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(2) M-FEPA (methotrexate, vindesine, cyclo-
phosphamide, prednisone, and doxorubicin), and
(3) VEPP-B, (vincristine, etoposide, procarba-
zine, prednisone, and bleomycin) [104]. The CR
rate for ATL patients was improved from 28%
(JCOGS8101) to 43% (JCOGET01); however, the
CR rate was significantly lower in ATL than in
B-cell NHL and PTCL (P<0.01). Patients with
ATL still showed a poor prognosis, with a median
survival time of 8 months and a 4-year survival
rate of 12%.

The disappointing results with conventional
chemotherapies have led to a search for new active
agents. Multicenter phase I and II studies of pen-
tostatin (2'-deoxycoformycin, a inhibitor of ade-
nosine deaminase) were conducted against ATL in
Japan [108]. The phase Il study revealed a response
rate of 32% (10 of 31) in cases of relapsed or
refractory ATL (two CRs and eight PRs).

These encouraging results prompted the inves-
tigators to conduct a phase II trial (JCOG9109)
with a pentostatin-containing combination
(LSG11) as the initial chemotherapy [105].
Patients with aggressive ATL—that is, of the
acute, lymphoma, or unfavorable chronic type—
were eligible for this study. Unfavorable chronic-
type ATL, defined as having at least one of three
unfavorable prognostic factors (low serum albu-
min level, high LDH level, or high BUN), has an
unfavorable prognosis similar to that for acute-
and lymphoma-type ATL. A total of 62 untreated
patients with aggressive ATL (34 acute, 21 lym-
phoma, and 7 unfavorable chronic type) were
enrolled. A regimen of 1 mg/m? vincristine on
days 1 and 8, 40 mg/m? doxorubicin on day 1,
100 mg/m? etoposide on days 1 through 3, 40 mg/
m? prednisolone (PSL) on days 1 and 2, and 5 mg/
m? pentostatin on days 8, 15, and 22 was admin-
istered every 28 days for ten cycles. Among the
61 patients evaluable for toxicity, four patients
(7%) died of infections, two from septicemia,
and two from cytomegalovirus pneumonia.
Among the 60 eligible patients, there were 17
CRs (28%) and 14 partial responses (PRs) (over-
all response rate [ORR]=52%). The median sur-
vival time was 7.4 months, and the estimated
2-year survival rate was 17%. The prognosis in
patients with ATL remained poor, even though

they were treated with a pentostatin-containing
combination chemotherapy.

In 1994, JCOG initiated a phase II trial
(JCOGI303) of an eight-drug regimen (LSG15)
consisting of vincristine, cyclophosphamide, dox-
orubicin, prednisone, ranimustine, vindesine,
etoposide, and carboplatin for untreated ATL
[106]. Dose intensification was attempted with
the prophylactic use of granulocyte colony-stimu-
lating factor (G-CSF). In addition, non-cross-
resistant agents such as ranimustine and
carboplatin, and intrathecal prophylaxis with
MTX and PSL were incorporated. Ninety-six pre-
viously untreated patients with aggressive ATL
were enrolled: 58 acute, 28 lymphoma, and 10
unfavorable chronic types. Approximately 81%
of the 93 eligible patients responded (75/93), with
33 patients obtaining a CR (35%). The overall
survival rate of the 93 patients at 2 years was esti-
mated to be 31%, with a median survival time of
13 months. Grade 4 neutropenia and thrombocy-
topenia were observed in 65% and 53% of the
patients, respectively, whereas grade 4 non-hema-
tologic toxicity was observed in only one patient.

To confirm whether the LSG15 regimen is a
new standard for the treatment of aggressive ATL,
JCOG conducted a phase III trial comparing
modified (m)-L.SG15 with biweekly CHOP (cyclo-
phosphamide, hydroxy-doxorubicin, vincristine
[Oncovin], and prednisone), both supported with
G-CSF and intrathecal prophylaxis [107].

