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Clinical Trials for Human
T-Cell Lymphotropic Virus Type -Associated
Peripheral T-Cell Lymphoma in Japan

Kensei Tobinai

The most common subtype of T-/natural killer (WK) cell Ivmphoma in Japan is adult Tcell
leukemiadymphoma (ATL), which is associated with the human T-cell lymphotropic virus type |
(HTLV-1). The investigators in Japan have conducted several clinical trials on multi-agent chemo-
theeapy and stem cell transplantation for patients with ATL. They have also initiated several new
clinical trials with 2 pumber of agents: an ant-CCR4 antibody, KW-0761; forodesine, a purine
nucleoside phosphorylase inhibitor; and lenalidomide, an immunomodulatory agent. Clinical trials
with pralatrexate, a folate analog, and denileukin diftitox, an inmunoconjugate, are under discus-
sion for patients with ATL and peripheral Twcell lymphoma (PTCL).

Semin Hematol 47:85-87. © 2010 Elsevier Inc. All rights reserved.

EPIDEMIOLOGY OF
T-CELL LYMPHOMA IN JAPAN

figr the publication of the Wotld Health Orga-
nization (WHO) classification third version, he-
matopathologists in Japan reviewed more than
3,000 Japanese cases of malignant Iymphomas.! They
found that nearly 70% of patients had B-cell lymphoma
and that 25% had T-/natural killer (NK) cell lymphoma.
The most common subtype of T-/NK cell lymphoma in
Japan was aduit T-cell leukemia-lymphoma (ATL), found
in 7.5% of patients. In Kyushu, a southwestern island of
Japan and an area in which human T<ell lymphotropic
virus type 1 (HITLV-1) is highly endemic, nearly 20% of
malignant lymphomas are ATLs (Table 1).

Acutetype ATL has characteristic clinical findings,
including flower cells with hyperlobulated nuclei in
peripheral blood, hypercalcemia, and frequent muiti-
ple organ involvement, such as skin, gastrointestinal
tract, lung, and central nervous system. Leukemic cells
of ATL have a peripheral T<ell phenotype: CD4™,
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CD8-, and CD25%. Recent investigation indicates that
ATL tumor cells derive from regulatory T cells. Clini-
cally, the presence of antibodies to HTLV-1 in serum is
important to make a diagnosis of ATL. Based on clinical
features, it is possible to classify ATLs into four clinical
subtypes: acute, lymphoma, chronic, and smoldering
types. Survival rates vary with each clinical subtype.?
ATL is also an immune-suppressed disease. Conse-
quently, frequent complications include opportunistic
infections, such as Preusmocystis firoveci and fungal or
viral infections. In Japan, there are about 1.2 million
HTLV-1 carriers, and approximately 700 to 1,000 virus
carriers develop ATL each year.

HTLV-1 is an RNA retrovirus that has a unique struc-
tare called pX, near the 3’ long terminal repeat. In the
pX region, fax gene encodes Tax protein, which
causes transcriptional activation of viral genes. In addi-
tion, Tax interacts with many cellular proteins and
promotes proliferation and inhibits apoptosis.

HTLV-1 is not as easily transmissible as other viruses,
such as human immunodeficiency virus or hepatitis B
or C viruses. The most common transmission route of
HTLV-1 is breast milk. Sexual transmission can occur,
usually from male to female, and blood transfusion can
also cause transmission of this virus. Since 1987, blood
screening for HTLV-1 serum antibodies has been con-
ducted in Japan for all blood donors, and no apparent
cases of transmission have occurred by blood transfu-
sion since that date. Due to Tax and other virus-en-
coded genes and proteins, proliferation of CD4* T cells
occurs, and sometimes Tax is inhibited by immune
mechanisms. After a long latency period, 50 to 60 years
in most cases, a fraction of virus carriers develops ATL.

Seminars in Hematology, Vol 47, No 2, Suppl 1, April 2010, pp $5-§7 S5
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Table 1. Major Subtypes of T- or NK Cell Non—
,Hcdgkm Lymphoma in Iapan’ L ~

o Subtype
Adult T-cell ieukemta-iymphoma S%W
@ in Kyushu only ; 19.2%
PTCL, unspecified : 6.7%
Nasal and nasal-type- NK[T »call 2.6%
lymphoma =~ :
Angioimmunoblastic T-cell !ymphoma 24%
~ Anaplastic large cell lymphoma ~~ 1.5%

Abbreviations: NK, naturai kmer PTCL penphemi T«cell
iymphoma i ;

CLINICAL TRIALS FOR ATL IN JAPAN

The Japan Clinical Oncology Group (JCOG) has con-
ducted five clinical trials for ATL and aggressive Iym-
phoma including ATL since the early 1980s (Table 2).
In the earlier two trials, JCOG8101 and 8701 using
CHOP (cyclophosphamide, doxorubicin, vincristine, and
prednisone)like regimens, JCOG enrolled ATL patients
into aggressive lymphoma protocols. ATL patients’ me-
dian survival time was only 8 months versus 44 months
for non-ATL patients.

In the early 1990s, JCOG initiated clinical trials spe-
cifically targeting ATL. JCOG 9109 was a phase II study
with a pentostatin-containing chemotherapy regimen,?
but there was no improvement in results.

JCOGY303¢ evaluated a dose-intensified multi-agent
regimen incorporating MDRI1/P-glycoprotein-unrelated
agents, such as nitrosourea and platinum compounds, The
regimen consisted of VCAP (vincristine, cyclophospha-
mide, doxorubicin, and prednisone), AMP (doxorubicin,
ranimustine, and prednisone), and VECP (vindesine, eto-
poside, carboplatin, and prednisone). Patients also re-
ceived granulocyte colony-stimulating factor (G-CSF)
support. Overall survival (OS) in this trial was 31% at 2
years, and median survival time was 13 months. Based
on the findings that untreated ATL cells express MDR1/
P-glycoprotein intfmsiéaﬂy, CHOP regimens may not
be effective for this disease. The median survival ap-
peared to be improved with this regimen compared to
historical controls with CHOPdike regimens (13
months v 7-8 months).

JCOGI9801 was the first phase III trial to specifically
target untreated aggressive ATL.® This trial compared a
biweekly CHOP-like regimen, which included intrathe-
cal methotrexate and cytatabine, to the VCAP-AMP-VECP
regimen used in JCOG 9303. Threesyear OS rates were
24% and 13% on the VCAP-AMP-VECP regimen and the
CHOPlike regimen, respectively, but the results were
not statistically significant (£ .085). After adjustment
for some prognostic factors, including bulky tumor
mass, the difference reached statistical significance

(F  .029). Based on this study, JCOG concluded that
the dose-intensified regimen should be the basis for
furure investigation in the treatment of ATL.

Medical therapies are not curative in most patients
with ATL, but allogeneic stem cell transplantation with
conventional conditioning has been shown to provide
sustained survival for ATL patients, with a 3-year OS of
45%.8 Based on the promising results of allogeneic stem
cell ransplant in retrospective analyses, JCOG will ini-
tiate JCOGO907, a phase II study of VCAP-AMP-VECP
followed by allogeneic stem cell transplant for un-
treated patients with aggressive ATL.

