE BT & &, MoBEEIC 4%

BITHUIRRIEEDE L <. X TIMIRNEHE & RERIENEE L Th 5 WIEhlx 2 ffx o
%%®¢% WD eRNbDn, REXRUISE2 2770, T72bbEMECERE
BMORESORBENR DY, EZROMEBI L OBBEIA R4 L OB TIER+HR7r— AR
Ez b5, BAERICIE, HTIV-1 S+ U 751 %£<, ATL OEFIE S Z WL i OBES
72 8T, MEARESCKERIEUNAO—REMZ ATL 228 L2 it bR ngania
EEIND, MENFEN ATL O EREZZE L2l banga, Wiz, KERE
DM U L NERIEMR I & RGN DIREZ o7 ATL 228 L2 iuid2 o
RV AEBRESNDS, S5TiE. ATL O+ 28BS 72\ O M N EHE/ R ERHE 2
ATL BEOZERIIHT-ORTNERORVWEE L TS TEEDLITHA S, 2D L H 7,
BRI OBEIA RT A TRHIERLRWEEZH S Z L2 B, MRNEHE - RERE
DIZD DA ATL BB A R 7 A U figdhiE L UTARERER LT,

LofE], EASEBEIEFEEERS (H23- R ARER-—%-022) TATL O2EERE - f58t0
SN K BRI HI O] BT, REREZE TS ATLIZOWTORIE - oz &
VHRAERILLIEZ E@FEE X, MAHNCEBE T HAMODOBRENT A KT A TN T,
FNENDOHTA BT A ANERIZED > TV D 5HEFRE 20, £ OMHREEER LT,
MEARE, RERERENLZNLE L OBERMTIELNIZBZET A RTA 255
THDEHRDOZ ETHDHN, FHFMEL, MENBESEER O, £ L CEERENM
BABROHTA RTA 0 2BEIZLT, BEVWORTATLIZH LTED L S B ENThh
TVWAEPELETELLHDZENTEDLLIICD, TOMRAEBLIEHR LW EiTX
FEVWTH D,
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THDHZLIFEIETHLRVA, A FIA v efEIC AT, £ b2t BRos
BEEL LT, ZOMRELEMNL TO T IEENTH D.,

ATL OJFRE - RIS L > TEICDRzHY T 52REHILRRER DD, MRRENRE
SNTVWLEFREETIZ, RERELHAT 5 ATL BEOZRICEL T, RAIE LTHEZ
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2. Clinical Question

2.1. mAOFEBSHE

I THEERERRET S ATL BEZZET B0, MIRNFHE & RERHE RS 5
IZDWTHRRD, AFIXMENEE & RERIENEE L TRELED DL ERREL &
BRICBRARTZ DO THY ., ELELPBRARE, HDHWIEHEE & O REDEEILENLSOER
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BIBREZET 5 ATL BEZZDET IICE. T TIWAEIZE > T ATL OFRE %/
ET 5@, ZODOEEZEIMENBOBABELNDIBEETHIIE, VLR G
B~kiE) R CEELEREEORBEY MIKRNES EER TR 2 ED 5, BEEH» BB
HETo CT £721% PET/CT & BV LENRERE I, HEZMIERATH S, KER
5D ATL DFFETH D 2 & Z R T D12 DI RBRHEDS R B AR Z I 220, ks
HI7RJREERZ W, & O TR+ EOREEZERIT 5 Z LIk HTLV-1 ZFay A v
AOYFr Ty bE (RBERS) [CX D ATL OZK21T 5, REEEERETA KT 4
VO TR o ATL MRS 5%AM C, BERE 1< T80 RS OFFEEICE S
RNbD) EEENC, [REOHRFREEZHTSH ATL] & LTHF>TWH00Q, $iz. K
JEREIC L DRBRIDEE D TRICH DD TEOEETH LG,

