Adult T-cell Leukemia/Iymphoma
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native Andeans, Iranians, 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 Eastern
China, neighboring countries of Japan. Recent studies of
HTLYV-1 phylogeny on the ITR genome sequence showed
that HTIV-1 could be classified into three major lineages,
designated the Melanesian, Central African, and Cosmo-
politan lineages. The Cosmopolitan lineage can be further
divided into the Transcontinental, 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 HTLV-1 sequences to
those of Japanese ATLL patients, which revealed that Asian
Mongolians carrying HTIV-1 moved to the Andes at least
1,500 vears ago (Fig. 1).

The male to female ratio of ATLL patients is approxi-
mately 1.5:1%. The cumulative incidence of ATLL is esti-
mated to be 2.5-5% among HTIV-1 carriers in Japan, and
the age of disease onset ranged from the 20s to the 80s,
with an average of 58 years.

Clinical 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
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; . fig, 1. Migration of ancient HTLV-1 carriers
L (Ref 7. with modificatior).

papules, nodules, and tumors. Scaly ervthemic plagues
and eryvthroderma indistinguishable from those of mycosis
fungoides and Sézary syndrome occur in some patients
{Fig. 2).

HTLV-1 carriers are often associuted with virus-related
complications, including HTLV-1-associated myelopa-
thy /tropical spastic paraparesis (HAM/TSP)'"", uveits,
HTLV-1-assocuated arthropathy (HAAP), and Sjogren’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 HTLV-1 as described below. HTIV-1-associated
‘infectious dermatitis” 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 & hematologi-
cal hallmark of ATLL, although the number of such celis
varies among subtypes. Tumor cells express a mature
T-cell phenotype of CD2+, CD3+, CD4+, 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 anaplastic cells. The strong expression of
CD25 (IL2R ) is a striking feature of ATLL". 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, 2. Cutaneous features of ATLL.

Fig, 3. HTLV-1 proviral sequence and func~
tions of a pX gene product, Tax.
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Adult T-cell Leukemia/lymphoma

Neoplastic lymphocytes of ATLL in the lymph nodes
and other organs may exhibit a pleomorphic appearance
referred to as pleomorphic small, medium and large cell
types, anaplastic, and angioimmunoblastic T-cell lympho-
ma-like variants. Cutaneous ATLL lesions frequently show
epidermotropic infiltration of atypical lymphocytes with
Pautrier’s microabscess formation indistinguishable from
that of mycosis fungoides (Fig. 3). Perivascular infiltrates
containing atypical 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, 13q,
16q, and 18p™.

Diagnostic Procedures

A serological test for anti-HTLV-1 antibody is essential
in screening examinations for ATLL. The presence of anti-
HTLV-1 antibody is not sufficient for the diagnosis of
ATLL, because HTIV-1 carriers may present with T-cell
lymphomas 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
DNA 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 IL~2R o (CD25) {tower right),
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Fig, &, Circulating ATLL cells show ‘flower cell’ appearance: HTLV~-1 virions are observed in cultured ATLL celts, 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 a ‘viral oncogene’ or ‘insertional activation’
mechanism. A unique HTIV-1 sequence, pX, encodes
three proteins: p40-Tax, p27-Rex, and p21. Tax is a trans-
activator of the viral genome, and Rex suppresses splicing
of the viral transcripts”™. Many investigators have focused
on the transcriptional activation and repression of cellular
genes by pd0- Tax protein'. Tax binds enhancer-binding
proteins such as NF-« B and cvclicAMP responsive ele-
ment binding protein (CREB), and transcriptional cofac-
tors such as p300/CBP (CRER binding protein), thereby
enhancing transcriptional signals to generate IL2Ra and
other cytokines (Fig. 5). On the other hand, Tax inhibits

NK ZINK4

tumor suppressor proteins such as pl6™ and p15°
Since Tax is not always expressed in ATLL cells, additional
oncogenic molecules including HTTV-1 bZIP factor (HBZ)
and mutations of the cellular genes might be involved in

development of ATLL"

Progression and Prognostic Factors

Approximately 5% of HTLV-1 carriers may develop
ATLL or HTIV-1-associated disorders in 4 50-vear clinical
observation. In other words, the remaining 95% of HTTV-
1 carriers do not experience any HTIV-1-related disorders
during their lifetime, even though they continue to harbor
HTIV-1-infected T-cells (Fig. 6). The immunogenetic
background of an HTLY carrier was found to be associated
with the development of ATLL. In Japanese, 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+ cytotoxic T-lymphocytes
(CTL$)". The expression of Tax proteins seems to be
essential for the initial step of transformation, but Tax-
positive cells might be targeted by host CTLs. Many ATLL
cells, therefore, lack Tax expression, which allows them to
evade the host CTL response, and the cells require further
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oncogenic molecules such as HBZ or mutations of tumor
suppressor genes. [n an overt leukemic stage, mutation or
o INR4

deletion of p53 or p16™™/p15"°
mately 50% of ATLL patients.

is observed in approxi-

Prevention of HTLV-1 Infections

Three major HTIV-1 infection routes have been prov-
en: 1) blood wansfusion from HTIV-1 carriers, 2) breast
feeding, and 3) sexual transmission, mainly from males
io females. 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 bload donors and preg-
nant women, and refraining from breast feeding by HTIV-
1 carriers”.

Treatments

Treatments should be chosen based on the ATLL sub-
types and patients’ conditions. Recommended polyche-
motherapy for acute and lymphomatous tvpes includes
the vincristine, cyclophosphamide, doxorubicin, and
prednisolone (VCAP), doxorubicin, ranimustine, and pred-
nisolone (AMP), and vincristine, etoposide, carboplatin,
and prednisolone (VEMP) regimens. The VCAP, AMP, or
VEMP regimen might be superior t¢ biweekly CHOP. A

Tax-dependent Tax-independent
mfm«wxmpmm‘
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Fig, 6. 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 observed in neoplastic cells of overt ATLL. During the
progression of the illness, various HTLV-1-associated complica-
tions may occur.

23




Adult T-cell Leukemia/ILymphoma

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 transplant (HSCT) is a possible
option for young patients with aggressive ATLL, but it
remains to be answered which protocol of allo-HSCT is
suitable for ATLL.
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