NEW AGENT DEVELOPMENT FOR ATL

ATL cells express chemokine receptor-4 (CCR4) in
90% of ATL patients,” which can be confirmed by flow
cytometry or by immunohistochemistry assays. A hu-
manized anti-CCR4 antibody, KW-0761, has been de-
veloped by a Japanese pharmaceutical company. Us-
ing defucosylation technology, antibody-dependent
cellmediated cytotoxicity activity is accentuated
nearly 100-fold. )

The phase I clinical trial of this antibody has recently
been completed.® Sixteen patients, 13 patients with ATL
and three with peripheral T-cell ymphoma (PTCL), were
administered KW-0761 intravenously weekly for a total of
four doses. The study had four dose cohorts: 0.01 mg/kg,
0.1 mg/kg, 0.5 mg/kg, and 1.0 mg/kg. One of six patients
treated at the 1.0-mg/kg level developed doselimiting
toxicities after the fourth dosing, possibly telated to KW-
0761 treatment. KW-0761 was well tolerated at all of the
dose levels tested. The overall response rate was 31%
(four of 13 patients), including two complete re-
sponses and two partial responses. An additional four
patients had stable disease. A subsequent phase 1l study
of KW-0761 for relapsed ATL using 8 weekly infusions
at 1.0 mg/kg is ongoing. Another phase II study of
KW-0761 in combination with chemotherapy for un-
treated ATL will be initiated soon.

Forodesine (BCX-1777), a purine nucleoside phos-
phorylase inhibitor, has also been used in clinical trials

Table 2. japan Chmcal Oncoiogy Group Trials
for ATL

Study N % CR MST(mo) %OS
JCOG8101T 54 28 75 8(4yD)
JCOG8701 43 42 8.0 12(4yn
JCOG9109 60 28 7.4 16 (2yn)
JCOG9303 93 35 13 31 2yn)
JCOG980T 118 32 11 24 (2 yry

Abbreviations: CR, complete response; JCOG, Japan Clinical
Oncology Group; MST, median survival time; OS, overall
survival.
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for T-cell lvmphoma. This agent has clinical efficacy in
Tcell acute lymphoblastic leukemia and cutaneous T-
cell Iymphoma (CTCL). A phase { study for PICL and
ATL patients will scon be completed, and subsequent
phase I studies for ATL and PTCL are in preparation.

The immunomodulatory agent lenalidomide has ac-
tivity in a variety of hematologic malignancies, includ-
ing myeloma and aggressive and indolent Bcell non-
Haodgkin ymphoma. A group at Northwestern University
conducted a phase I study with lenalidomide in eight
evaluable CTCL patients.® The preliminary objective re-
sponse rate was 38%. The toxicity profile was manage-
able. A phase I study of lenalidomide for ATL patients is
now in preparation in Japan.

Clinical trials with other agents are in varying stages
of preparationn. A phase I trial of vorinostat, 2 histone
deacetylase inhibitor, was completed in CTCL patients
to obtain a license for CTCL in Japan. Clinical trials with
pralatrexate, a folate analog, and denileukin diftitox, an
immunoconjugate, are under discussion for patients
with PTCL.

CONCLUSIONS

Although the majority of patients with ATL are still
incurable with the current treatment modalities, it is
expected that the investigations on novel agents and
stem cell transplantation will improve outcomes for
these patients in the near future.

REFERENCES

1. The World Health Organization classification of malignant
lymphomas in Japan: incidence of recently recognized

_83_

entities. Lymphoma Study Group of Japanese Pathologists.
Pathol Int. 2000;50:696-702.

. Shimoyama M. Diagnostic criteria and classification of

clinical subtypes of adult T-cell leukaemia-lymphoma. A
report from the Lymphoma Study Group (1984 ~-87). BrJ
Haematol. 1991;79:428-37.

. Tsukasaki K, Tobinai X, Shimmoyama M, et al. Deoxycofor-

mycin-containing combination chemotherapy for adult T-
celt leukemia-tymphoma: Japan Clinical Oncology Group
study JCOG9109). Int | Hematol. 2003;77:164 -70.

. Yamada Y, Tomonaga M, Fukuda H, et al. A new G-CSE

suppotted combination chemotherapy, L8G15, for adult T-
cell leukaemialymphoma: Japan Clinical Oncology Group
study 9303. Br J Haematol. 2001;113:375-82.

. Tsukasaki K, Utsunomiya A, Fukuda H, et al. VCAPAMP-

VECP compared with biweekly CHOP for adult Tcell leuke-
miadymphoma: Japan Clnical Oncology Group study
JCOGYBOL. J Clin Oncol. 2007;25:5458 - 64,

. Fukushima T, Miyazaki Y, Honda 8, et al. Allogeneic he-

matopoietic stem cell transplantation provides sustained
long-term survival for patients with adult T-cell leukemia/
Iymphoma. Leukemia, 2005;19:829~34,

. Ishida 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 unfavor-
able outcome. Clin Cancer Res. 2003;9:3625-34,

. Yamamoto K, Tobinai K, Utsunomiya A, et al. Phase [

study of KW-0761, a defucosylated anti-CCR4 antibody, in
relapsed patients (pts) with adult T-cell leukemialym-
phoma (ATL) or peripheral T-cell lymphoma (PTCL): up-
dated results [abstr 1007]. Blood. 2008;112:370.

. Querfeld C, Xuzel TM, Guitart J, Rosen ST. Preliminacy

results of a phase U study of CC5013 (lenalidomide,
Revlimid) in patients with cutaneous T-cell Iymphoma
[abstr 3331]. Blood. 2005;106:936a.



Ryuji Tanosaki' and
Kensei Tobinai?

Pathology and Ginfeal Laborstory
Medlicine Division, National Cancer
Corter Hospital, 5-1-1 Tsubfl, Chuo-ku,
Tokyo, 104-0045, Japan
*Hematology and Stenr Celi
Transplantation Division, National
Cancar Cervar Hospital, §-1-1 Tsukiiy
Chuo-ku, Tokyo, 104-0045, Japan
*Author for correspondence;

Tel: +87 335 422 511 ext. 7066
Fax: +81 335423 815
stanosak@ncc.go.ip

Adult T-cell leukemia~lymphoma (ATL) is a petipheral T-cell malignancy, closely associated with
human T-cell lymphotropic virus type | infection. Clinically, ATL is classified into four subtypes:
acute, lymphoma, chronic and smoldering type. Although the prognosis of chronic and
smoldering-type ATL is relatively good, that of patients with acute- or lymphoma-type ATL still
remnains extremely poor, Zidovudine/IFN-« therapy seems to be promising, although its efficacy
has not yet been confirmed in well-designed prospective studies. High-dose chemotherapy with
the support of autologous transplantation does not improve outcome. Allogeneic stem cell
transplantation is promising and approximately 40% of aggressive ATL patients are expected
to survive long-term, although transplantation-related mortality is as high as 40-50%. Stem
cell transplantation using reduced-intensity cenditioning is also effective and safer, with
graft-versus-ATL and graft-versus-human T-cell lymphotropic virus type | effects observed after
transplantation. Novel approaches including new agents such as purine nucleoside phosphorylase
inhibitors and histone deacetylase inhibitors, or targeted immunotherapy using antichemokine