TERICBE LTt BEEmBIORET A oA 2B anizunns, EAF# & LT,
BRIEHREDH DB « U V@R THARRT 2R OEEEIL, IRNER 258
R L BRI R EERFTOEEREL AL TTY, HBREDOHAHTHEVE FERAER
K F &Rz VB MENTL, RERB 2RISR Z1T\V, NEIIZIZMARZE o HEL, LDH,
Ca & Alb EIZOWTEEICRBEET S,
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EnhiE, RERHCREY RERITREEZITY. ZO%HAIE. WAL LRERZE oM
B, LDH, Ca & Alb fEIZOWTEEICRBBIET 5 Z B3R5,
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Zbivd, —OWIT ATL 55 FrBEF L, 2 - RESEOKE, KEREOH LT
SVEG LIETFRABRFERZRZVEHEIR 2 LZEE&TH S, BF., KIEME
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2L LEOFRRIEL S BAITIE, EONICHEEREPEET 5, £ L TERDORR,
ATL ORERE W INNZZOEERBER TOBRBMET D, Flo. Z2DE—D
OOy —ALBERDLE SO HAHAN, BHRY VN ER TRARKTFEFOBER LD
Wr L72BRICRERE 2 > TV BHA, HEWVIEENLOREID ATL 123 L TREE1T-
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HTLV-1-Associated T-cell Diseases

Kunihiro Tsukasaki and Kensei Tobinai

Introduction

Adult T-cell leukemia-lymphoma (ATL) was first
described in 1977 by Uchiyama and Takatsuki as
a distinct clinico-pathological entity with a sus-
pected viral etiology because of the clustering of
the disease in the southwest region of Japan [1].
Subsequently, a novel RNA retrovirus, human
‘T-cell leukemia/lymphotropic virus type I (HTLV-
1), was isolated from a cell line established from
leukemic cells of an ATL patient, and the finding
of a clear association with ATL led to its inclu-
sion among human carcinogenic pathogens [2-5].
In the mid-1980s and 1990s, several inflammatory
diseases were reported to be associated with
HTLV-1 [6-10]. At the same time, endemic areas
for the virus and diseases have been found
[reviewed in 11-13]. Diversity in ATL has been
recognized and the subtype classification of the
disease was proposed [14]. This chapter will char-
acterize HTLV-1 and review the current recogni-
tion of ATL focusing on treatment of the disease.

K. Tsukasaki, M.D., Ph.D. (&)
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HTLV-1 Structure and Biology

HTLV-1 is a C-type oncovirus in the RNA retro-
virus family [12, 13, 15]. Its genome of approxi-
mately 9 kb encodes three structural proteins,
group angigen (gag), reverse transcriptase (pol),
and envelop (env), the genes for which are
flanked by 5’ and 3’ long terminal repeats
(LTRs). In the 3'portion of the genome is a pX
region that encodes the Tax, Rex, p21, p12, p13,
and p30 proteins in its various reading frames
[16, 17] (Fig. 8.1). Both Rex, a post-transcrip-
tional regulator of viral expression, and Tax, a
viral transcription factor co-operate with other
viral products and cellular proteins to mediate
viral replication [18, 19]. Antisense transcripts
of the HTLV-1 provirus were reported. The tran-
scripts can encode a novel basic leucine zipper
protein, named HBZ, which interacts with sev-
eral host genes and suppresses the activity of
Tax [20-22]. Various isoforms of HBZ were
reported to be steadily expressed in HTLV-1-
infected cells and ATL cells in contrast to other
viral genes, suggesting an important role in the
development of ATL.

Methods of Detecting HTLV-1

Serological, virological, and molecular examina-
tions can detect an HTLV-1 infection. As with
other human retroviruses, HTLV-1 causes a per-

sistent life-long infection after it synthesizes
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Structural genes

Fig. 8.1 Structure of HTLV-1. HTLV-1 encodes acces-
sory and regulatory genes in the pXregion as well as viral
structure genes. {Based on data from Satou Y, Matsuoka

copies of DNA by reverse transcriptase and
integrates into the host’s genome as a provirus.