mLSG15 in JCOG9801 was a modified ver-
sion of LSG15 in JCOGY303, consisting of three
regimens: VCAP [VCR 1 mg/m? (maximum -
2 mg), CPA 350 mg/m? ADM 40 mg/m?, PSL
40 mg/m?] on day 1, AMP [ADM 30 mg/m?
MCNU 60 mg/m?, PSL 40 mg/m?] on day 8, and
VECP [VDS 2.4 mg/m? on day 15, ETP 100 mg/
m? on days 15-17, CBDCA 250 mg/m? on day15,
PSL 40 mg/m? on days 15-17] on days 15-17,
and the next course was to be started on day 29
(Figure 8.3). The modifications in mL.SGI1S5 as
compared to L.SG15 were as follows; (1) the total
number of cycles was reduced from seven to six
because of progressive cytopenia, especially
thrombocytopenia, after repeating the VCAP-
AMP-VECP therapy, (2) cytarabine 40 mg was
used with MTX 15 mg and PSL 10 mg for
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Day 1 8 1516 17
A: VCR  1mg/m? !
CPA  350mg/m? !
ADM  40mg/m? !
PSL  40mg/m? l
B: ADM  30mg/m? i
MCNU 60mg/m? l
PSL  40mg/m? 1
C: VDS  2.4mg/im? !
ETP  100mg/m? Lol
CBDCA 250mg/m? i
PSL  40mg/m? Lo

A-B-C is repeated every 28 days 6 times.

Intrathecal administration of cytarabine, methotrexate and is given just before the

cycles 2, 4and 6

Fig. 8.3 Regimen of VCAP-AMP-VECP. Ranimustinal
(MCNU) and vindesine (VDS) are nitrosourea and vinca
alkaloid, respectively, developed in Japan. A previous
study on myeloma described that carmustine (BCNU),
another nitrosourea, at 1 mg/kg is equivalent to MCNU at
0.8-1.0 mg/kg. VDS at 2.4 mg/m? can be substituted for
VCR, another vinca alkaloid used in this regimen, at 1 mg/
m? with possibly less myelosuppression and more
peripheral neuropathy which can be managed by dose

prophylactic intrathecal administration, at the
recovery phases of courses 1, 3, and 5 because of
the high frequency of central nervous system
relapse in the JCOG9303 study. Untreated
patients with aggressive ATL were assigned to
receive either six courses of LSGI15 every
4 weeks or eight courses of biweekly CHOP. The
primary endpoint was overall survival. A total of
118 patients were enrolled. The CR rate was
higher in the LSG15 arm than in the biweekly
CHOP arm (40% vs. 25%, respectively;
P=0.020). As illustrated in Figure 8.4, the median
survival time and OS rate at 3 years were
12.7 months and 24% in the LSG15 arm and
10.9 months and 13% in the biweekly CHOP arm
[two-sided P=0.169, and the hazard ratio was
0.75; 95% confidence interval (CI), 0.50 10 1.13].
A Cox regression analysis with performance sta-
tus (PS 0 vs. 1 vs. 2-4) as the stratum for baseline
hazard functions was performed to evaluate the

modification. VCAP=vincristine (VCR), cyclophosph-
amide (CPA), doxorubicin (ADM), prednisone (PSL);
AMP=ADM, MCNU, PSL; VECP=VDS, etoposide
(ETP), carboplatin (CBDCA) and PSL. [Based on data
from 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 25:5,458-5,564,
2007.]

effect on overall survival of age, B-symptoms,
subtypes of ATL, LDH, BUN, bulky mass, and
treatment arms. According to this analysis, the
hazard ratio and two-sided P value for the treat-
ment arms were 0.62 (95% CI, 0.38-1.01) and
0.056, respectively. The difference between the
crude analysis and this result was because of
unbalanced prognostic factors, suchas PS O vs. 1,
and the presence or absence of bulky lesions
between the treatment arms. The progression-
free survival rate at 1 year was 28% in the LSG15
arm compared with 16% in the biweekly CHOP
arm (two-sided P=0.200).

In VCAP-AMP-VECP vs. biweekly CHOP,
rate of grade 4 neutropenia, grade 4 thrombocy-
topenia, and .grade 3/4 infection were 98% vs.
83%, 74% vs. 17%, and 32% vs. 15%, respec-
tively. There were three toxic deaths in the former.
Three treatment-related deaths (TRDs), two from
sepsis and one from interstitial pneumonitis
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Fig. 8.4 Kaplan-Meier Estimate of Overall Survival for
all Randomly Assigned Patients in JCOG9801.
Cl=confidential interval; VCAP=vincristine, cyclophos-
phamide, doxorubicin, prednisone; AMP =doxorubicin,
ranimustine, prednisone; VECP=vindesine, etoposide,
carboplatin, prednisone; MST=median survival time;

related to neytropenia, were reported in
the VCAP-AMP-VECP arm. Two cases of
myelodysplastic syndrome were reported, one
each in both arms.