receptor-4 antibody or dendritic cell/peptide vaccine are also warranted,

Adult Tecell leukemia~lymphoma (ATL) is
a peripheral Tecell malignancy associated
with human Tecell lymphotropic virus type 1
(HTLV-1) infection that develops after a very
long latency period (1. Leukemia is preceded by
aligoclonal expansions arising from a polyclonal
background of activated HTLV-1-infected T cells
as a result of the expression of the viral trans-
activator protein Tax, which activates various
cellular genes [25] and creates an autocrine loop
involving IL-2, IL-15 and their cognate recep-
tors. Clinically, ATL is classified into four sub-
types: acute, lymphoma, chronicand smoldering
types. Patients with aggressive AT'L, either acute
or lymphoma type, generally have a poor prog-
nosis because of intrinsic chemoresistance of the
malignant cells, a large tumor burden frequendy
associated with multiorgan failure, hypercalce-
mia and/or frequent infectious complications
due to profound T-cell immune deficiency 1),
Chemoresistance is considered to be due to
multiple factors, including overexpression of the

multidrug resistance protein, 753 mutations
and dysregulation of vatious cellular oncogenes
in ATL cells151. On the other band, patients with
ndolent ATL, cither chronic or smoldering type,
have a better progunosis.

- Following the 13th International Conference on
Human Retrovirology in Hakone, Japan, in 2007,
a proposal was made by an interpational consen-
sus meeting for the definition, prognostic factors,
treatments and response criteria 6l According
to this proposal, the diagnosis and the subclas-
sificarion of ATL should be based on the WHO
classification {7} and Shimoyama's criteria (8,
respectively (Tamx ). To make decisions regarding
treatment, ATL is first divided into two groups:
indolent and aggressive ATL. Indolent ATL con-
sists of smoldering and “favorable’ chronic-type,
and aggressive ATL consists of acute, [ymphoma
and ‘unfaverable’ chronic-type. Three risk fac-
tors (blood urea nitrogen » normal upper limit,
lactate dehydrogenase > normal upper limirand
serum albumin < normal lower limit} have been
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include clinjeal factors, such as perfor-
mance status (PS}, lactate dehydroge-
nase, age, number of invelved lesions and
hypercalcemia and molecular factors, such
as Ki-67 expression, alterarion of p53 or
pISINK4B/pIGINK4A and overexpression

of interferon regulatory factor 4 (1.

Treatment of smoldering- or
chronic-type ATL

According to a previous nationwide
study in Japanese patients with ATL,
the 4-year survival rate for acute-, lym-
phoma-, chronic- and smolderingtype.
ATL 15 5.0, 5.7, 26.9 and 62.8%, respec-
tively 5. Therefore, the prognosis of
patients with smoldering and chronic-type
ATL has been considered to be relatively
good. Because the majority of patients
are elderly and some of them have infec-
tious or other complications, the main
treatment option for these indolent-type
ATL patients has been to watch and wait.
However, a recent report concerning long-

term follow-up of 90 patients with indo-
fent ATL revealed that the prognosis of
patients with smoldering- or chronic-type
ATL is poorer than previously expected.
The median survival time was 4.1 years;

12 patients remained alive for more than

#

identified by the Japan Clinical Oncology Group (JCOGY) that
indicate a patient with unfavorable chronic-type ATL, whose
proguesis is as poor as other aggressive AT Ls o1

The treatment strategies for ATL vary between different
countries. In 1995, two reports described the efficacy of zid-
ovudine/TEN-o (AZT/TFN-&t} therapy for the first time 10,11
The overall response rate was 67% (16 out of 24 patients), but
the median survival time in previously untreated ATL patients
was only 4.8 months, shorter than that of patients treated with
chemotherapy in Japan, The complete response (CR) rate was
25% in untreated ATL patients, which was aslow as the rate in
patients treated with chemotherapy. However, these drugs have
not been available for treating ATL patients by the national
health insurance system in Japan; thus, AZT/IFN-¢ therapy
has not been extensively investigated in Japan and very few
experiences with the use of AZT/IFN-ut therapy are avail-
able. By contrast, AZT/IFN-¢ therapy has begn the treacment
of choice in practical settings in the USA, England, France
and Brazil.

Despite this background, treatment strategies should be based
on the ATL subclassification and prognostic factars at onset, as
well as the response to initial therapy. The prognostic factors

10 years, 44 progressed to acute-type ATL
and 63 patients died. Most patients were
followed up with a “watchful waiting’
approach and 12 patients were treated with chemotherapy. The
estimated 5+, 10-and 15-vear survival rates were 47.2, 25.4 and
14.1%, respectively, with no platean in the sitevival corve fiz],
Another report of long-term follow-up of smoldering-type ATL
patients in the Kyushu district of southwestern Japan, which

dathe most endemic area of HTLV-1 and ATL wordwide, dis-

closed that 14 (54%) out of 26 patients remained alive with-
out progression, with a median follow-up of 7 years (range:
6.5-15 years), and that the estimated risk of transformation to
overt AT'L ranged fiom 20 re 42%, with a median follow-up of
6.5 years. As the majority of smoldering-type ATL patients were
diagnosed by chance during a regular physical check-up or dini-
cal visit because of other reaseons than AT L-related symptoms,
and were generally asymptomatic, many patients did not return
to the clinics where they were diagnosed; and 53 (67%) out of
79 patients were ineligible in this survey because of missing or
inappropriate information or being lost to follow-up, Thus, it
is difficult to precisely estimate the long-term prognosis in this
group of ATL patients 13},

On the other hand, a recent report from outside Japan on
meta-analysis suggests that AZT/IFN-o treatment s promis-
ing. All 17 patients with smoldering- or chronic-type ATL who

744
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were treated with antiviral therapy only involving AZT/IFN-¢
survived beyond 5 years, whereas the S-year survival of patienis
with the same subtypes who were treated by other means was
42% 41, In order to prove the efficacy of AZT/IEN-« treatment,
randomized prospective studies are warranted.

Treatment of lymphoma- or acute-type ATL
Foraggressive-type ATL patients, physicians in Japan appear to
follow considerably different treatment strategies from those in
Western countries; multidrug chemotherapy and/or allogeneic
hematopoietic stem cell transplantation (SCT) are currently
chosen for most patients in Japan, whereas AZT/IFN-w with
or without chemotherapy might be used more often in Western
countries. Since the early 1980s, JCOG
has conducted five prospective clinical
trials (151, In the earlier two trials, JCOG
8101 and 8701 using cyclophosphamide,
doxorubicin, vincristine and prednisone
{CHOP)-like regimens, ATL patients were
entolled into the same protocol as aggres-
sive lymphoma patients. The median
survival time was only 8 months in ATL
patients compared with 44 menths in non-
ATL patients. In the early 1990s, JCOG
initiated clinical trials specifically target-
ing ATL. A Phase II study of chemother
apy including pentostatin (JCOG 9109)

and rate at 1 year were 7.0 months and 28% in the VCAP~

AMP-VECP arm and 5.4 months and 16% in the biweekly
CHOP arm, respectively {p = 0.100; rwo-sided p = 0.200;
hazard ratio: 0.77; 95% Cl: 0.52-114). The overall survival
{O8) at 3 years was 24% in the LSGI5 arm and 13% in the
CHOP arm (p = 0.083; two-sided p = 0.169), although three
taxic deaths occurred in the LSG15 arm (fwens 1. According to
Caox regression analysis on OS, the hazard ratio for the trear-
ment arms was 0.62 {(95% CI: 0.38-1.01; p = 0.028; two-sided
p = 0.056}. The higher 3-year survival rate and CR rate with
LSG15 compared with biweekly CHOP suggests that LSG15
is more effective; therefore, it is carrently the recommended
chemotherapy regimen.