Specific antibodies against HTLV-1 can be
detected by enzyme-linked immunosorbent
assay (ELISA), particle aggregation (PA),
immunofluorescence microscopy, Western blotting
(WB), or radicimmunoprecipitation. ELISA and
PA are frequently used as screening assays [23-26].
To distinguish HTLV-1 from HTLV-2, which is
less pathogenic, WB is usually necessary [27].

Fresh HTLV-1-infected cells from ATL
patients or HTLV-1 carriers seldom express viral
proteins except for HBZ [28, 29]. In contrast, in
the presence of IL-2, short-term cultured HTLV-
1-infected cells or established long-term T-cell
lines usually produce viral particles and viral
proteins, as demonstrated by electron microscopy
and immunolabeling using antibodies to HTLV-1,
respectively.

The clonal integration of HTLV-1 proviral
DNA into infected T-cells can be demonstrated

a5 9 s o o 0 99

M. HTLV-1 and the host immune system: how the virus
disrupts immune regulation, leading to HTLV-1-associated
diseases. J Clin Exp Hematop. 2010; 50(1):1-8.]

by Southern blot, inverse polymerase chain
reaction (PCR), and/or ligation PCR assays [30—
33]. Several investigators have analyzed the
implications of the integration pattern of HTLV-I
provirus in the progression of ATL [34, 35].
Neoplastic cells of ATL patients have only one
complete copy of the HTLV-I provirus per cell in
some cases (complete-type), but multiple
complete copies in others (multiple-type). The
HTLV-I proviruses in the remaining patients have
a defective genome (defective-type). The median
survival times for patients were 7 months,
24 months, and 33 months for defective-type,
complete-type, and multiple-type ATL, respec-
tively (P=0.006). Among the 52 patients exam-
ined, the HTLV-I integration patterns changed at
disease progression in four patients (8%). In three
of these four, the rearrangements of the TCR-8
gene changed concomitantly, suggesting the
appearance of a new ATL clone. The researchers
concluded that the frequent clonal change of ATL
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reflects the emergence of multiple premalignant
clones in viral leukemogenesis. Tamiya and
coworkers reported the presence of two types of
defective virus. Among them, the type 2 defective
virus with a deletion that includes the 5' LTR was
found more frequently in the acute and lymphoma
types (39%, 21 of 54) than in the chronic type (6%,
1 of 18). It is postulated that the high frequency of
the type 2 virus is caused by the genetic instability
of the HTLV-I provirus and that the defective virus
is selected because it escapes from the immune
surveillance system in the host. Southern blotting
and inverse PCR assays have sensitivity to detect
the clonal disease, being able to identify the virus
in a population with at least 5% and 1% of cells
infected, respectively [33]. Also, about 20% of
patients with HTLV-1-associated myelopathy
(HAM)/tropical spastic paraparesis (T'SP) and a
small proportion of healthy HTLV-1 carriers have
monoclonal HTLV-1 integration which can be
detected by Southern blotting and/or inverse PCR
(36, 37].

Epidemiology of HTLV-1

The three major routes of HTLV-1 transmission
are mother-to-child infections via breast milk, sex-
valintercourses, and blood transfusions. Otherwise,
HTLV-1 is not easily transmittable, since cell-to-
cell contact is presumably required. Vertical trans-
mission from mother to child is caused by
breast-feeding beyond 4 to 6 months of age, after
which time the protective IgG maternal antibodies
decline [38]. HTLV-1-infected mononuclear cells
are present in breast milk [39]. The overall rate of
infection among breast-fed children from carrier
mothers has been estimated at 10-30% [40].
Sexual transmission of HTLV-1 more frequently
occurs from men to women than women to men.
Infection by transfusion of contaminated cellular
blood products is presumably the most efficient
mode of transmission [41]. In contrast, fresh fro-
zen plasma, which is acellular, is not infectious
[42]. The transmission of HTLV-1 between intra-
venous drug abusers has been reported [43].

The Southwestern district of Japan has the
highest prevalence of HTLV-1 infection in the

world, but this infection is also endemic in the
Caribbean basin, parts of Africa, Latin America,
the Middle East, and the Pacific region [41, 44—
48]. Many of the HTLV-1 carriers and ATL
patients in the USA and Europe are immigrants
from the above described endemic areas [49].

