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LEUKEMIA / LYMPHOMA T OF THE ADULT HTLV1,
A CHALLENGE FOR THE CLINIC

LEUCEMIA / LINFOMA T DEL ADULTO HTLV1, UN DESAFIO PARA EL CLINICO

Maria Elena Cabrera'?, Camila Pefia?®

ABSTRACT

Adult T-cell leukemia/lymphoma (ATL) is an aggressive disease of mature activated T cell caused by human
T-cell lymphotropic virus type 1 (HTLV-1). ATL carries a bad prognosis due to intrinsic chemoresistance and
severeimmunosuppression.The aggressive ATL forms,acute and lymphoma, are treated with chemotherapy
associated with antiretroviral agents (AZT/IFN) the acute form. However, they have failed to achieve an
impact on survival, that ranges from 8-10 months, respectively. Patients with chronic and smoldering ATL
forms, have a better prognosis, but long term survival is poor as well, when these patients are managed
with a watchfulwaiting policy or with chemotherapy. Apparently, AZT/IFN seams to benefit these patients.
Meanwhile, prevention of dissemination of HTLV-1, is a must in public health policies, performing screening
in blood banks and a screening to pregnant women to reduce/avoid vertical transmission of the virus.
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RESUMEN

La leucemia / linfoma de células T en adultos (LLTA) es una enfermedad agresiva de células T maduras
activadas causada por el virus linfotropico de células T humano tipo 1 (HTLV-1). ATL tiene un mal
prondstico debido a la quimiorresistencia intrinseca y lainmunosupresién severa. Las formas agresivas de
LLTA, aguday linfoma, se tratan con quimioterapia asociada con agentes antirretrovirales (AZT / IFN). Sin
embargo, no han logrado un impacto en la supervivencia, que oscila entre 8 y 10 meses, respectivamente.
Los pacientes con formas de LLTA crénicas y latentes tienen un mejor pronéstico, pero la supervivencia
a largo plazo también es deficiente, tanto cuando estos pacientes se manejan con una politica de espera
vigilante o con quimioterapia. Aparentemente, las costuras AZT / IFN benefician a estos pacientes.
Mientras tanto, la prevencion de la diseminacién del HTLV-1 es imprescindible en las politicas de salud
publica, tanto por tamizaje del virus en bancos de sangre como a mujeres embarazadas para reducir /
evitar la transmision vertical del virus.

Palabras clave: Leucemia/linfoma de células T del adulto; Virus humano T linfotréfico tipo 1 (fuente: DeCS BIREME).

a HTLV-1 endemic area, in the southwest of Japan.
Later, we identified another areas in the Caribbean,
Central and South America, and Middle East?. It is
believe to exist around 1 million of HTLV-1 carriers in
Japan, and we estimate from 5 to 10 million of carriers
worldwide®.

INTRODUCTION

Adult T-cell leukemia/lymphoma (ATLL) is a T
aggressive lymphoproliferative neoplasm, produced
by human T-lymphotropic virus™ (HTLV-1). It is a poor
diagnosis disease due to chemical resistance and

severe immune suppression. . . . .
In Japan, the estimated risk of developing ATLL in

virus carriers is from 6% to 7% in men, and from 2% to
3% in women, and latency time for its development

This illness was first described by Uchiyama et al. on a
Japanese island™, and only in the 80's we evidenced
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is 40-50 years old, unlike what happens with spastic
paraparesis and other non-neoplastic diseases associated
to HTLV-1, in which time period for development after
infection is shorter.

Age of onset of disease depends on geographical area. For
instance, in patients from South America, the Caribbean
and United States, the diagnostic average age is 40-50
years old, whereas in Japan is 50-66 years old®®,

In the other hand, there is a clear predominance in men
in Japan, whereas in other areas like Jamaica or some US
zones exists a low women predominance-®.

THE VIRUS

It was in 1979 when HTLV-1 was first isolated, using
cutaneous lymphomas. Samples. It was the first
retrovirus associated to a neoplasm. However, the
discovery of HIV in the 80's would overshadow its study
for years®19,

HTLV-1 transmission is mainly produced by three ways:
via mother-son (in labor or breastfeeding), parenteral or
sexual™", From all of them, the most important occurs
at a very early age: breastfeeding with mother’s milk“®.

This transmission ends up in carrying the virus. Most of
carriers will be asymptomatic the rest of their life, and
we estimate that only a 5% of them will develop ATLL",
As it has been mentioned, this only happens in adults,
from 20 to 30 years post infection®,

Pathogenesis is not entirely understood. It is thought to
be a process which embrace multiple factors, such as
genetic, epigenetic or viral factors"'% 1,

HTLV-1 requires complex transcriptional processes??,
It has the ability to join and fuse with target cell (T
lymphocyte). This results in a fusion between its DNA

Table 1. Ways to prevent virus infection.

and its guest’s®”. Then, dissemination occurs through
clonal expansion@?, That is to say, acute infection
produces germ line transmission from cell to cell,
and after that, in a chronic phase, clonal expansion
occursi29,

As already mentioned, we do not exactly know the
cause of leukemogenesis. ATLL results from clonal
proliferation of infected cells. Regulatory proteins
like Tax, Rex and HTLV-1 Basic Zipper Protein (HBZP)
play a significant oncogenic role, which leads to viral
persistence, stimulation, growth and further tumor
development. In other words, cells in latency develop
genetic abnormalities, which finally results in ATLL?®,

It should be noted that HTLV-1 virus also provokes
immune system deregulation of the guest, with an
increase in lymphocyte activation, making carriers more
likely to get infections®.