v VCAP-AMP-VECP (n = 57)
v BHCHOP (0 = 61)

showed no improvement in the median
survival time 18], In the next clinical ¢rial
(JCOG 9303), a dose-intensified multi-
agent regimen was tested by incorporating
MDR1/P-glycoprotein-unrelated agents,
such as nitrosourea and platinum com-
peunds and granulocyte colony-stimulat-
ing factor [17]. The regimen consisted of
vincristine, cyclophosphamide, doxoru-
bicin and prednisone (VCAP), doxorubi-
<in, ranimustine and prednisone (AMP),
and vindesine, etoposide, carboplatin and
prednisone (VECP), The 2Z-year overall
survival rate and median survival time
were 31% and 13- months, respectively,
which appeared to be an improvement
compared with historical controls treated

. VCAP-AMP-VEGP (1 = 57}
« B-CHOP (n = 61)

with CHOP-like regimens.

The first Phase IIT trial (JCOG 9801}
specifically targering ATL compared
six courses of the VCAP-AMP-VECP
{(L.5GI5) regimen used in JCOG 9303 to
eight courses of a biweekly CHOP-like
regimen [15]. A total of 118 patients were
assigned to either treatment arm. The CR
rate was higher in the LSG15 arm than in
the CHOP arm (40 vs 25%; p = 0.020).
The median progression-free survival time
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Only a few reports have addressed high-dose chemoradiotherapy
with the support of autologous SCT. According to a review of the
literature describing a total of eight ATL patients who under-
went autologous SCT (191, all patients with ATL who underwent
autologous SCT relapsed or died due to transplantrelated toxicity,
irrespective of subtype or disease status, stem cell source, condi-
tioning regimen or whether it involved ex wivo manipulation. The
authors concluded that autelogous SCT appeared to provide litle
benefit for ATL in contrast to non-ATL lymphomas.

Zidovudine/IFN-o therapy has been performed outside Japan.
According to a recent worldwide meta-analysis of 234 patients
treated from 1995 to 2008, the median survival for 98 patients
with acute-type ATL who received firstdine AZT/IFN-¢ therapy
{n = 45} or chemotherapy (n = 53) was 9 and 6 months, respec-
tively. However, achieving a CR with first-line AZT/IFN-o ther
apy resulted in 82% S-year survival {n = 11} On the other hand,
the median survival of 84 patients with lymphoma-type ATL who
were treated with fitst-line AZT/IEN-t therapy (n = 13) or che-
motherapy (n = 71) was 7 and 16 months, respectively; this type
of ATL does not benefit from AZT/IFN-o treatment 141, These
data suggest that firstdine AZT/IFN-o therapy results in pro-
longed survival in acute-type AT Lowho have achieved CR, but not
lymphoma-type ATL patients. As has been mentioned before, there
have been very few experiences with AZT/IFN-w therapy in Japan,
which is the most endemic area for ATL and HTIV- infection;
therefore; the treatment should also be investigated there.

Allogeneic SCT in ATL

Accumulating evidence suggests the potent efficacy of allogeneic
SCT in aggressive-type ATL. The first reported case of allogeneic
SCT was bone marrow transplantation from an HLA-matched
sibling donor [20] and it was followed by a few case reports [21-24].
Tn 1994, a case of donor-origin ATL relapse was molecularly
confirmed following allogeneic SCT [21). However, only one case

HLA-matched related (82 events)

HLA-mismatched related (32 events)

Urrelated, bone marrow {63 events)
~ Unrelated, cord blood (74 events)

of donor-derived relapse has appeated since then p3). Although
the transmission of FI'TLV-1 from infected host cells to trans-
planted donor cells via cell-to-cell contact is speculated to vecur
after allogeneic SCT, especially in reduced-intensity stem cell
transplantation {RIST), it might not cause the development of
ATL in most cases.

In 2001, Utsunomiya ¢f &/, first indicated improved outcome
by reviewing ren patients from nine institutions (261, The study
showed a plateau in the progression-free survival curve, with a
median of 17.5 months. In 2007, the dara were updated for the
same cohort with a median follow-up of 9 years; four patients
were stifl alive and the estimated 10-vear overall survival was
40% 27}, Several subsequent retraspective surveys confirmed that
approximately 40% of patients survive without disease. However,
the studies also indicate that treatment-related mortality is as
high as 40%, despite the fact that most patients who undergo
allogeneic SCT are less than 50 years of age, which is younger
than the majority of ATL patients {2z-30). A nationwide retro-
spective survey of allogeneic SCT in 386 patients with ATL in
Japan was recently reported. The 3-year overall survival rate for
the entire cohort was 33% (Fane2) and a multivariable analysis
revealed four recipient factors significantly associated with lower
survival rates: older age (30 years), male sex, status other than
complete remission and the use of untelated cord blood compared
with the use of HLA-matched related grafts. Of 333 patients who
survived 30 days after transplasitation, 136 patients experienced
a relapse ot progression of ATL at a median of 76 days (range:
1--1964 days) after transplantation (Foure3). Of a total 376 evalu-
able patients, 161 (43%) died due to treatmentrelated mortal-
ity, with major causes of death being infection (32%) and organ
failure (33%) ©211. This very high mortality rate is almost similar
to previous reports and definitely shows that allegeneic SCT is
effective but very toxic, especially in ATL patients, although a
substantial proportion of ATL patients could survive for a long
time after allogeneic SCT. Notably, the
majority of patients were elderly and only
a third of aggressive ATL patients are esti-
mated to be eligible for standard allogeneic
SCT due to age. e

Therefore, we were encouraged to apply
reduced-intensity conditioning vo allogeneic

SCT in patients with ATL, and the ATL-

RIST Study Group was organized in Japan
with grant support for Cancer Research by

the Ministry of Health, Labor and Welfare.
The rationale was as follows: first, the fact
that a population of ATL patients who
underwent allogeneic SCT, nat autclogous
SCT, survived for a long time without dis-
ease indicating that a graft-versus-ATL
effect could be expected after allogeneic
SCT. Second, most ATL patients are not
eligible for conventional allogeneic SCT, as
the onset of ATL is after 50 years of age and
the transplantation-related mortality rate is

Eupert Rev, Hevstol, 316} 2010}
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excremely high. Therefore, a less voxic allo-
geneic SCT technique should be applied.
We first conducted a Phase I study to deter-
mine safety and efficacy, and the primary
end points were engrafiment and the overall
survival rate on day 100 after transplanta-
tion [32). Patient eligibility was acute- or
lymphoma-type, CR or partial response
{PR) and P8 0~1. The conditioning regi-
men consisted of fludarabine, busulfan and
rabbit anti THymphocyte globulin (ATG).