The longer survival at 3 years and higher CR
rate with LSG15 compared with biweekly CHOP
suggest that LSG15 is a more effective regimen
at the expense of higher toxicity, providing the
basis for future investigations in the treatment of
ATL [107]. The superiority of VCAP-AMP-
VECP to biweekly CHOP may be explained by
the more prolonged, dose dense schedule of ther-
apy in addition to four more drugs. In addition,
agents such as carboplatin and ranimustine not
affected by multidrug-resistance related genes,
which were frequently expressed in ATL cells at
onset, were incorporated [109]. Intrathecal pro-
phylaxis, which was incorporated in both arms of
the phase III study, should be considered for
patients with aggressive ATL even in the absence
of clinical symptoms because a previous analysis
revealed that more than half of relapses at new
sites after chemotherapy occurred in the CNS
[110]. However, the median survival time of
13 months still compares unfavorably to other
hematological malignancies, requiring further
effort to improve the outcome.

OS =overall survival; [Based on data from 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
JCOGI9801. J Clin Oncol 25:5,458-5,564, 2007.]

Interferon-Alpha and Zidovudine

A small phase II trial in Japan of IFN alpha against
relapsed/refractory ATL showed a response rate
(all PR) of 33% (8/24), including five out of nine
(56%) chronic type ATL [111]. In 1995, Gill and
associates reported that 11 of 19 patients with
acute- or lymphoma-type ATL showed major
responses (five CR and six PR) to a combination
of interferon-alpha (IFN) and zidovudine (AZT)
[112]. The efficacy of this combination was also
observed in a French study; major objective
responses were obtained in all five patients with
ATL (four with acute type and one with smolder-
ing type) [113]. Although these results are encour-
aging, the OS of previously untreated patients
with ATL was relatively short (4.8 months) com-
pared with the survival of those in the chemother-
apy trials conducted by the JCOG-LSG
(7-8 months) [114]. After that, numerous small
phase II studies using AZT and IFN have shown
responses in ATL patients [115-117]. High doses
of both agents are recommended: 6-9 million
units of IFN in combination with daily divided
AZT doses of 800-1,000 mg/day.

Recently, the results of a “meta-analysis” on
the use of IFN and AZT for ATL were reported
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[118]. A total of 100 patients received interferon-
alpha and AZT as initial treatments. The ORR
was 66%, with a 43% CR rate. In this worldwide
retrospective analysis, the median survival time
was 24 months and the 5-year survival rate was
50% for first-line IFN and AZT, vs. 7 months and
20% for 84 patients who received first-line che-
motherapy. The median survival time of patients
with acute-type ATL treated with first-line IFN/
AZT and chemotherapy was 12 and 9 months,
respectively. Patients with lymphoma-type ATL
did not benefit from this combination. In addi-
tion, first-line IFN/AZT therapy in chronic- and
smoldering-type ATL resulted in a 100% survival
rate at a median follow-up of 5 years. While the
results for IFN/AZT in indolent ATL appear to be
promising compared to those with watchful-wait-
ing policy until disease progression, recently
reported from Japan [101], the possibility of
selection bias cannot be ruled out. A prospective
multicenter phase ITI study evaluating the efficacy
of IFN/AZT as compared to watchful-waiting for
indolent ATL is to be initiated in Japan.

Recently, a phase II study of the combination
of arsenic trioxide, IFN, and AZT for chronic
ATL revealed an impressive response rate and
moderate toxicity [119]. Although the results
appeared promising, the addition of arsenic triox-
ide to IFN/AZT, which might be sufficient for the
treatment of chronic ATL as described above,
caused more toxicity and should be evaluated
with caution.

Allergenic Hematopoietic Stem-Cell
Transplantation (allo-HSCT)

Allo-HSCT is now recommended for the treat-
ment of young patients with aggressive ATL.
Despite higher treatment-related mortality in a
retrospective multicenter analysis of myeloabla-
tive allo-HSCT, the estimated 3-year OS of 33%
is promising, possibly reflecting a graft versus
ATL effect [120]. To evaluate the efficacy of allo-
HSCT more accurately, especially in view of a
comparison with intensive chemotherapy, a pro-
spective multicenter phase II study of LSG15
chemotherapy followed by allo-HSCT will be
initiated in Japan.

Feasibility studies of allo-HSCT with reduced
intensity conditioning for ATL also revealed
promising results, and a subsequent multicenter
trial of RIST is being conducted in Japan [121,
122]. The minimal residual disease after allo-
HSCT detected as HTLV-1 proviral load was
much less extensive than that after chemotherapy
or AZT/IFN therapy, suggesting the presence of a
graft-versus-ATL effect as well as graft-versus-
HTLV-1 activity [121]. It remains unclear which
type of allo-HSCT (myeloablative or reduced
intensity conditioning) is more suitable for the
treatment of ATL.. Furthermore, selection criteria
with respect to responses to previous treatments,
sources of stem cells, and HTLV-1 viral status of
the donor remain to be determined. However,
several other retrospective studies as well as
those mentioned above on allo-HSCT showed a
promising long-term survival rate of 20-40%
with an apparent plateau phase despite significant
treatment-related mortality.