The seroprevalence of HTLV-1 in endemic
areas is low and stable among children, but
increases gradually with age, especially in
women over 50 year of age [50]. In a cohort
study in an endemic region of Japan, the sero-
prevalence of HTLV-1 in individuals between 16
and 39 years of age was 10% in both sexes; in
contrast, the prevalence sky-rocketed to 30% in
men and 50% in women over the age of 70 [51].
For several decades, the prevalence of HTLV-1
has declined drastically in endemic areas in
Japan, probably because of birth cohort effects
[52]. The elimination of HTLV-1 in endemic
areas is now considered possible due to the natu-
ral decrease in the prevalence as well as interven-
tion of transmission through blood transfusion
and breast feeding.

HTLV-1-Related Diseases

HTLV-1 is associated with the development of
ATL [1-5, 11-13], as well as HAM/TSP, a pro-
gressive form of chronic spastic myelopathy with
demyelination of the spinal cord motor neurons,
and HTLV-1-associated uveitis (HAU), a sub-
acute inflammatory condition in which vitreous
opacities are associated with mild iritis and mild
retinal vasculitis [6, 7, 9]. Staphylococcal and
streptococcal skin infections are common in the
infective dermatitis (ID) syndrome described in
Jamaica in association with HTLV-I infections in
childhood [8]. Those individuals with ID were
reported to be susceptible to ATL and HAM/TSP.
ID was reported first in Jamaica and subsequently
in Brazil and other countries of South America
but rarely in Japan. In contrast, HAU was first
reported in Japan and rarely occur in other coun-
tries. Other conditions reportedly associated with
HTLV-1 include Sjogren’s syndrome, polymyo-
sitis, alveolitis, arthritis, thyroiditis, and immune
suppression [53-56].
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Adult T-Cell Leukemia-Lymphoma

ATL is a distinct peripheral T-lymphocytic malig-
nancy associated with a retrovirus designated
human T-cell leukemia virus type I or human
T-cell lymphotropic virus type I (HTLV-1) [1, 11—
13, 57, 58]. Major prognostic indicators for ATL,
which have been elucidated in 854 patients with
ATL in Japan by the Lymphoma Study Group
(LSG) of the Japan Clinical Oncology Group
(JCOG) wusing multivariate analysis, were
advanced performance status (PS), high lactic
dehydrogenase (LDH) level, age of 40 years or
more, more than three involved lesions, and
hypercalcemia [56]. Also, a subclassification was
proposed based on prognostic factors and clinical
features of the disease (Table 8.1) [14]. The leu-
kemic subtypes include all of the acute and
chronic types and most of the smoldering type.
The acute type has a rapid course with leukemic
manifestation (>=2% ATL cells) with or without

lymphocytosis (>4 x 10°/L) including ATL cells
and most of the characteristic features of ATL-
generalized ' lymphadenopathy, hepatosplenom-
egaly, skin involvement, other organ infiltration
as shown in Figure 8.2, a high LDH value, and
hypercalcemia. The symptoms and signs include
abdominal pain, diarrhea, ascites, jaundice,
unconsciousness, dyspnea, pleural effusion,
cough, sputum, and chest X-ray abnormalities
because of organ involvement, hypercalcemia,
and/or opportunistic infections. The smoldering
type shows an indolent course and 5% or more of
leukemic cells in the peripheral blood without
lymphocytosis, but may also include skin/lung
involvement. The calcium level is less than the
upper limit and LDH level is less than 1.5 times
the upper limit in smoldering ATL. The chronic
type, with absolute lymphocytosis (4x 10%/L) less
frequently showing flower cell morphology than
the acute type, is occasionally associated with
skin involvement and lymphadenopathy and also