PREVENTION OF INFECTION

Considering that the most frequent way of virus
infection is breastfeeding, its suspension has become
the main prevention of infection. In a 1987 study
in Nagasaki, which evaluated virus infection due to
lactation, we confirmed that it decrease from 26% to
2.7% by not allowing women carriers to breastfeed®.

Since then, the recommendation to prevent HTLV-1
infection is not to breastfeed, or to do it only for 3
months®®, This measure, however, should be taken
cautiously in low-income countries, due to the fact that
it could increase child mortality®,

We have pondered another many aspects to prevent
HTLV-1 infection, which have reduced virus prevalence
in Japanese endemic areas (Table 1)¢,

a. To carry out HTLV-1 screening to blood donors at blood banks in order to avoid transmission via transfusion.

b. To request HIV-positive mothers not to breastfeed or to do it for less than 3 months, since extended
breastfeeding increases the risk of mother-to-child transmission, due to infected lymphocyte transfer to the

kid.

c. Safe sex behavior in carriers; using preservatives to avoid sexual transmission.

d. To carry out HTLV-1 serology to the patient carrier’s mother, brothers and children, and to conduct

counselling if this tests positive.

So far there is no effective way to prevent ATLL development within virus carriers.
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ADULT T-CELL LEUKEMIA/LYMPHOMA
IN LATIN AMERICA

The big difference of ethnic groups in Latin America
explains the great diversity of areas where HTLV-1 is
endemic, even finding differences between regions of
the same country®", There are two theories about HTLV-
1 arrival to Latin America: from African slaves, or millions
of years ago through Bering Strait?.

In order to have a point of comparison, in Japan, ATLL
is equivalent to 25% of peripheral T-cell lymphomas, in
North America to 2%, and in Europe, 1%,

Latin America and the Caribbean constitute one of the
regions of the world with the highest HTLV-1 infection
prevalence.

Recently, Oliveira et al.®? carried out a systemic review
pf every publication about ATLL in Center and South
America. The most affected regions include Colombia,
Peru, Jujuy’s region in Argentina and Chile, as well as
Bahia, Brazil®?.

We calculate that ATLL represents a 1.1% of non-
Hodgkin lymphomas, reaching 5.5% in Peru or 0.5%
in Chile®. In Mexico, however, there is very small
infected population®. Cases with highest prevalence
observed are in Brazil, where a 1995 study by Pompo
de Oliveira et al®®*”), showed 32.4% of disseminated
mature T-lymphoproliferative syndromes’ cases was
represented by ATLL in Rio de Janeiro. In Bahia, 26.4%
of studied cutaneous lymphomas corresponds to

ATLL. In Peru, Gotuzzo et al®> and Belttran et al®¥, have
published ATLL cases. Around 10% of non-Hodgkin
lymphoma cases from Instituto Nacional de Cancer
(Peruvian Cancer Institute) in Lima, are associated with
HTLV-1. In Argentina, Marin et al®*? have described
ATLL cases, especially in Jujuy’s province located at
northwest of the country, where HTLV-1 prevalence
is the highest of the country (3.5%). In Chile, a study
published in 2003 by Cabrera et al.“? outlined 132 cases
of leukemia lymphoproliferative syndromes, where ATLL
was the most common disease (48%). Although, a 2012
study about 195 consecutive cases*” of non-Hodgkin
lymphoma only showed one ATLL case (0.5%).

CLASSIFICATION AND CLINICAL
FEATURES

World Health Organization (WHO) in its latest version of
2016“? classifies it as a mature T-cell neoplasm.

Shimoyama’s classification®® distinguishes four ATLL
clinical subtypes (Table 1), with different clinical
presentation and prognostic: 1) indolent, 2) chronic,
3) acute (or leukemia) and 4) lymphoma. The first two
are considered of indolent course, whereas acute and
lymphoma type are more aggressive forms.

Bittencourt et al. also proposed primary cutaneous
tumor type, which is generally a subtype of the
indolent ones. This may have both different clinic and
prognostic 4449,

The main ATLL clinical features are displayed in Table 2.

Table 2. Diagnostic criteria of 4 ATLL subtypes according to Shimoyama.

Feature Indolent Chronic Lynphoma Leukemia
Frequency (%) 5 5 25 65
Counting of lymphocytes (x10%1) <4 >4 <4 High
Abnormal T-cells (%) in PB <5 >5 <1 High
LDH (UI/L) <1,5 times NV <2,5 times NV High High
Calcium (mg/dL) normal normal High High
Compromise the skin and/or lung * * s s
Lymphadenopathies No £ Si £
Hepatosplenomegaly No et et +
CNS/bone/pleura No No i £

PB: peripheral blood, NV: normal value

| pag. 297



REVIEW ARTICLE

Rev. Fac. Med. Hum. 2020;20(2):295-302.

Cabrera M et al

Clinical features

Clinical course is very heterogeneous. Patients
may present fatigue, lymphadenopathies,
hepatosplenomegaly, high LDH, hypercalcemia and
opportunistic infections. Skin injuries are nearly
always present. They may range from generalized
erythroderma, reddish plaques, papules or nodes. They
are always multiple and frequently generalized. Another
less frequent ATLL clinical features include: pleural
effusions and ascites, central nervous system (CNS)
involvement, whether of cranial nerves or meningeal.
Bacterial infection, fungal or by opportunistic germs,
are frequent due to immunodeficiency, which is
exacerbated because of chemotherapy. It may
infrequently involve the intestine.