Supportive Care

The prevention of opportunistic infections is
essential in the management of ATL patients,
nearly half of whom develop severe infections
during chemotherapy. Some patients with indo-
lent ATL develop infections during watchful
waiting.  Sulfamethoxazole/trimethoprim and
antifungal agents have been recommended as
prophylaxes for Pneumocystis jiroveci pneumo-
nia and fungal infections, respectively, in the
JCOG trials [105-107]. While cytomegalovirus
infections are not infrequent among ATL patients,
ganciclovir is not usually recommended as a pro-
phylaxis [55]. In addition, in patients not receiv-
ing chemotherapy, antifungal prophylaxis may
not be critical. An anti-strongyloides agent, such
as ivermectin or albendazole, should be consid-
ered to avoid systemic infections in patients with
a history of exposure to the parasite in the tropics.
Treatment with steroids and proton pump inhibi-
tors may precipitate a fulminant strongyloides
infestation and warrants testing before these
agents are used in endemic areas [55].
Hypercalcemia associated with aggressive
ATL can be corrected using chemotherapy in
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combination with hydration and bisphosphonate
even when the PS of the patient is poor.

Response Criteria in ATL

The complex nature of ATL, often with both leu-
kemic and lymphomatous components, makes
response assessment difficult. A modification of
the JCOG response criteria was suggested
reflecting those for CLL and NHL which had
been published later [55, 123, 124]. Recently,
revised response criteria were proposed for lym-
phoma, incorporating positron emission tomog-
raphy (PET), especially for the assessment of
CR. It is well known and described in the criteria
that several kinds of lymphoina including PTCLs
were variably [18F]fluorodeoxyglucose avid
[125]. Meanwhile, PET or PET/CT is recom-
mended for evaluations of response for ATL
when the tumorous lesions are FDG-avid at diag-
nosis [57]¢

New Agents for ATL
Topoisomerase Inhibitors

MST-16, a new orally administered bis(2,6-diox-
opiperazine) analogue and an inhibitor of topoi-
somerase I, showed some activity with little cross
resistance toward lymphoid malignancies in vitro
and in vivo. MST-16 at 1,200-2,800 mg/day was
given orally daily for 7 days, with courses repeated
at intervals of 2-3 weeks to 24 patients with ATL
in a phase I-II study [126]. Two CRs and eight
PRs were obtained in 23 (13 acute, 8 lymphoma,
and 2 chronic ATL) evaluable patients. Remissions
were obtained at 7-232 (median, 23) days and
lasted 43-374 (median, 68) days. The major toxic
effects were leukopenia (68%), anemia (52%),
thrombocytopenia (35%), and gastrointestinal dis-
orders (22%). Although this agent showed promis-
ing activity against ATL as a single agent, no
further study in combination with other agents has
been reported.

Irinotecan hydrochloride (CPT-11) is a semi-
synthetic camptothecin with inhibitory activity

against topoisomerase I. Preclinical studies of
CPT-11 have suggested a lack of cross-resistance
between topoisomerase I inhibitors and other
anticancer agents. Multicenter phase II studies of
CPT-11 have been conducted against relapsed or
refractory NHL [127]. In this study, 9 patients
achieved a CR, and 17 patients achieved a PR
(response rate 38%: 26 of 69), using a weekly
intravenous administration of 40 mg/m?*day for
three consecutive days. Within this group, 5 of 13
patients with ATL (38%) responded to CPT-11
(one CR and four PR) [127]. The major toxic
effects of CPT-11 were leukopenia, diarrhea, and
nausea and/or vomiting. Subsequently, to develop
a new chemo therapy regimen effective against
NHL and ATL, two kinds of phase VII studies of
CPT-11 in combination with CBDCA or ETP
were conducted for relapsed or refractory NHL.
In both studies, however, dose escalation was
halted because of hematologic toxicity (in com-
bination with CBDCA) and hepatotoxicity (in
combination with-ETP).