The first study enrolled 15 patients and
confirmed feasibility and safety of the tech-
nique, but nine patients (60%) relapsed,
seven within 100 days (321, This high rate
of early relapse raised the possibility that
ATG might have suppressed the graft-
versus-ATL effect. Therefore, ATG was
eliminated from the conditioning regimen
and the study was repeated in an additional
14 patients, Howeves, no significant differ-
ences were observed between the patients
with or without ATG with regards to OS
or relapse rate. In a total of 29 patients, a
third survived long term without disease,
a quartet died from transplantation and
half of the patients relapsed carly after
transplantation {33].

Notably, some patients who had relapsed
after allogeneic SCT responded to the
cessation or withdrawal of immune sup-
pressants and there are some long-term
survivors currently without disease.
Furthermore, the development of grade I~
H acute graft-versus-host disease (GYHD)
was significantly positively affected with

- HLA-mismatched related (18 events)
Unielated, bone marrow (41 events)
-~ Unrelated, cord blood (45 events)

- L Aumatehied refated (80 svents)

e W] Retisimatched related (18 events)
Unyelated, bone marrow (22 events)
Unrelated, cord blood (25 svenis)

respect to overall and progression-free sur-
vival compared with patients who devel-

oped no or grade I~V acute GVHD in

the two Phase I studies already described
@Fauns gy (53], Considering the refractoriness
of ATL, these facts suggest that grafeversus-ATL effects could be
expected after transplantation. Purthermore, the HTLV-1 copy
number decreased dramatically below the carrier level after trans-
plantation i most long-term sutvivors. This finding suggests the
existence of a graft-versus-HTLV-1 effect.

New agents & monodional antibody in the treatment
of ATL

Several new agents are currently being developed. Forodesine
{BCX-1777), a purine nucleoside phosphorylase inhibitor, is being
tested in clinical trials for T-cell lymphoma. This agent shows
clinical responses in T-cell acute lymphoblastic leukemia and
cutaneous T-cell lymphoma (CTCL). A Phase §study for periph-
eral Tecell lymphoma {PTCL), including ATL patients, will soon

be completed. (151, Bortezomib, which inhibits the proteasome,
thereby inhibiting activation of NF-UB, is now widely used for
relapsed or refractory multiple myeloma. This agent induces cell
death in HTLV-1-assoctated cell lines and in ATL cells iz witro via
multiple pathways, including NE-UIB inhibition 341, The immu-
nomodulatory agent lenalidomide, which is active in a variety of
hematological malignancies, including myeloma and B-cell lym-
phomas, will also be tested in the near future in a Phase 1 study
in Japan. Other agents being considered for clinical trials in ATL
patients include histone deacetylase (HDAC) inhibirors, such as
vorinostat, and folate analogs, such as pralatrexate.

Therapy using menoclonal antibodies is based on the unique
phenotypic characteristics of ATL cells f35); they are CD 42
T cells that strongly express the 1L-2 recepror (IL-2R; CD25,
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However, efficacy is unlikely owing to the
very low complete remission rate {35-38).
Denileukin diftitox (Ontak® [Risai Co.
Led., Tokyo, Japanl), an engineered

e (8006 O
« Grade |-l
~ex Grade Hi-1V

samin v

Tac) and are positive for CD3 and other mature Tocell antigens
{e.g., CD2, CD5, CD52 and CCR4) but fack CD7. Because the
strong expression of 1L-2R is unique from many other PTCLs,
monoclonal antibodies targeting the IL-2 receptor (anti-Tac),
either radiolabeled or unlabelled (daclizumab), have been
evaluated, particularly in relapsed or refractory ATL patients.
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protein combining 11.-2 and diphtheria
toxin, is used mostly for CTCLin the
USA po401, but is also being discussed for
CD25* PTCL patients in Japan. Anti-CD2
meneclonal antibedy (siplizumab) 15y,
anti-CD52 antibody (alemtuzamab,
Campath TH) f52-44], anti-CD4 antibody
(zonolimumab) 43} and antitransferrin
receptor antibody 6] are also in devel-
opment, but data are cutrently limited.
As the chemokine recepror (CCR)4 is
expressed on the leukemia cells'in 90%
of ATL patients, a humanized defucosyl-
ated anti-CCR4 antibody (KW-0761) was
recently developed. The Phase I study has
revealed promising resules [47]. A total of
16 patients with PTCL, including 13 ATL
patients, received KW-076] once a week
for 4 weeks by intravenous infusion. Doses
were escalated from 0.01 to 1.0 mgfkg at
four levels by a three-plus-three design.
Overall, 15 patients completed the pro-

tocol treatment. Only one patient at the 1.0 mglky dose level

developed grade 3 dose-limiring toxicities, skin rash, febrile neu-
tropenia and grade 4 neutropenia. Lymphopenia (n = 10) was
the most often observed grade 34 treatment-related roxicity
and the maximum tolerated dosc was not reached. Therefore,
the recommended Phase IT dose was determined to be 1.0 mg/
kg, Five patients (31%; 95% Cl: 11-59%)
achieved objective responses: two CR and
three PR. The two patients achieving CR
had acute-type ATL and their CR status
was maintained until the last follow-up
(12 and 3 months) without subsequent
therapy. The median progression-free sur-
vival was 46 days, though some patients
remained progression free at last follow-
up. A clinical response was observed
even at 0.01 mg/kg and tumor cells
disappeared from the peripheral blood
rapidly after KWL0761 infusion-in most
patients (Frouss) [47]. The Phase 1T study of
K'W-0761 for relapsed or refractory ATL
patients is currently underway in Japan.

Novel immunological approach

As suggested by the accumulated expe-
rience with allogeneic SCT in ATL
patients, ATL cells are highly immuno-
genic. Several lines of evidence support
the idea that a potent graft-versus-ATL

Expert Rev. Hemaral, 363 (2010}
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effect is induced after allogeneic SCT. About a third of ATL
patients survive without disease after allogeneic SCT with
reduced-intensity conditioning [32,33], whereas most patients
who undergo high-dose chemoradiotherapy with the support of
autologous SCT die of disease {18], which cannot be explained
without graft-versus-ATL effects. Some ATL patients whao
relapse after allogeneic SCT show clinical responses, includ-
ing complete remission, when immune suppressive agents ate
rapidly reduced and stopped with or without donor lymphocyte
infusion [48,49]. Grade I~11 acure GYVHD is favorably affected
with regards to O8 and progression-free survival after alloge-
neie SCT using reduced-intensity conditioning 331 All of these
observations support the existence of graftwersus-ATL effects
after allogeneic SCT.