Aggressive: Acute and lymphoma

Leukemia or acute subtype is presented with
consumptive symptoms, circulating cancer cells,
lymphadenopathies,  hepatosplenomegaly, bone
and skin injuries, hypercalcemia and opportunistic
infections®”.

Lymphoma type is submitted with lymphadenopathies,
without circulating cells. Patients may present skin and
bone injuries, visceromegaly and hypercalcemia, but in
minor measure than acute type®?,

Unfortunately, we take into account the most frequent
ways, in both Latin America and Japan, representing
55-60% acute type cases and 20-25%, lymphoma
type®”448, We should highlight, however, that the
International Peripheral T-cell Lymphoma Project
showed that 87% of aggressive types were lymphoma
type“?, which should be studied in more detail.

Indolent and chronic

Chronic type may submit circulating pathological
lymphocytes, and they may present sometimes skin

Figure 1. Flower cell in peripheral blood.

and lung lesions, lymphadenopathies or visceromegaly.
It is not associated with neither hypercalcemia nor
central nervous system, bones or gastrointestinal tract
involvement“4), At the same time, it may differentiate
into favorable or non-favorable subtypes, according to
albumin and LDH levels. The relevance of distinguishing
these two variables lies in that the first one does not
require treatment, but the second one does. Indolent
type typically displays skin or lung injuries, without any
other involvement. It may have pathological cells in
peripheral blood, but these represent less than 5%,

Diagnostic

Clinically, ATLL diagnostic is not hard, and it is made
based on seropositivity for HTLV-1, along with a
concordant mature T-cell neoplasm, verified by
histology and/ or cytology®”.

HTLV-1 seropositivity

The most commonly used method is ELISA'.
Nevertheless, it does not distinguishes between HTLV-
1 and 2, due to the fact that both virus share 70% of
their genomic sequences. We use Western blotting for
confirming the infection®,

Peripheral blood. Diagnostic is guessed by detection of
multi-lobed nucleus lymphocytes in peripheral blood.
These cells called“flower type”or“flower cells”are mature
lymphocytes which have multi-lobed nucleus, coarse
chromatin, small or without nucleolus, and agranular
and basophilic cytoplasm®” (Figure 1). These cells are
regarded as pathognomonic of ATLL. However, there
is a great morphological diversity. It is usual to observe
circulating immune cells. In indolent and chronic forms,
lymphocytes are less pleomorphic, smaller, have bi-
lobed or multi-lobed nucleus, and compact chromatin.
More than 5% of abnormal T-cells in peripheral blood
due to cytology and immunophenotype are enough to
run ATLL diagnostic in patients without tumor lesions.
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Immunophenotype

In most patients, cells in ATLL feature a mature T-cells
phenotype, and they are positive for CD2, CD5, CD25 y
CD45RO, T-cell receptor af y HLA-DR. Besides, they are
negative for CD7, and CD3 may be weak. Almost 90%
of cases are positive CD4 and negative CD8 (42, 52). C-C
chemokine receptor type 4 (CCR4) is submitted in more
than 90% of cases, and it is associated to poor diagnosis.

Bone marrow

Generally, a bone marrow aspiration or biopsy is not
required for diagnostic. However, it may provide useful
dataabout bone marrow reserve, before chemotherapy.

Biopsy of affected sites

When diagnosis cannot be run in peripheral blood, we
recommend lymph node biopsy by excision, not by
puncture. Although, histology of skin and lymph are
not specific of ATLL.

Immunohistochemistry study demonstrates that cells
are positive for CD3, CD5, CD25, and generally for CD4,
and negative for CD7 y CD20. Around 5% of them are
positive for CD8%“2,

Biochemical alterations

Hypercalcemia is the most typical ATLL lab alteration,
unlike other chronic lymphoproliferative syndromes.
It can be observed in half of acute form cases and in
20% of lymphoma form. It is not observed in neither
indolent nor chronic form. Elevated serum LDH and (32
microglobulin are frequent alterations and they reflect
tumor activity and mass burden. The soluble form of a
chain from interleukin-2 receptor (IL-2) is elevated in a
similar way.

Radiological images and endoscopy

Computed axial tomography of the neck, thorax,
abdomen and pelvis, is necessary for detecting
sites of nodal or extranodal involvement. An upper
gastrointestinal endoscopy with biopsy should be
considered, because gastrointestinal tract involvement
in aggressive ATLL is frequent. We should consider
CNS review by images and/or lumbar puncture due to
brain/meningeal involvement by ATLL or opportunistic
infections.

Risk stratification

3 systems of prognostic stratification have been
reported in terms of this disease: ATL-PI, JCOG-PI
y modified ATL-Pl. The first one was validated in a
Japanese cohort of 807 patients with lymphoma and
acute type. This divided patients in 3 groups according
to 5 factors: Ann Harbor classification, Performance
Status (PS), age, albumen and soluble IL-2 receptor®?.