Purine Analogs

Several purine analogs have been evaluated for
ATL. Among them, pentostatin (deoxycoformy-
cin) has been most extensively evaluated as a
single agent and in combination as described
above [105, 108]. Other purine analogs clinically
studied for ATL are fludarabine and cladribine.
Fludarabine is among standard treatments for
B-chronic lymphocytic leukemia and other lym-
phoid malignancies. In a phase I study of
fludarabine in Japan, five ATL patients and ten
B-CLL patients with refractory or relapsed-
disease were enrolled [128]. Six grade 3 non-
hematological toxicities were only observed in
the ATL patients. PR was achieved only in one of
the five ATL patients and the duration was short.
Cladribine is among standard treatments for hairy
cell leukemia and other lymphoid malignancies.
A phase II study of cladribine for relapsed/refrac-
tory aggressive-ATL in 15 patients revealed only
one PR [129].

Forodesine, a purine nucleotide phosphory-
lase (PNP) inhibitor, is among purine nucleotide

_79_



126

K. Tsukasaki and K. Tobinai

analogs. PNP is an enzyme in the purine salvage
pathway that phosphorolysis 2'deoxyguanosine
(dGuo). PNP deficiency in humans results in a
severe combined immunodeficiency phenotype
and the selective depletion of T cells associated
with high plasma deoxyguanosine (dGuo) and
high intracellular deoxyguanosine triphosphate
levels in those cells with high deoxynucleoside
kinase activity such as T cells, leading to cell
death. Inhibitors of PNP, such as forodesine,
mimic SCID in vitro and in vivo, suggesting a
new targeting agent specific for T-cell malignan-
cies [130]. A dose escalating phase I study of
forodesine is being conducted for T-cell malig-
nancies including ATL.

Histone Deacetylase Inhibitors

Gene expression governed by epigenetic
changes is crucial to the pathogenesis of cancer.
Histone deacetylases (HDACs) are enzymes
involved in the remodeling of chromatin and
play a key role in the epigenetic regulation of
gene expression. Deacetylase inhibitors (DACi)
induce the hyperacetylation of non-histone pro-
teins as well as nucleosomal histones resulting
in the expression of repressed genes involved in
growth arrest, terminal differentiation, and/or
apoptosis among cancer cells. Several classes
of HDAC: have been found to have potent anti-
cancer effects in preclinical studies. HDAC!is
such as vorinostat (suberoylanilide hydroxamic
acid), romidepsin (depsipeptide), and panobin-
ostat (LBH589) have also shown promise in
preclinical and/or clinical studies against T-cell
malignancies including ATL [131]. Vorinostat
and romidepsin have been approved for cutane-
ous T-cell lymphoma (CTCL) by the Food and
Drug Administration in the USA. LBH589 has
a significant anti-ATL effect in vitro and in
mice [132]. However, a phase II study for CTCL
and indolent ATL was terminated because of
severe infections associated with the shrinkage
of skin tumors and formation of ulcers in
patients with ATL. Further study is required to
evaluate the efficacy of HDACIs for PTCL/
CTCL including ATL.

Monoclonal Antibodies and Toxin
Fusion Proteins

Monoclonal antibodies (MoAb) and toxin fusion
proteins targeting several molecules expressed on
the surface of ATL cells and other lymphoid
malignant cells, such as CD25, CD2, CD52 and
CCRA4, have shown promise in recent clinical tri-
als. Because most ATL cells express the alpha-
chain of IL-2R (CD25), Waldmann et al. treated
patients with ATL using monoclonal antibodies
to CD25 [133]. Six (32%) of 19 patients treated
with anti-Tac showed objective responses lasting
from 9 weeks to longer than 3 years. One impedi-
ment to this approach is the quantity of soluble
IL-2R shed by the tumor cells into the circula-
tion. Another strategy for targeting IL-2R is con-
jugation with an immunotoxin (Pseudomonas
exotoxin) or radioisotope (yttrium-90). Waldmann
et al. developed a stable conjugate of anti-Tac
with yttrium-90. Among the 16 patients with ATL
who received 5- to 15-mCi doses, 9 (56%)
showed objective responses. The response lasted
longer than that obtained with unconjugated anti-
Tac antibody [134, 135].

LMB-2, composed of the anti-CD25 murine
MoAb fused to the truncated form of Pseudomonas
toxin, was cytotoxic to CD25-expressing cells
including ATL cells in vitro and in mice. Phase I/II
trials of this agent showed some effect against hairy
cell leukemia, CTCL, and ATL [136]. Six of thirty-
five patients in the phase I study had significant
levels of neutralizing antibodies after the first cycle.
This drug deserves further clinical trials including
in combination with cytotoxic agents.