The HTEV-1 proviral lead in the peripheral blood decreases
after transplantation and reaches an undetectable level within
& months in mote than half of the patients who undergo RIST,
including those who were transplanted from an HTLV-1 carrier
donor 33,50]. After H'TLV-1 enters a host cell, the viral genomic
RINA is reverse transcribed into a double-stranded DNA form
and randomly integrated into the host chromosomal DNA.
HTLV-1 is widely believed to replicate primarily not as free
viral particles, but as a provitus, by inducing the proliferation of
infected host cells 31. Therefore, the fact that HTLV-1 genomic
DNA is not detected in many ATL patients undergoing allo-
geneic SCT indicates that not only ATL leukemic clones, but
also polyclonal HTLV-1-infected cells, are eliminated from the
peripheral blood after allogeneic SCT. This finding suggests the
existence of graft-versus-HTLV-1 effects.

The mechanism underlying the elimination of menodonally
or polyclonally integrated HTLV-1-infected cells after allogeneic
S5CT remains to beelucidated. HTIV-1 is recognized as a foreign
pathogen in infected individuals and an HTLV-1 Tax-specific
cytotoxic T-lymphocyte (CTL) response is observed in most
carriers [5i]. A series of experimental rat models for HTLV-
I-infected Twcell lymphoma revealed that potent anti-tumor
effects are exerted and mediated by CTL that are predomi-
nantly directed at HTLV-1 Tax in immune-competent rats {52].
Although Tax is the main target of the host’s CTLs, Tax tran-
scripts are detected in only approximately 409 of ATL patients.
Tax rranscripts are considered necessary early after infection
to initiate transformation but are not required to maintain the
trausformed phenotype of ATL cells 31, HTLV-1 expression
has also been found to be inducible in the ATL cells from some
ATL patients after several hours of culture. Therefore, HTLV-]
Tax might be expressed in HTLV-1 infected cells in vive and it
remains a possibility that it could be the major target of CTLs
after allogeneic SCT 53],

Although there have been controversies concerning the pos-
sible target molecules associated with graft-versus-ATL and
HTLV-1 effects, a Phase [ study of denduitic cell (DC) therapy,
conducted by the ATL-RIST Study Group, was recently started
in Japan. In this study, monocyte-derived DCs loaded with
HLA-A2 or A24-restricted HTLV] Tax peptide will be infused
into ATL patients with the corresponding HLA phenotype. The

study 15 also designed ro monitor HLA A2- and A24-restricted
CTLs using specific tetramers, as well as MTLV-] proviral load
by quantitative PCR analysis. The rationale of this study is that
CTLsmight attack both ATL cells and HTLV-1-infected T lym-
phocytes by recognizing the HTLV-1 Tax peptide expressed
on the cell surface. This DC vaceine study will demonstrate
whether the immunizarion with HTLV-1 Tax-associated peptide
is effective for eliminating ATL.

Expert commentary

Although many chemotherapy regimens have been attempted
for aggressive ATL patients based on a similar strategy to that
used for aggressive B-cell lymphoma, the cutcomes remain poor,
probably owing to the innate resistance of ATL cells to mul-
tiple cytotoxic agents. This idea is supported by the fact that
neither the escalation of dose intensity nor high-dose chemo-
therapy with the support of autologous SCT was successful.
On the other hand, AZT/TFN-u therapy seems to be a promis-
ing option, although its efficacy has not yet been confirmed
in well-designed prospective studies. Allogeneic SCT has been
shown to be effective via a grafeversus-ATL effect through an
undetermined immunological mechanism. The induction of the
graft-versus-ATL effect and control of the balance in the reac-
tion berween graft-versus-ATL and graft-versus-host is probably
key to a better outcome. However, several problems still remain
unsolved. First, whether chemotherapy or allogeneic SCT is
more effective for aggressive ATL has not yet been investigated
in comparative clinical studies. Second, whether myeloablative
or reduced-intensity conditioning is more appropriate should be
determined. Third, finding an appropriate related donor is dif-
ficult because siblings are generally as old as the ATL patients,
the majority of whom are elderdy. As ATL becomes refractory
reatively quickly, sllogeneic SCT has to be performed as soon
as possible after starring chemotherapy (fromes). Although cord
klood isan alternative and promising source of stem cells, due to
it being cryopreserved, stored in cord blood banks and ready for
use, the outcome of pilot studies on reduced-intensity transplan-
tation using cord blood is reported to be faitly poor [31]. Another
problem is that the experiences and treatment strategies.in
Western countries and Japan are quite different from each others
the former prefers AZT/IEN-¢ and che latter prefers intensive
chemotherapy with or without allogeneic SCT. Therefore, inter-
national collaborative studies should be conducted. In addi-
tion, further clinical studies of novel approaches, including new
agents such as purine nucleoside phosphorylase inhibitors and
HDAC inhibitors, ot targeted immunotherapy using anti-CCR4
antibody or DC/peptide vaccine, ate warranted.

Five-year view

As ATL isa rare disorder, it is difficult to enroll a sufficient
number of patients inte clinical studies. Therefore, appropriate
patients should be e fficiently enrolled into carefully selected
well-designed studies. Several clinical studies are currently
underway in Japan, including the Phase 1T study of allogeneic
SCT using a myeloablative conditioning regimen by JCOG, and
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two multicenter studies of reduced-intensity SCT using unre-
lated donor bone marrow (Phase Iy and related peripheral blood
stemn cells (Phase IT) as stem cell sources, An AZT/IEN-o study
is also being prepared in Japan. Recently, a Japanese nationwide
prospective study of 1218 asymptomatic HTLV-1 cariers, in

which 14 {1.19%) participants progressed to overt ATL after a

total follow-up period of 1981.2 person-years; revealed thata

higher proviral load in the peripheral blood, advanced age, fam-
ily history of ATL and first opportunity to identify HTLV-1
infection during treatment for other diseases are independent
risk factors for the progression of ATL from cartier status. The
study will provide the basis for a strategy to treat high-risk
asymptomatic HTLV-1 carriers with, for example, vaccine or
AZT/EN-u to prevent progression to overt ATL 5410 -

Expers Rev, Hemarel. 3(63, (2010}
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As the outcome of allogeneic SCT seems to depend on the
disease status at rransplantation, especially in the case of a
reduced-intensity conditioning regimen, the strategy of using
new agents is expected for disease control before transplanta-
tion. As accumulating evidence is likely to indicate that ATL
is potently immunogenic, some clues concerning the target
molecule and its related mechanism of action will hopefully be
found, so that immunotherapy can be more extensively investi-
gated. Systems of periodic survey of HTLV-1 carriers could also
be established to make it possible to identify healthy carriers

intervention to prevent the progression of ATL will be more
actively investigated.
Financial & competing interests disclosure
This work was supperied by a grant for ihe Anti-Cancer FProject fron: the
Binisery of Health, Welfare and Labor of fapan. The authors have no other
relevant affifiniions or financial involvement with any ovganization or entity
with a fnancial interest in or finaneial conflict with the subject matier or
materials discussed in the manuscript apart from those disclosed,

No writing assistance was utilized in the production of this

who are at high risk for progression to overt ATL. Thus, early

manuscript.