Table 8.1 Diagnostic Criteria for Clinical Subtypes of HTLV-1-associated ATL

Smoldering * Chronic Lymphoma Acute
AntiHTLV-lantibody o+ o+ o+ Lt
Lymphocyte (x103/4L) <4
Abnormal lemphocytes . i 'w >=§%‘j[
Flower cclls with T~cell marker ‘ M T ..
LDH e ESISN
Corrected Ca2+ (mEq/L) ‘m - o <§5 -
Hlstology—proven lymphadenofjathy ~ No 1 )
Tumor lesion A o - ww* :m WM ) *
Sknwxwamnﬂc'lf/or lut;gwm W * .
Lymph node ) | W e ;
: e :.,, WM . Mo .
] No
No
o e B NO ——
Asmtes No W
Pleural effusxon R No B
Gastrointestinal tract No

HTLV-1, human T-lymphotropic virus type I; LDH, lactate dehydrogenase; N normal upper limit
*No essential qualification except terms required for other subtype(s)

tTypical “fiower cells” may be seen occasionally

fAccompanied by T lymphocytosis (3.5 x 103/ul. or more)

§If abnormal T lymphocytes are less than 5% in peripheral blood, histologically proven tumor lesion is required
Histologically proven skin and/or pulmonary lesion(s) is required if there are fewer than 5% abnormal T lymphocytes

in peripheral blood

[Based on data from Shimoyama M, Members of the Lymphoma Study Group (1984-1987): Diagnostic criteria and
classification of clinical subtypes of adult T-cell leukemia-lymphoma. Br J Haematol 1991;79:428.]
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a ‘ b

Fig. 8.2 (a) Leukemic cells (the so-called flower cells)
showing characteristic polymorphic nuclei with con-
densed chromatin and agulanular and basophilic cyto-
plasm. (b) Photograph of skin lesion in a patient with

usually shows a relatively indolent course. The
calcium level is less than the upper limit and the
LDH level is less than double the upper limit of
the chronic type. The lymphoma type presents
with the manifestations of a lymphoma without
leukemic cells, frequently with high LDH/Ca
levels, a rapid course, and symptoms and signs
similar to the acute type. In case of ATL, clinical
subtype is more important than Ann Arbor stage
for predicting prognosis and deciding treatment.
Additional factors associated with a poor prog-
nosis include thrombocytopenia, eosinophilia,
bone marrow involvement, a high interleukin
(IL)-S serum-level, CC chemokine receptor 4
(CCR4) expression, lung resistance-related pro-
tein, p53 mutation, and p16 deletion by multivari-
ate analysis [59-65]. Specific for the chronic type
of ATL, high LDH, high blood urea nitrogen
(BUN), and low albumin levels were identified as
factors for a poor prognosis by multivariate analy-
sis [11]. Primary cutaneous tumoral type, although
generally included among smoldering ATL, had a
poor prognosis in one uni-variate analysis [66].

Epidemiology of ATL

The average age at onset of ATL {n Japan is
57 years, which is about 15 years older than in the
Caribbean, South America, and Africa [67-69].

acute-type ATL. (¢) Histology of skin infiltration of ATL
cells in the same patient; infiltrating ATL cells are present
in the epidermis forming a Pautrer’s micro-abscess.