Denileukin  diftitox (DD; DAB(389)-
interleukin-2 [IL-2]), an interleukin-2-diphtheria
toxin fusion protein targeting IL-2 receptor-
expressing malignant T lymphocytes, shows
efficacy as a single agent against CTCL and
PTCL [137]. Also, the combination of this agent
with multi-agent chemotherapy, CHOP, was
promising for PTCL [138]. ATL cells frequently
and highly express CD25 as described above and
several ATL cases successfully treated with this
agent have been reported [139].

CD52 antigen is present on normal and patho-
logic B and T cells. In PTCL, however, CD52
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expression varies among patients, with an overall
expression rate lower than 50% in one study but
not in another [140, 141]. ATL cells frequently
express CD52 as compared to other PTCLs. The
humanized anti-CD52 monoclonal antibody
alemtuzumab is active against CLL and PTCL as
a single agent. The combination of alemtuzumab
with a standard-dose cyclophosphamide/doxoru-
bicin/vincristine/prednisone (CHOP) regimen as
a first-line treatment for 24 patients with PTCL
showed promising results with CR in 17 (71%)
patients, 1 had a partial remission, with an overall
median duration of response of 11 months and
was associated with mostly manageable infec-
tions but including CMV reactivation [142].
Major infections were Jacob—Creutzfeldt virus
reactivation, pulmonary invasive aspergillosis,
and Staphylococcus sepsis.

ATL cells express CD52, the target of alemtu-
zumab, which was active in a preclinical model
of ATL and toxic, to p53-deficient cells, and sev-
eral ATL cases successfully treated with this
agent have been reported [143-145].

Siplizumab is a humanized MoAb targeting
CD2 and showed efficacy in a murine ATL model.
P1 dose-escalating study of this agent in 22
patients with several kinds of T/NK-cell malig-
nancy revealed six responses (two CR in LGL
leukemia, three PR in ATL and one PR in CTCL).
However, four patients developed EB V-associated
LPD [146]. The broad specificity of this agent
may eliminate both CD4- and CDS§-positive T
cells as well as NK cells without affecting B cells
and predispose individuals to the development of
EBYV lymphoproliferative syndrome.

CCR4 is expressed on normal T helper type 27
and regulatory T (Treg) cells and on certain types
of T-cell neoplasms [63, 94]. KW-0761, a next
generation humanized anti-CCR4 mAb, with a
defucosylated Fc region, exerts strong antibody-
dependent cellular cytotoxicity due to increased
binding to the Fcy receptor on effecter cells [147].
A phase I study of dose escalation with four
weekly intravenous infusions of KW-0761 in 16
patients with relapsed CCR4-positive T-cell
malignancy (13 ATL and 3 PTCL) revealed that
one patient, at the maximum dose (1.0 mg/kg),

developed grade (G) three dose-limiting toxic
effects, namely skin rashes and febrile neutrope-
nia, and G4 neutropenia [148]. Other treatment-
related G3-4 toxic effects were lymphopenia
(n=10), neutropenia (n=3), leukopenia (n=2),
herpes zoster (n=1), and acute infusion reaction/
cytokine release syndrome (rn=1). Neither the
frequency nor severity of these effects increased
with dose escalation or the plasma concentration
of the agent. The maximum tolerated dose was
not reached. No patients had detectable levels of
anti-KW-0761 antibody. Five patients (31%; 95%
CI, 11-59%) achieved objective responses: two
complete (0.1; 1.0 mg/kg) and three partial (0.01;
2 at 1.0 mg/kg) responses. Three out of thirteen
patients with ATL (31%) achieved a response
(two CR and one PR). Responses in each lesion
were diverse, that is, good in PB (six CR and one
PR/seven evaluable cases), intermediate in skin
(three CR and one PR/eight evaluable cases), and
poor in LN (1 CR and 2 PR/11 evaluable cases).
KW-0761 was well tolerated at all the doses
tested, demonstrating potential efficacy against
relapsed CCR4-positive ATL or PTCL. Recently,
results of subsequent phase II studies at the
1.0 mg/kg in relapsed ATL, showing 50% of
response rate with acceptable toxicity profiles,
were reported [149]. Also, a phase II trial of sin-
gle agent KW-0761 at the 1.0 mg/kg in relapsed
PTCL/CTCL and a phase II trial of VCAP-AMP-
VECP combined with KW-0761 for untreated
aggressive ATL are ongoing.