K

R é‘f éféﬁ ce s B Genetics of Tu;;zauf5 ¢3ffa’é’fmqtoyfrfdtfe and 15 Tsukasaki K, Tobinai K, Shimoyama M

Papers of special note have been highlighted ast Lymphoid Tissyes, Jaffe ES, Hards NL, et al. Deonyeoformycin-containing

« ofinterest D Stein H et 2f. (Bds). [ARC Press, Lyon, combination chemotherapy for adult Tocell

oo of considerable interest France, 200-203 (2001}, leukemin-fymphomar Japan Clinical

1 Tobinai K, Watanabe T, Jaffe ES. &  Shimoyama M. Diagnostic criteria and 0“‘301"%" Gjmi}i 3“23;‘? (}{:})OG?K@L Int,
Human T-cell leukemia vizas type-)- classification of clinical subtypes of adult J. Heatol. 77(2), 64-70 (2003).
associazed. adult Tocell leulemi % Tecell leukaemia-lymphoma: areport from 17 Yawada ¥, Tomonaga M, Fukuda H er .
lymphoma. In: Non-Hodghin Lymphoma, the Lympbomz} Study erc}ip (19/84~ ) Anew G~{T$F»§p?pafted cambination
Second Edition (Chapter 275 Mauch PM, 987, Br. [. Huematol, 795, 428437 chemetherapy, LSG1S, for adult Tocell
Asmitage JO, Coifficr B, Dalla-Favera R, {1991), leukaensia-lymphoma: Japan Clinical
Harris NL {Eds.), Lippincott Willins & 9 Lymphoma Stady Group (19841987, Oncology Gm“? Study 9303. Br. /.
Witkins, PA, USA, 404-414 (2010}, Major prognostic factors of patients with. Haemarol. 115(2}, 375-382 (2001).

2 Franchin &. Molecular mechanisms of adult T-cell feukemia-lymphoma: a 1 Teukasaki K, Utsunomiva A, Fokuda H
human T-cell leakemia/lmphotropic virus cooperative szgdy. Lesk Res, 15(2-3Y, e*z al. VCAP-AMPVECP compared with
type ] infection. Blood 86(10), 36193639~ S1-90099. ‘ biweekly CHOP for adule T-cell leukemia-
(1995). 10 Gill PS, Harrington W), Kalan MH ez 4. lymphoma: Japan Clinical Oncology

5 Matsuoks M, Jeang KT, Human T-cell Trearment of adult T-cell leukemia- f:f@‘ig gtf‘fi}’; ‘:OG 9’?01‘ f Clin. Oncol.
Jeukaemia vieus type 1 (HTLV-1) lymphoma with a combination of 25(34), 5458~5464 (2007).
infecrivity and cellular transformation. ingerferon alfa and zidovadine. N Engl *»  The first Phase 111 study specifically
Nat, Rev. Cancer 7(4), 270-280 (2007). S Med. 35226), 17441748 (1995). tasgeting aggressive adult T-cell

*s  Very comprehensive and concise review 1t Hermine O, Bouscary D, Gessain A.et . leu};emiafl}r?nphoma P.a tim.m’ showing
describing the development of adult T-cell Brief FepOEL: treatment f’f nc’iul,t ‘T—c:ell the superiority of the vincristine,
leakemia-lymphoma, inclading not only !eukemxm!ymphoma with zidov §d.snc a’m{ cyclophosphamide, doxorubicin and
molecular mechanisms, but also : pltetfezii} alfa. N Engd, [ Med. 332(26), preduisone-dozorubicin, ranimustine and
immunological aspects, 17491751 {1995). preduisone-~vindesing, ctopaside,

) . b . 12 Takasaki Y, Iwanaga M, Imaizumi Y ez o/ carboplatin and preduisone (LSG 15)

4  Shimoyama M. Cim“mﬁfempy o{TA,T‘L Long-term study of indolent adult Tocell fegimen in comparison with biweekly
Ln: dduly T-coll f{“\f"if‘f" 1 Takatsuk; K leukemin-lymphoma. Bleod 115(22), cyclophosphamide dosorubicin,
((?g;}zgi?;ﬁ é;;‘%r's’?}’ Press: Oxford, 43374343 (2010). vineristine and prednisone.

5 Taylor GP, i\fiatsuokn M. Natural history of " Ishitsulsa K, Tkeda S, Ucmmomi}ta Aerdl. . Toukusali K, M?ed:x T, Armura K 2 ol
b Tocagl Jeukemia/lymphoma and ? Souldering adult Tocell I&xxkae’msa/ Poor outconte of autologous stem cell
approaches to rhemiév. O neogene 24(39) lymphomaz a foiimmuip study in Kyusha. transplamtation for adule T cell levkemia/
0476057 (?é 0;5) ’ -0 Br. J. Haematol. 143(3), 442444 lymphoma: a case repore and review of the

e {2008). literature. Bone Marrow Transplant. 23(1),

6 Tsukasaki K Hermine O,.Baﬁzatimchi A 1 Bazarbachi A, Plumelle Y, Catdos Ramos ] 87-89 (1999).

::;[rln[)ejiii:?;si ?f:;ﬂs;i';::?g:;iu i et i Mf':m—zuml}:sis on the use ﬁrf 20 Sobue R, Yamauchim T, Miyamura K
Tocell ke akﬁmié»lvmphoum: . ;Drc;p osal .z:dov udine an.d interferon-alfa in adule et af. Treatment of adule T cell leukemia
froman m’er‘n ntiional Cénsensus Meéring tf'cell feu kmm?.f]y:’nphema shm&fmg with me‘gav‘dose‘cgclopiwsp hamide and
T, Clin. Oneol. 27(3), 453459 (2008) improved sux’v;‘va! in the ieukemxcv wial body irradiarion followed by

o I AT SRSy AT RS subtypes. J. Clin, Oneol. 28(27), 4177 allogeneic bone marrow transplancation.

*  The first international consensus report 4183 (2010}, Bowe Marvow Transplant, 2(4), 441-444
on the clinical management of patients 15 Tobinai K. Clinical tidals for hunan Tecell (1987).

with adule Tcell leukemia~lymphoma.
7 Kikuchi M, Jaffe ES, Ralfkiaer E. Aduk

T-cell leukaemia/lymphoma, In: WHO

Classification of Tumenrs: Pathology and

trmphotrepic virus type l-associaved
peripheral Tecell lymphoma in Japan.
Seminar. Hematol. 47(Suppl. 1), 55-57
(2010},

Ljungman P, Lawler M, Asjo B e ol

tofection of donar lymphocytes with
buman T lymphotophic vicus type 1
(HTIV-D following allogeneic bone

WWwWaED CITEETICRR.Conm

_92_

751



2

o
3

£>]

ik
[N

- Tanosald & Tobinal

marrow transplantation for HTLVA
positive adule T-cell leukasmia, Br. /.
Haematol, 88(2), 403405 (1994).

Borg A, Yin JA, Johnson PR e 4.
Successful treament of HTLV-1-
associated acute adult Tocell leukaemia
iymphoma by allogencic bone marrow
cransplantation. Br. [ Haemarol. 944},
713-715 (1996},

Kawa K, Nishiuchi R, Okamura T,
Tgarashi H. Eradicarion of human
T-lymphotropic virus type 1 by allogensic
bone-marrow transplantation. Lawecet
352(2133), 10541035 (1998).