This may reflect unknown environmental or ethnic
cofactors in the multi-step leukemogenesis of this
disease. The estimated annual incidence in Japan
is about 1 per 1,000 HTLV-1 carriers over 40 years
of age, with males affected about twice as often
[70]. The cumulative life time risk for ATL among
HTLV-1 carriers has been estimated at 1-5% in
both sexes in Japan and in Jamaica [71, 72].
HTLV-1 infection early in life, presumably from
breast feeding, is crucial in the development of
ATL; 100% of mothers of ATL patients examined
were HTLV-1 carriers as compared to about 30%
of mothers of HAM/TSP patients [73]. HTLV-
linfection by blood transfusion is associated with
a higher risk for the development of HAM/TSP
than infection by other routes [74]. In contrast,
very few cases of ATL after HTLV-1 infection by
blood transfusion have been reported [75, 76].
Interestingly, those affected had blood transfusions
for a preceding hematological malignancy, and
developed ATL within 11 years after HTLV-
linfection. Factors reportedly associated with the
onset of ATL include: HTLV-1 infection early in
life, increase in age, male sex, family history of
ATL, past history of infective dermatitis, smok-
ing of tobacco, serum titers of antibody against
HTLV-1, and several HLLA subtypes [77-82].
Recently, HTLV-1 proviral loads have been
proposed as an important predictor of ATL, but
only a few small prospective studies have been
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conducted. Recently, Iwanaga and colleagues
evaluated 1,218 asymptomatic HTLV-1 carriers
(426 males and 792 females) who were enrolled
during 2002-2008 for a prospective study on the
development of ATL [83]. The proviral load at
enrollment was significantly higher in males than
females (median, 2.10 vs. 1.39 copies/100 periph-
eralblood mononuclearcells (PBMC; P <0.0001)),
in those aged 40 or more years and in those with a
family history of ATL. During the follow-up
period, 14 participants developed acute ATL.
Their baseline proviral loads were high (range,
4.17-28.58 copies/100 PBMC). Multivariate Cox
regression analyses indicated that not only a
higher proviral load but also advanced age, a fam-
ily history of ATL, and the first opportunity for
HTLV-1 testing during treatment for other dis-
eases were independent risk factors for the pro-
gression of ATL from a carrier status.

Clinical Features

ATL patients show a variety of clinical manifes-
tations because of various complications of organ
involvement by ATL cells, opportunistic infec-
tions, and/or hypercalcemia [11-14]. These three
often contribute to the extremely high mortality
of the disease. Lymph node, liver, spleen, and
skin lesions are frequently observed. Although
less frequent, the digestive tract, the lungs, the
central nervous system, bone, and/or other organs
may be involved. Large nodules, plaques, ulcers,
and erythroderma are common skin lesions
[66, 84]. Immune suppression is common.
Approximately 26% of 854 patients with ATL
had active infections at diagnosis in a prior
nationwide study in Japan [14]. The incidence
was highest in the chronic and smoldering types
(36%) and lower in the acute (27%) and lym-
phoma types (11%). The infections were bacte-
rial in 43%, fungal in 31%, protozoal in 18%, and
viral in 8% of patients. The immunodeficiency at
presentation in ATL patients can be exacerbated
by cytotoxic chemotherapy. Individuals with
indolent ATL might have no manifestation of the
disease and are identified only by health check-ups
and laboratory examinations. :

Laboratory Findings

ATL cells are usually detected quite easily in the
blood of affected individuals except for the smol-
dering type with mainly skin manifestations and
lymphoma type [14]. These so called “flower
cells” have highly indented or lobulated nuclei
with condensed chromatin, small or absent nucle-
oli, and an agranular and basophilic cytoplasm
(Figure 8.2A) [85]. In addition to polylobulated
cells, some large blastoid cells with a basophilic
cytoplasm are almost always observed in the
blood film. Furthermore, the diversity of cell
morphology in ATL is associated with prognostic
factors, an aberrant immmunophenotype, and a
defective HTLV-1 genotype [86]. Five percent or
more abnormal T-lymphocytes in peripheral
blood confirmed by cytology and immunopheno-
typing are required to diagnose ATL in cases
without histologically proven tumor lesions [14].

The histological analysis of aberrant cutane-
ous lesions or lymph nodes is essential for the
diagnosis of the smoldering type with mainly
skin manifestations and lymphoma type of ATL,
respectively. Because ATL cells in the skin and
lymph node can vary in size from small to large
and in form from pleomorphic to anaplastic and
Hodgkin-like cell with no specific histological
pattern of involvement, differentiating between
Sezary syndrome, other peripheral T-cell lym-
phomas (PTCLs), and Hodgkin lymphoma ver-
sus ATL can at times be difficult without
examinations for HTLV-1 serotype/genotype
[13, 87].