Other Novel Agents

Pralatrexate (Folotyn) is a new agent with potent
preclinical and clinical activity in T-cell malig-
nancies including ATL [150-152]. The agentis a
novel anti-folate with improved membrane trans-
port and polyglutamylation in tumor cells and
high affinity for the reduced folate carrier highly
expressed in malignant cells. Other potential
drugs for ATL under investigation include a
proteasome inhibitor, bortezomib (Velcade),
and an immunomodulatory agent, lenalidomide
(Revlimid) [153-155].
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Table 8.3 Strategy for the treatment of Adult T-Cell Leukemia-Lymphoma

Smoldering- or favorable chronic-type ATL

s Consider inclusion in

° Symptomatic patients (skin leswns, opportumstic mfecnons, etc ) - Consider AZT/IFN or ‘Watch and Walt

° Asymptomatic patients: Consider Watch and Wait

Unfavorable chronic- or acute-type ATL

e If outsxde clinical ma}s, check prognostic factors (including chmcal and molecular factors if possxb

~ Good prognostic factors: consider chemotherapy (VCAP- -AMP-VECP evaluated by a phase T trial agamst
biweekly-CHOP) or AZT/IFN (evaluated by a meta-analysis on retrospective studies)

— Poor prognostic factors: consider chemotherapy followed by conventional or reduced mtensxty allo-HSCT

(evaluated by retrospective and prospective Japanese analyses, respectively).
— Poor response to initial therapy: Consider convennonal or reduced intensity allo-HSCT

Lymphoma—type ATL

s If outside chmcal trials, con31der chemothefépy (VCAP- AMP*VECP)

s Check prognostic factors (mciudmg clinical and molecular factors if possﬂ)le) and response to chemotherapy

—~  Good prognostic factors and good response to  initial therapy: Consider chemotherapy followed by

observation

~ — Poor prognostic factors or poor response to initial therapy: Consider chemotherapy fo}lowed by ‘conventional

or reduced intensity allo-HSCT

[Based on data from 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

27:453-459, 2009.]

Prevention of ATL

Two steps should be considered for the prevention
of HTLV-1-associated ATL. The first is the preven-
tion of HTLV-1 infections. This has been achieved
in some endemic areas in Japan by screening for
HTLV-1 among blood donors and asking mothers
who are carriers to refrain from breast feeding. The
second step is the prevention of ATL among
HTLV-1 carriers. This has not been achieved partly
because only about 5% of HTLV-1 carriers develop
the disease in their life time, although several risk
factors have been identified by a cohort study of
HTLV-1 carriers (Joint Study of Predisposing
Factors for ATL Development) [83]. Also, no agent
has been found to be effective in preventing the
development of ATL among HTLV-1 carriers.

Ongoing Clinical Trials

Clinical trials have been paramount to the
recent advances in ATL treatment, including
assessments of chemotherapy, AZT/IFN, and
allo-HSCT. Recently, a strategy for ATL treat-
ment, stratified by subclassification, prognostic

factors, and the response to initial treatment as
well as response criteria was proposed (Table 8.3)
[57]. The recommended treatment algorithm for
ATL is shown in Fig. 8.2. However, as described
in this chapter, ATL still has a worse prognosis
than the other T-cell malignancies [156]. There is
no plateau with an initial steep slope and subse-
quent gentle slope without a plateau in the sur-
vival curve for aggressive or indolent ATL. treated
by watchful waiting and with chemotherapy,
respectively, although the prognosis is much bet-
ter in the latter [14, 61]. A prognostic model for
each subgroup should be elucidated to properly
identify the candidate for allo-HSCT which can
achieve a cure of ATL despite considerable treat-
ment-related mortality. Although several small
phase II trials suggested IFN/AZT therapy to be
promising, no confirmative phase Il study has
been conducted. Furthermore, as described in the
other chapters in detail, more than ten promising
new agents for PTCL/CTCL including ATL are
now in clinical trials or preparation. Future clini-
cal trials on ATL as described above should be
incorporated to ensure that the strategy as shown
in Table 8.3 is continually updated to establish
evidence-based practical guidelines.
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e. _tuaﬁa%fi’&‘*‘{#bf:i%‘% ?ﬁﬁ&‘?ﬁﬁ%ﬁﬁ%

Thb. HERLTANVA BRI P Ara) g

X5, BRI LONELERDEETHS.

2013 FhR

HEEEHBPORs Y N

c REIC L B REFHOBRRLTHT 5.
KRB OBESERRLE Ca MAEIC X HEIR,
A B RESE DFERZ S 5.

*HTLV -1 KB L ToOEMPH L, BEFihn
MEETHLIE, HTLV-1Fx U T7IIBIT 3
ATLL BIEFHHEHETLL TR WA ZOEE
TOHBEEIRB LB BRI L EHHAT .