JCOG-PI score analyze 276 patients enrolled in different
studies from Japanese group: Japan Clinical Oncology
Group - Lymphoma Study Group (JCOG-LSG). This
group divided patients in 2 groups: high risk, anyone
who had one or more of the following factors: PS>2,
elevated calcemia (54). Modified ATL-PI analyzed 1792
patients. Evaluated variables were acute type, poor PS,
high levels of soluble interleukin-2 receptor (>5000U/
mL), corrected calcemia >12 mg/dl, and C-reactive
protein levels > 2,5mg/dI®?,

In many Latin American countries, we do not count on
measurement of soluble IL-2 receptor levels, a reason
why it could not be a viable alternative. A more-easy-to-
perform prognostic score in our reality is IPl, which has
already been validated in other studies in patients with
lymphoma type ATLL*,

Prognostic

Generally, ATLL is marked by a poor diagnosis, with short
survival®®., One of the factors that most contributes is
chemoresistance and immunosuppression associated
to ATLL, especially in its aggressive forms®?,

In Japan, median global survival skirts 12 months, even
in intensive chemotherapies®®. A study carried out by
Katsuya et al*® stated 1594 patients treated with current
therapies. This study reported a global survival of 8.3,
10.6, 31.5 and 55 months for acute, lymphomatous,
chronic and indolent form, respectively. Another study,
carried out in New York, reported an global survival of
only 24 weeks (5). In addition, in a retrospective study,
survival for 5 years was 14%"°),

Treatment

Most of patients cannot achieve to be cured with
current therapeutic options, besides, survival has not
improved significantly in the last 20 years. It must also
be considered that most clinical studies are performed
in Japanese population, thus we do not know if they are
studies completely replicable to our patients. In fact, we
have noted differences in results when comparing with
population of studies performed in US®,

Therapeutic options

CurrenttherapeuticoptionsforATLLinclude:observation
until progression (watch and wait), interferon alpha
(IFN), zidovudine (ZDV), combination chemotherapy,
allogeneic transplantation of hematopoietic stem cell
and new agents.

However, there is no standard treatment for ATLL
nowadays. Hence, before any specific recommendation,
we encourage trying with clinical studies®".
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Observation

Patients with indolent and chronic forms can survive
one or more years without chemotherapy. We agree
that in indolent forms, this active observation strategy
could be used®".

Conventional chemotherapy

The most used chemotherapy is the so-called CHOP-
like, especially in lymphomatous form. Between 1970
and 1980, it was treated the same way that with other
T-cells, reaching 8 months survival. In 1998, a phase
Il study®? was carried out. This study compared CHOP
14 (cyclophosphamide, doxorubicin, vincristine and
prednisone), with VCAP-AMP-VECP (VCAP: vincristine,
cyclophosphamide, doxorubicin and prednisolone;
AMP: doxorubicin, ranimustine and prednisone; VECP:
vindesine, etoposide, carboplatin and prednisone).
Even though the second one obtained the higher
toxicity, it achieved the most complete answers (40%
vs 25%, P = 0.02) and the most global survival up to 3
years (24% vs 13%). For this reason, it is considered as a
standard currently, however, many of the drugs of this
scheme are not found in Latin America.

Due to the high percentage of CNS involvement,
we recommend intrathecal prophylaxis along with
chemotherapy®.

Antiretroviral therapy and interferon alpha

Several studies have made use of the following
combination: antiretroviral agent, zidovudine (ZDV) and
IFNa (ZDV/IFN)®+$7, A current meta-analysis®® showed
similar survival to the ones obtained with chemotherapy
in non-lymphomatous forms, including acute form.
This analysis reviewed 254 ATLL patients treated in USA,
United Kingdom, France and Martinique, between 1995
and 2008. The study demonstrated benefits of an early
intervention in ATLL patients treated with IFNa/ZDV.
5-years global survival (GS) was 46% for 75 patients
who received first-line antiretroviral therapy, 20% for 77
patients who received first-line chemotherapy, and 12%
for 55 patients who received first-line chemotherapy
followed by antiretroviral therapy. Patients with chronic,
indolent and acute ATLL benefitted significantly from
first-line antiretroviral therapy, whereas patients with
lymphoma did not get benefitted from this strategy.
In patients with indolent and chronic ATLL, 5-years GS
resulted 100%, in acute form was 28% compared with
10% of those treated with first-line chemotherapy On
the other hand, in patients with lymphoma, 5-years GS
was 0% compared with 18% of those treated with first-
line chemotherapy. Although it has regular tolerance,
western guidelines recommend this combination in ATLL,
except in lymphoma type. Japanese guidelines do not

recommend this routine due to poor evidence, though®.
Hematopoietic stem cell transplantation

Autologous transplant has not proved to be useful in
this kind of patients, due to a high rate of recurrence.
Allogeneic transplant, however, has proved to be able
to induce long-term survival in a 25-40% of patients.
Nevertheless, high toxicity of this procedure, up to 40%
of mortality, forces to be careful with this strategy. A
retrospective study showed an analysis of 586 patients
where an allogeneic transplant was performed. 36% of
patients was alive after 3 years, with median GS of 9.9
months. In addition, there was a low tendency towards
a better survival in elderly patients with regime of
reduced intensity”". Another Japanese retrospective
study showed a 3-years GS of 33% in patients with
allogeneic transplant”?. On the other side, there is data
from a current systematic review, which showed 73%
of complete remission in these patients, but with high
rates of relapse”.

Due to these results, American Society for Blood and
Marrow Transplantation recommends in its guides first-
line allogeneic transplant in young patients with acute
or lymphoma type ATLL"%.

In brief, observation in asymptomatic patients may be
appropriate for chronic or indolent ATLL. If they are
symptomatic, it could be treated with local therapy
(dermatological) or ZDV/IFN. In chronic type, we have
seen that chemotherapy may worsen its course, in
comparison with observation”?,

We recommend to enroll in clinical study for non-
favorable chronic type. If this is not possible, another
option is treatment with AZT/IFN or chemotherapy.