The white blood cell count ranges from nor-
mal to 500 10%/L. Marked leukocytosis of >30
and lymphocytes of 15x have been observed in
about 40% of acute ATLs and 25% of chronic
ATLs, but not in the other two subtypes (lym-
phoma, smoldering) [14]. Granulocytosis of more
than 8x is frequently observed (about 40% of
acute type and 15% of the other three types) even
in the absence of infection. Eosinophilia is fre-
quent (21%) as compared to other T- or
B-lymphomas. Neutrophilia and eosinophilia are
presumably related to the release of cytokines
{chiefly granulocyte-macrophage colony-stimu-
lating factor (GM-CSF) and Interleukin (IL)-5}
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by malignant cells. Anemia and thrombocytope-
nia are less frequently observed, probably because
much of the bone marrow is spared by the leuke-
mia. Some of the hematological abnormalities
were associated with the prognosis of ATL as
described previously.

Hypercalcemia is the most distinctive labora-
tory abnormality in ATL as compared to other
lymphoid malignancies and is observed in 31%
of patients (50% in acute type, 17% in lymphoma
type, and 0% in the other two types) at onset [14].
Individuals with hypercalcemia do not usually
have osteolytic bone lesions. Parathyroid hor-
mone-related protein or receptor activator of
nuclear factor kappa B ligand produced by ATL
cells is considered the main factor causing hyper-
calcemia [88, 89].

Similar to serum LDH, B2-microglobulin, and
serum thymidine kinase levels reflecting disease
bulk/activity, the level of the soluble form of
interleukin (IL)-2 receptor alpha-chain is elevated
in the order acute/lymphoma-type ATL, smolder-
ing chronic-type ATL, and HTLV-1 carrjers as
compared with normal individuals, perhaps with
better accuracy than the other markers [90-92].
These serum markers are useful for detecting the
acute transformation of indolent ATL as well as
the early relapse of ATL after achieving responses
by therapy.

Prototypical ATL cells have a mature alpha—
beta T-cell phenotype, that is, they are terminal
deoxynucleotidyl transferase (TdT)-negative,
CDla-negative, T-cell receptor alpha-beta-posi-
tive, CD2-positive and CD5, CD45RO and
CD29-positive, and frequently do not express
CD7 and CD26. A decline in the CD3 level with
the appearance of CD25 indicates that the ATL
cells are in an activated state. Most ATL cells are
CD52-positive, but some are negative and this
may correlate with the co-expression of CD30.
About 90% of cases are CD4-positive and CD8-
negative, and in rare cases either co-express CD4
and CD8, are negative for both markers, or are
only CD8-positive [93]. CCR4 is expressed in
more than 90% of cases and associated with a
poor prognosis. Recent studies have suggested
that the cells of some ATL may be the equivalent
of regulatory T-cells because of the high frequency

of expression of CD25/CCR4 and about half of
FoxP3 [62, 94].

Chromosomal abnormalities detected by cyto-
genetics or comparative genomic hybridization are
often more complex and more frequent in aggres-
sive ATL than in indolent ATL., with aneuploidy
and several hot spots such as 14q and 3p [95, 96].
A more sensitive array-CGH revealed that the lym-
phoma type had significantly more frequent gains
at 1q, 2p, 4q, 7p, and 7q, and losses at 10p, 13q,
16q, and 18p, whereas the acute type showed a
gain at 3/3p, but no specific pattern of abnormality
has been identified which is in contrast to Burkitt
leukemia/lymphoma with a myc gene rearrange-
ment induced by Epstein—Barr virus [97, 98].

DNA microarray analyses of the transcrip-
tomes of ATL cells at the chronic and acute stages
to elucidate the mechanism of stage progression
in this disease revealed that several hundred
genes were modulated in expression including
those for MET, a receptor tyrosine kinase for
hepatocyte growth factor, and cell adhesion mol-
ecule, TSLC1 [99, 100].