Tajima K, Amakawa R, Uehira K ez 2.
Adult Tocell lenkemia successfully treared
with allogenele bone mareow
transplancation. Iut. J. Hemarel. 71{3},
290-293 {2000},

Tamaki H, Marsuoka M. Donor-derived
Tecell leukemia after bone macrow
ceansplantation. N, Engl, J. Med. 354(16}.
1758-1759 {2006}

Utsunomiya A, Mivazaki Y, Takawsuka ¥
et al. Traproved outcome of adule T cell
leukemia/lymphoma with allogeneic
hematopotetic stem cell transplantarion.

- Bone Marrow Transplant. 2713, 1520

(2001,

Ohamura J, Uike N, Usunomiya A,
Tanosaki R, Allogeneic stem cell
uransplantation for adult T-cell leukemia/
lymphoma, fnt. [, Hemarol. 86(2), 118-125
(2007).

Kami M, Hamaki T, Mivakoshi S vt 4/,
Allogeneic hematopoietic stem cell
wransplantation for the trearment of adule
T-cell leukemia/lymphoma.

Br. J. Haemarol, 120 (2), 304309
{2003).

Fukashima T, Miyazaki Y, Honda 3 ot 4l
Allogeneic hematopoietic stem cell
transplanration provides sustained
long-term survival for patiencs with adult
T-cell leukemin/lymphoma. Lenkernia
19(5), 829834 (2005).

Kato K, Kanda ¥, Bto T ¢z 2/, Allogeneic
bone marrow rransplantation from
unrelared HTLV-J-negative donors for
adult Tocell lenkemia/lymphoma:
rerrospective analysis of data from the
Japan Marrow Donor Program. Biol,
Blood Marrow Transplant: 131}, 90-99
{2007).

Hishizawa M, Kanda ], Utsunomiya A

et al, Transplantation of allogeneic
hemaropaietic stem cells for adult Tcell
lenkemia: a navionwide retrospective stndy.
Bleod 116(8), 13691376 (2010).

EL

aa
peg

«e

36

37

The largest nationwide retrospective
study, including 386 patients, showing
the long-texm curability of allogenejc
stem cell transplantation in spite of its
high transplantation-related

mortality rae.

Okamaura [, Ussunomiya A, Tanosaki R

et al. Allogensic srenn-cell transplantation
with reduced conditioning intensity asa
novel immunotherapy and antivival cherapy
for adult Tcell leukemia/lymphoma. Bleod
10510}, 41434145 (2005).

Tanosaki B, Uike N, Ursunomiya A ¢ 2/,
Allogeneic hematopoietic stem cell
reansplantation using reduced-intensity
conditioning for adult T cell leukemia/
lymphoma: impact of antithymocyte
glebulin on clinical outcome. Biol, Blood
Marrow Transplant. 14(6), 702-708 (2008},

Twvo consecutive Phase | erial of
reduced-intensity stem cell transplantation,
showing its officacy and feasibilicy; and
also demonsitating graft-veysus-adult
Tocell leukemia-lymphoma and haman
Tcell tymphotropic virus type [ effects
induced after transplantation.

Strauss §J, Makbaraj L, Hoare § et 4f,
Bortezomil therapy i parients with
relapsed or refractory lymphoma: potential
correlation of i vitro sensitivity and tumor
necrosis factor ¢ response with clinical
activity. [, Clin. Oncol. 24(13), 21052112
(2006},

Matures B, Adult T-cell leukaemia/
ymphomsa. J. Clin, Pathol, 60(12),
13731377 (2007).

Waldman TA White JD, Goldman CK.

ot #l. The interdeukin-2 receptor: a target for
monoclonal antibody treatment of human
Tecell lymphotrophic virus T-induced adule
T-cell lenkemia. Blood 82{(6}), 17011712
(1993). S
Waldman TA White JD, Carrasquillo JA
et al. Radio-immunotherapy of
interleukin-2R & sxpressing adule Tecell
leukemia wich yeerium-90-labeled anti-Tac,
Blood 86(11), 40634075 {1995).

Oshorne GE, Paglinca A, Ho A eral
Novel treatment of Sezary-like syndrome
due to adult T-cell leukemia/lymphoma
with daclizumab (humanized-anti-
interleukin-2 recepter o, antibody).

Br. J. Dermatol, 155(3), 617-620 (2006).

Kreitman R], Wilson WH, White ]D
etal. Phase I toial of recombinant
immunotosin ant-Tac{Fv)-PE38
(LMBE-2) in patients with hematologic
malignaneies. 7. Clin. Oneol. 18(8),
16221636 (2000),

40

4}

43

44

46

47

*8

49

Di Venuti G, Nawgiri R, Foss .
Denilenkin diftitox and hyper-CVAD in
the trearment of human Tocell
lymphotropic virus L-associared acute
Tocell leukemia/lyniphoma. Clin.
Lymphoma4(3}, 176178 (2003).

Janik JE, Mouris JC, Stetler-Stevenson M
et ¢f. Phase 1 wial of siplizumals fn
CD2-pasitive lymphoproliferative disease.
J Clin. Oneol. 23, 1745 (2005).

Zhang Z, Zhang M, Geldman CK et «l.
Effective therapy for a murine model of
adule T-cell leukemia with the humanized.
anti-CD52 monoclonal antibody,
Campath-1H. Cancer Res. 63(19),
64536457 (2003).

Ravandi , Fader! 8. Complete response in
a parient with adule Tocell leukemia (ATL)
treared with combination of alemtuzumab
and pentostatin. Lewk Res. 30(1}, 103103
{2006).

Mone A, Puhalla S, Whirman S er o,
Durable hematologic complete response
and suppression of HT'LV-1 viral load
following alemtuzumab in zidovudine/
[EN-tt-refracrory adult Tecell leukemia.
Blood 106(10), 3380~3382 {2005).

d’Amore F, Relander T, Hagherg H ez 4/,
HuMax-CD4 (Zanslimumab), a fully
humin monoclonal antibody: early results
of an ongoing clinical trial in CD4*
peripheral T-cell ymphoma of non-
cutaneous type. Blood 106, 937 (2005},

Callens C, Mowra IC, Lepelletier ¥ er ol
Recent advances in adule Tocell leukemia
therapy: focus on a new anti-transferrin
teceptor monoclonal antibody. Lewkemia
22(1); 42-48 {2007).

Yamamoto K, Utsunomaiya A, Tobinai K
¢t al. Phase | study of KW.0761, a
defucasylated humanized anti-CCR4
antibody, in relapsed patients svith adult
Tocell leukemia-lymphoma and peripheral
Tecell Iymphoma. /. Clin. Oncol. 28(9),
15911598 (2010},

A Phase 1 study of amti-CCR4 antibody
showing promising data including
sustained complete response in adult
T-cell leukemia-lymphoma patients.

Yonekara K, Ursunomiya A, Takatsuka Y
et al. Grafeversus-adule Tocell leukemia/
lymphoma effect following allogensic
hematopoieteic stem cell transplantation.
Bone Marrow Transplunt, 41(12),
10291025 (2008).

Chot 1, Tanosaki R, Ulke M ez 2.
Long-term sutcones after hematopoietic
SCT for adule Tocell leukemia/lymphoma:
restles of prospective trials. Bane Marrow

752

_93_

Expers Rew. Hesmseol, 3453, {2