In lymphoma type, we suggest admission to clinical
study. If this is not possible, we recommend CHOP-like
regimes®©?,

Monoclonal antibodies

Recently, inJapan, it has been approved the monoclonal
antibody (mAB) anti-CCR4 (mogamulizumab) which
acts against C-C chemokine receptor type 4 (CCR4),
that is expressed in cancer cells of most of patients with
ATLLV67®_ It is mainly used in refractory patients by this
time. This stage showed response rates of 11% vs 0%
in patients with other therapies defined by the treating
doctor.

Supportive treatment

We recommend prevention of opportunistic
infections in patients with ATLL, with prophylaxis of
sulfamethoxazole/trimethoprim and antifungal agents.
In endemic areas, anti strongyloides agents, such as
albendazole, should be considered.
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Relapse

This population has very limited therapeutic options.
For the moment, we only recommend admission to
clinical studies. You can try allogeneic transplant in
patients without complete remission, but results are
very poort'72,

CONCLUSION

ATLL is still a poor diagnosis disease, worse than other
T-cells. We do not observe plateau in survival curves
with current treatments, in aggressive or indolent forms
of ATLL, treated with chemotherapy or observation,
and/or ZDV/IFN. Use of monoclonal antibodies, such as
mogamulizumab associated to intensive chemotherapy
has shown improvement in survival of patients with
aggressive ATLL. Allogeneic transplant may achieve
to cure a small number of young patients, despite a
considerable mortality related to transplant. We expect
new agents to join the treatment of this serious disease.
Meanwhile, the efforts to prevent HTLV-1 dissemination

BIBLIOGRAPHIC REFERENCES

should be maximized, making a great public health
effort in order to improve surveillance of virus, along
with screening in blood banks, and requesting it in birth
control to significantly reduce vertical transmission of
the virus.

Authorship contributions: The authors participated in
the genesis of the idea, project design, data collection
and interpretation, analysis of results and preparation
of the manuscript of the present research work.

Financing: Self-financed.

Conflict of interest: The authors declare that they have
no conflict of interest in the publication of this article.

Received: February 7, 2020
Approved: March 17,2020

Correspondence: Maria Elena Cabrera.
Address: Av. Salvador 364, Lima-Peru.
Telephone: 25753583

E-mail: mecabrera.1950@gmail.com

1. Uchiyama T, Yodoi J, Sagawa K, Takatsuki K, Uchino H. Adult T-cell leukemia:
clinical and hematologic features of 16 cases. Blood 1977: 50: 481-492. K, Uchiyama
T, Sagawa K, Yodoi J. Adult T cell leukemia in Japan. Excerpta Medica 1977: 73-77.

2. Gessain A, Cassar O. Epidemiological aspects and world distribution of HTLV-1
infection. Front Microbiol 2012: 3: 388.

3. Iwanaga M, Watanabe T, Yamaguchi K. Adult T-cell leukemia: a review of
epidemiological evidence. Front Microbiol. 2012;3:322. 11.

4. Proietti FA, Carneiro-Proietti ABF, Catalan-Soares BC, Murphy EL. Global
epidemiology of HTLV-l infection and associated diseases. Oncogene.
2005;24:6058-68. 19.

5. Phillips AA, Shapira I, Willim RD, et al. A critical analysis of prognostic factors in
North American patients with human T-cell lymphotropic virus type-1-associated
adult T-cell leukemia/lymphoma:a multicenter clinicopathologic experience and
new prognostic score. Cancer. 2010;116:3438-46.

6. Malpica L, Pimentel A, Reis IM, Gotuzzo E, Lekakis L, Komanduri K, et al.
Epidemiology, clinical features, and outcome of HTLV-1-related ATLL in an area of
prevalence in the United States. Blood Adv. 2018 Mar 27;2(6):607-620.

7. Hisada M, Stuver SO, Okayama A, et al. Persistent paradox of natural history of
human T lymphotropic virus type I: parallel analyses of Japanese and Jamaican
carriers. J Infect Dis. 2004;190:1605-9. 21.

8. Levine PH, Dosik H, Joseph EM, et al. A study of adult T-cell leukemia/lymphoma
incidence in central Brooklyn. Int J Cancer. 1999;80:662-6.

9.Manns A, Blattner WA. The epidemiology of the human Tcell lymphotrophic virus
type | and type II: etiologic role in human disease. Transfusion 1991: 31: 67-75. 4.

10. Poiesz BJ, Ruscetti FW, Gazdar AF, Bunn P, Minna J, Gallo R. Detection and
isolation of type C retrovirus particles from fresh and cultured lymphocytes of a
patient with cutaneous T-cell lymphoma. Proc. Natl. Acad. Sci 1980: 77: 7415-7419.

11. Williams NP, Tsuda H, Yamaguchi K et al. Blood transfusion induced
opportunistic adult T cell leukaemia/lymphoma after Hodgkin’s disease. Leuk
Lymphoma 1991: 5: 435-439.

12.ChenYC, Wang CH, Su lJ et al. Infection of human T-cell leukemia virus type [ and
development of human T-cell leukemia lymphoma in patients with hematologic
neoplasms: a possible linkage to blood transfusion. Blood 1989: 74: 388-394.

13.SakumaT, Satoh T, Satodate R et al. Adult T-cell leukemia by probable horizontal
transmission from husband to wife. Jpn J Clin Oncol 1988: 18: 75-79.