Diagnosis of ATL

The diagnosis of typical ATL is not difficult and
is based on clinical features, ATL cell morphol-
ogy, mature helper-T-cell phenotype, and ant-
HTLV-1 antibody in most cases [13, 55]. Those
rare cases which might be difficult to diagnose
can be shown to have the monoclonal integration
of HTLV-1 proviral DNA in the malignant cells
as determined by Southern blotting. However, the
monoclonal integration of HTLV-1 is also
detected in some HAM/TSP patients and HTLV-1
carriers [36, 37]. After the diagnosis of ATL,
subclassification of the disease is necessary for
the selection of appropriate treatment [14, 57].

Clinical Course and Treatment of ATL

Treatment decisions should be based on the ATL
subclassification and the prognostic factors at
onset including those related with ATL and
co-morbidity [57]. As mentioned above,



120

K. Tsukasaki and K. Tobinai

subclassification of this disease has been proposed
based on the prognosis and clinical manifesta-
tions. Without treatment, most patients with
acute-/lymphoma/type ATL die of the disease or
infections within weeks or months. More than
half of patients with smoldering ATL survive for
more than 5 years without chemotherapy and
transformation to aggressive ATL. Chronic ATL
has the most diverse prognosis among the sub-
types and could be divided into favorable and
unfavorable by clinical parameters (serum albu-
min, BUN, and LDH levels) after a multivariate
analysis [11].

Current treatment options for ATL include
watchful waiting until disease progression, inter-
feron alpha (IFN) and zidobudine (AZT) therapy,
multi-agent chemotherapy, allogeneic hematopoi-
etic stem cell transplantation (allo-HSCT), and a
new agent [57].

progression at a single institution, the median
survival time was 5.3 years with no plateau in the
survival curve. Twelve patients remained alive
for >10 years, 32 progressed to acute ATL, and
51 died [101]. These findings suggest that even
“indolent” ATL patients should be carefully
observed in clinical practice. Further study is
required to establish appropriate management
practices for indolent ATL.

Chemotherapy

Since 1978, chemotherapy trials have been con-
secutively conducted for patients newly diag-
nosed with ATL by JCOG’s LSG (Table 8.2)
[102-107]. Between 1981 and 1983, JCOG con-
ducted a phase III trial (JCOG8101) to evaluate
LSG1-VEPA (vincristine, cyclophosphamide,

- prednisone, and doxorubicin) vs. LSG2-VEPA-M

Watchful Waiting

At present, no standard treatment for ATL exists.
Therefore, patients with the smoldering or favor-
able chronic type, who may survive one or more
years without chemotherapy, excluding topical
therapy for cutaneous lesions, should be observed
and therapy should be delayed until progression
of the disease [57]. However, it was recently
found that the long-term prognosis of such
patients was poorer than expected. In a long-term
follow-up study for 78 patients with indolent
ATL (favorable chronic- or smoldering-type)
with a policy of watchful waiting until disease

(VEPA plus methotrexate (MTX)) for advanced
non-Hodgkin lymphoma (NHL), including ATL
[102, 103]. The complete response (CR) rate of
LSG2-VEPA-M for ATL (37%) was higher than
that of LSG1-VEPA (17%; P=0.09). However,
the CR rate was significantly lower for ATL than
for B-cell NHL and PTCL other than ATL
(P<0.001). The median survival time of the 54
patients with ATL was 6 months, and the esti-
mated 4-year survival rate was 8§%.

In 1987, JCOG initiated a multicenter phase II
study (JCOG8701) of a multi-agent combination
chemotherapy (LSG4) for advanced aggressive
NHL (including ATL). L.SG4 consisted of three
regimens: (1) VEPA-B (VEPA plus bleomycin),

Table 8.2 Resuits of sequential chemotherapeutic trials of untreated patients with ATL (JCOG-LSG)

J:780} 381(51 J8701 } J9109 J9303 JCOGI9801
Ps.No. 18 54 4 % 51 6
CR(%) 167 2718 355 404 46
CReFR G 5”1.(5 . i e ot S iSO
MST (months) 75 75
2yearsurvival (%) 170 313
3yearsurvival (%) 100 219 236 127 o
3,~year survival (%) 80 11.6 . N . ) o

CR complete remission, PR partial remission, MST median survival time