14.Sibon D, Cassar O, Duga | et al. Adult T-Cell Leukemia/ Lymphoma in a caucasian
patient after sexual transmission of human T-cell lymphotropic virus type 1.10pen
Forum Infect Dis 2015: 2: ofv032.

15. Carpentier A, Barez P-Y, Hamaidia M, Gazon H, De Brogniez A, Srikanth Perike,
et al. Modes of Human T Cell Leukemia Virus Type 1 Transmission, Replication and
Persistence. Viruses. 2015; 7, 3603- 3624.

16. Satow Y, Hashido M, Ishikawa K, Honda H, Mizuno M, KawanaT, et al. Detection
of HTLV-I antigen in peripheral and cord blood lymphocytes from carrier mothers.
Lancet. 1991; 338, 915-916.

17. Ishitsuka K, Tamura K. Human T-cell leukaemia virus type | and adult T-cell
leukaemia-lymphoma. Lancet Oncol. 2014;15:e517-26.

18. Qayyum S, Choi JK. Adult T-cell leukaemia/lymphoma. Arch Pathol Lab Med
2014:138:282-286.

19. Tsukasaki K, Tobinai K. Human T-cell lymphotropic virus type I-associated adult
T-cell leukemia-lymphoma: new directions in clinical research. Clin Cancer Res.
2014;20:5217-25.

20. Hoshino H. Cellular factors involved in HTLV-1 entry and pathogenicity.nFront
Microbiol. 2012; 3: 222.

21. Martin J, Maldonado J, Mueller J, Zhang W, Mansky L. Molecular Studies of
HTLV-1 Replication: An Update. Viruses. 2016; 8(2): 31.

22. Van Prooyen N, Gold H, Andresen V, Schwartz O, Jones K, Ruscetti F, et al.
Human T-cell leukemia virus type 1 p8 protein increasescellular conduits and virus
transmission. Proc. Natl. Acad. Sci. U.S.A. 2010; 107 (48), 20738-20743.

23. Watanabe T. Adult T-cell leukemia: molecular basis for clonal expansion and
transformation of HTLV-1-infected T cells. Blood. 2017;129(9):1071-1081.

24. Leclercq |, Cavrois M, Mortreux F, Hermine O, Gessain A, Morschhauser F, et al.
Oligoclonal proliferation of human T-cell leukaemia virus type 1 bearing T cells in
adult T-cell leukaemia/lymphoma without deletion of the 3 provirus integration
sites. Br. J. Haematol. 1998; 101(3):500-6.

25. Philip S, Zahoor MA, Zhi H, Ho YK, Giam CZ. Regulation of human
T-lymphotropic virus type | latency and reactivation by HBZ and Rex. PLoS Pathog.
2014; 10(4):e1004040.

26. Carvalho EM, Bacellar O, Porto AF, et al. Cytokine profile and immuno
modulation in asymptomatic human T-lymphotropic virus type 1-infected blood
donors. JAIDS 2001; 27: 1-6.

27. Hino S. Establishment of the milk-borne transmission as a key factor for the
peculiar endemicity of human T-lymphotropic virus type 1 (HTLV-1): the ATL
Prevention Program Nagasaki. Proc Jpn Acad Ser B Phys Biol Sci 2011: 87: 152-166.

28. Moriuchi H, Masuzaki H, Doi H, Katamine S. Mother-tochild transmission of
Human T-Cell Lymphotropic Virus Type 1. Pediatr Infect Dis J 2013: 32: 175-177.

29. Edmond KM, Zandoh C, Quigley MA et al. Delayed breastfeeding initiation
increases risk of neonatal mortality. Pediatrics. 2006 Mar;117(3):e380-6.

30. Yoshimitsu M, Kozako T, Arima N. Prevention of Human T-Cell Lymphotropic
Virus Infection and Adult T-Cell Leukemia. T-cell Leukemia Leukemia. IntechOpen.
2013.

31. Paiva A, Casseb J. Origin and prevalence of human T-lymphotropic virus type 1

| Pag. 301



REVIEW ARTICLE

Rev. Fac. Med. Hum. 2020;20(2):295-302.

Cabrera M et al

(HTLV-1) and type 2 (HTLV-2) among indigenous populations in the Americas. Rev
Inst Med Trop Sao Paulo 2015:57: 1-13.

32. Oliveira PD, de Carvalho RF, Bittencourt AL. Adult T-cell leukemia/lymphoma in
South and Central America and the Caribbean: systematic search and review. Int J
STD AIDS. 2017 Mar;28(3):217-228.

33. Gotuzzo E, Arango C, de Queiroz-Campos A, Istdriz RE. Human T-cell
lymphotropic virus-l in Latin America. Infect Dis Clin North Am. 2000;14(1):211-
239, x=xi.

34. Laurini JA, Perry AM, Boilesen E, et al. Classification of non-Hodgkin lymphoma
in Central and South America: a review of 1028 cases. Blood. 2012;120:4795-801.

35. Gongora-Biachi RA, Gonz alez-Mart nez P, Castro-Sansores C et al.
Lymphotropic viruses type | and Il in pregnant women in Yucat an. Rev Invest Clin
1996: 48: 383-384.

36. Pombo de Oliveira MS, Matutes E, Schulz T, et al. T-cell malignancies in Brazil.
Clinico-pathological and molecular studies of HTLV-I-positive and negative cases.
IntJ Cancer 1995; 60: 823-827.

37. Pombo de Oliveira MS, Loureiro P, Bittencourt A, et al. Geographic diversity
of adult t-cell leukemia/lymphoma in Brazil. The Brazilian ATL Study Group. Int J
Cancer 1999; 83:291-298.

38. Beltran B, Quifiones P, Morales D, Cotrina E, Castillo J. Different prognostic
factors for survival in acute and lymphomatous adult T-cell leukemia/lymphoma.
Leuk Res 2011; 35:334-339.

39. Marin O, Hasui K, Remondegui C, Sato E, Aye MM, Takenouchi N, Izumo S,
Tajima K. Adult T-cell leukemia/lymphoma in Jujuy, north-west Argentina. Pathol
Int. 2002;52(5-6):348-357.

40. Cabrera ME, Marinov N, Guerra C, Morilla R, Matutes E. Sindromes
linfoproliferativos cronicos en Chile. Estudio prospectivo de 132 casos. Rev Med
Chile. 2003;131:291-298.

41. Cabrera ME, Martinez V, Nathwani BN, Muller-Hermelink HK, Diebold J,
Maclennan KA, Armitage J, Weisenburger DD. Non-Hodgkin lymphoma in Chile: a
review of 207 consecutive adult cases by a panel of five expert hematopathologists.
Leuk & Lymphoma. 2012; 53:1311-1317.

42. Swerdlow SH, Campo E, Pileri SA, et al. The 2016 revision of the World
Health Organization classification of lymphoid neoplasms. Blood. 2016 May
19;127(20):2375-90.

43. Shimoyama M. Diagnostic criteria and classification of clinical subtypes of adult
T-cell leukaemia-lymphoma. A report from the Lymphoma Study Group (1984-87).
Br J Haematol. 1991;79(3):428-437.

44. Bittencourt AL, da Grac,as Vieira M, Brites CR, et al. Adult T-cell leukemia/
lymphoma in Bahia, Brazil: analysis of prognostic factors in a group of 70 patients.
Am J Clin Pathol 2007; 128: 875-882.

45. Setoyama M, Katahira Y and KanzakiT. Clinicopathologic analysis of 124 cases of
adult T-cell leukemia/lymphoma with cutaneous manifestations: the smouldering
type with skin manifestations has a poorer prognosis than previously thought. J
Dermatol 1999; 26:785-790. 11.

46.Takasaki Y, lwanaga M, ImaizumiY, et al. Long-term study of indolent adult T-cell
leukemia-lymphoma. Blood 2010; 115: 4337-4343.

47. Bazarbachi A, Suarez F, Fields P, Hermine O. How | treat adult T-cell leukemia/
lymphoma. Blood. 2011;118:1736-45.

48. Katsuya H, Ishitsuka K, Utsunomiya A, et al. Treatment and survival among
1594 patients with ATL diagnosed in the 2000s: a report from the ATL-PI project
performed in Japan. Blood. 2015;126:2570-7. 26.

49. Suzumiya J, Ohshima K, Tamura K, et al. The international prognostic index
predicts outcome in aggressive adult T-cell leukemia/lymphoma: analysis of 126
patients from the international peripheralT-cell lymphoma project. Ann Oncol.
2009;20:715-21.

50. Gonc,alves DU, Proietti FA, Ribas JG, et al. Epidemiology, treatment, and
prevention of humanT-cell leukemia virus type 1-associated diseases. Clin
Microbiol Rev 2010; 23: 577-589.

51. Tsukasaki K, Hermine O, Bazarbachi A, et al. Definition, prognostic factors,
treatment, and response criteria of adult T-cell leukemia-lymphoma: a proposal
from an international consensus meeting. J Clin Oncol. 2009;27:453-9.

52. Dasanu CA. Newer developments in adult T-cell leukemia/lymphoma
therapeutics. Expert Opin Pharmacother. 2011;12:1709-17.

53. Katsuya H, Yamanaka T, Ishitsuka K, et al. Prognostic index for acute- and
lymphoma-type adult T-cell leukemia/lymphoma. J Clin Oncol. 2012;30(14):1635-
1640.

54. Fukushima T, Nomura S, Shimoyama M, et al. Japan Clinical Oncology Group
(JCOG) prognostic index and characterization of long-term survivors of aggressive
adult T-cell leukaemia-lymphoma (JCOG0902A). Br J Haematol. 2014;166(5):739-
748.

55. Fuji S, Yamaguchi T, Inoue Y, et al. Development of a modified prognostic
index for patients with aggressive adult T-cell leukemia-lymphoma aged 70 years
or younger: possible risk-adapted management strategies including allogeneic
transplantation. Haematologica. 2017;102(7):1258-1265.

56.Vose J, Armitage J, Weisenburger D. International peripheral T-cell and natural
killer/T-cell lymphoma study: pathology findings and clinical outcomes. J Clin
Oncol. 2008;26:4124-30.

57. Marcais A, Suarez F, Sibon D, Frenzel L, Hermine O, Bazarbachi A. Therapeutic
options for adult T-cell leukemia/lymphoma. Curr Oncol Rep. 2013;15:457-64.

58. Gill PS, Harrington W Jr, Kaplan MH, et al: Treatment of adult T-cell
leukemialymphoma with a combination of interferon alfa and zidovudine. N Engl
J Med 332:1744-1748, 1995.

59. Katsuya H, Ishitsuka K, Utsunomiya A, et al. Treatment and survival among
1594 patients with ATL diagnosed in the 2000s: a report from the ATL-PI project
performed in Japan. Blood. 2015;126:2570-7.

60. Ratner L, Rauch D, Abel H, et al. Dose-adjusted EPOCH chemotherapy with
bortezomib and raltegravir for human T-cell leukemia virus-associated adult T-cell
leukemia lymphoma. Blood Cancer J. 2016;6:e408.

61. Cook LB, Fuji S, Hermine O, et al. Revised Adult T-Cell Leukemia-Lymphoma
International Consensus Meeting Report. J Clin Oncol. 2019 Mar 10;37(8):677-687.

62. Tsukasaki K, Utsunomiya A, Fukuda H, et al. VCAP-AMP-VECP compared with
biweekly CHOP for adult T-cell leukemia-lymphoma: Japan Clinical Oncology
Group Study JCOG9801. J Clin Oncol. 2007;25(34):5458-5464.

63. Teshima T, Akashi K, Shibuya T, et al. Central nervous system involvement in
adult T-cell leukemia/lymphoma. Cancer. 1990;65(2):327-332.

64. Gill PS, Harrington W Jr, Kaplan MH, et al: Treatment of adult T-cell
leukemialymphoma with a combination of interferon alfa and zidovudine. N Engl
JMed 332:1744-1748, 1995.

65. Hermine O, Bouscary D, Gessain A, et al: Brief report: Treatment of adult T-cell
leukemia-lymphoma with zidovudine and interferon alfa. N Engl J Med 332:1749-
1751,1995.

66. Matutes E, Taylor GP, Cavenagh J, et al: Interferon alpha and zidovudine therapy
in adult T-cell leukaemia lymphoma: Response and outcome in 15 patients. Br J
Haematol 113:779-784, 2001

67.RamosJC,RuizP,Jr, RatnerL, etal:IRF-4 and c-Rel expression in antiviral-resistant
adult T-cell leukemia/lymphoma. Blood 109:3060-3068, 2007 23. Bazarbachi
A, Plumelle Y, Carlos Ramos J, et al: Meta-analysis on the use of zidovudine and
interferon-alfa in adult T-cell leukemia/lymphoma showing improved survival in
the leukemic subtypes. J Clin Oncol 28:4177-4183, 2010.

68. Bazarbachi A, Plumelle Y, Carlos Ramos J, et al. Meta-analysis on the use of
zidovudine and interferon-alfa in adult T-cell leukemia/lymphoma showing
improved survival in the leukemic subtypes. J Clin Oncol. 2010;28(27):4177-4183.

69. Tsukasaki K, Fukushima T. JSH Practical Guidelines for Hematological
Malignancies, 2018: Il. Lymphoma-8. Adult T-cell leukemia-lymphoma. Int J
Hematol. 2019;109(3):249-259.

70. Tsukasaki K, Maeda T, Arimura K, et al. Poor outcome of autologous stem cell
transplantation for adult T cell leukemia/lymphoma: a case report and review of
the literature. Bone Marrow Transplant. 1999;23:87-9.

71. Ishida T, Hishizawa M, Kato K, et al. Allogeneic hematopoietic stem cell
transplantation for adult T-cell leukemia-lymphoma with special emphasis
on preconditioning regimen: a nationwide retrospective study. Blood.
2012;120(8):1734-1741.

72. Hishizawa M, Kanda J, Utsunomiya A, et al. Transplantation of allogeneic
hematopoietic stem cells for adult T-cell leukemia: a nationwide retrospective
study. Blood. 2010;116(8):1369-1376.

73.Igbal M, Reljic T, Klocksieben F, et al. Efficacy of Allogeneic Hematopoietic Cell
Transplantation in Human T Cell Lymphotropic Virus Type 1-Associated Adult T Cell
Leukemia/Lymphoma: Results of a Systematic Review/Meta-Analysis. Biol Blood
Marrow Transplant. May 2019.

74.Kharfan-Dabaja MA, Kumar A, Ayala E, et al. Clinical Practice Recommendations
on Indication and Timing of Hematopoietic Cell Transplantation in Mature T
Cell and NK/T Cell Lymphomas: An International Collaborative Effort on Behalf
of the Guidelines Committee of the American Society for Blood and Marrow
Transplantation. Biol Blood Marrow Transplant. 2017;23(11):1826-1838.

75.Takasaki Y, Iwanaga M, Imaizumi Y, et al. Longterm study of indolent adult T-cell
leukemia-lymphoma. Blood. 2010;115:4337-43.

76. Yoshie O, Fujisawa R, Nakayama T, et al. Frequent expression of CCR4 in adult
T-cell leukemia and human T-cell leukemia virus type-1 transformed T-cells. Blood.
2002;99(5):1505-1511.

77.1shida T, Utsunomiya A, lida S, et al. Clinical significance of CCR4 expression in
adult T-cell leukemia/lymphoma: Its close association with skin involvement and
unfavorable outcome. Clin Cancer Res. 2003;9(10):3625-3634.

78. Ishii T, Ishida T, Utsunomiya A, et al. Defucosylated humanized anti-CCR4
monoclonal antibody KW-0761 as a novel immunotherapeutic agent for adult
T-cell leukemia/lymphoma. Clin Cancer Res. 2010;16(5):1520-1531.

79. Phillips AA, Fields PA, Hermine O, et al. Mogamulizumab versus investigator's
choice of chemotherapy regimen in relapsed/refractory adult T-cell leukemia/
lymphoma. Haematologica. 2019 May;104(5):993-1003.

Pig. 302 |