RIFIUVINE
Hodgkin lymphoma (Hodgkin’s disease)
REREZ RoMHEE - MEAREBR GUD

mﬁa;
FIF Y v E (HL) T,
BENFERREWRME 2D, TR HL (X612

U oSHEI R R

HifgE{b, BAME, U EKREE, VU EKELD
ARBNIHEIND) LAEFMY v BREAME HL
CRIMENER, BEIENTHS.

(B

HHEY HL TR BRI USED ) 233k
rERELTKEESMR (V- F- X7V
FHIRE, RYF M) PEBERICRDONhE. 2
Nn5id%  O%4 CD 30 Bk, CD 15 B, Pax5
BT, —8EICD20BBRTHLE. =S RFAL 7~

W= 4 VA (EBV) BHOSEIZIEmEY: EBV
Ptk B Rifg Y /iR B a &L o &R AT E
& tc%»

ﬁ‘k_)ﬁiﬁ FRBOEY CT (8L, HER
fﬁwﬁ%éi;%f\ 3EEE L), PET/CT, B84
BICE D ERBIZICRL, HEFTRET 5.
LW, FEUEOoBENREY I, IH) ©
H5. FA4YHLERZ V—7 (GHSG) TIIBRRF
BT HL CEXWE, WMEE, mitiiE, wmEY >
SEIEEE 3 U EOWTFR PP H B BEICTFREAR
HWFHhLERLTNS
—7%, T HL (I, IV ) TIXEH 45 2L
t, B, IVH, ~E70vE r10.5g/dL ki,
MiE7 N7 3 4g/dL &Kifl, V) ¥ 3Bk 600/uL
/o HIMERD 8% A&, HinEkE 15000/l UL
EPHABRKRTFEL, FOBICIVERTFHRAT
(IPS) 2 HEINTV S,
@ R
ABVD ¥ & BT sk (IFRT) ObkR#E
EVEENEETH LS. FRABRRTFOZVREH

LH PO AEABFILERE = 27V 2013 HlHE G EEEFHROHBERT LHSEK)
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& 5

WA T MR « ) 73 (adult T-cell leukemia-lymphoma : ATL) &, Ju - db#lsbn
#EETAHAMBEHARICESET S THRELE L LT, 1977487, BALICE > TIRBINER
WMETHrY, 190 ERDIFIUDIZEEEY 1V A & LT human T-lymphotropic virus type-I
(HTLV-1) 295 R 8N/ 2°%, WHO 74 (2008) I2BWT ATL IE, BEOBRMEE-72)
IERE DA A, HTLV-1IC X o TR &R S 2 KM T Ml L g% 3 h Tnwb9,

Flower cell EFHIN A2 8E ) Y BRoOWML % 24 U HIIRBE, V) S/l s,
ATL Sl oBEIC L 2 S aakE, & LDH M, & Ca e, HAIREESE R ZABI4 %, H
RPN CEpR7T 7Y A B LR E RS & BB CREL Twd, HTLV-1 $ v Y 7
BBAHBRICEEEHERRERZEICIOFTABEREL, S0 7256 ATLORERIEERN
1000 A2 06~07 AL 81 57¥, HTLV-1 o8 L RG2S IE% ) & 7 BRICE AL L Cliar
T hHe BRI L LT, MR, BIAHS TV A, ATL BIEICO RS S L IR
BREATHL. W2PDEHERE T HTLY-1 BFREFPHHEITDhTBY, 6 7 HLE
DEMZAICE 2B FERERIZ 5% THE0IC8 LT ATHRBIZL A FRERIT 24% L 05
ERTW3B Y,

ATL RIEE 20 AL CRBDTHT, 2o0BMINL, 60 e % ¥ — 2 I L THRERE 4 IR
T5:, TAGHTLV-1 F v U745, HHETATL 2 8ETHERIIHOS%TH AL, HTLV-1 Fx Y
TIBTA ATLEORBRAT L LT, SERBHC, SR SEE AfiboEs 4
VAR, ATLORERED Y, BoRBOHRBEPIIEUD TH HTLV-1 ftibiRE 2 ST B L
A O BB ST VA, e, HTLV-1 $ % U7 & ATL BEOERILISEA TH A1,

1991 4£ 12 Japan Clinical Oncology Group (JCOG) W ¥ 287 v —7 (LSG) 12Xk 2 813 #l®
ATLEZOZEEBEELZ L LI, SERBNCL2TREETELT £ £25RE
{performance status : PS), #E%, & CaldE, & LDH MUEAFE 8L 99, 2L TP
HFRuT L R E OIS 6 TR, Ty R, TR (<508 o4 BEREH
FEARBEINATWAETY (B1), CROOEAIXEMEM 7%, U o /5RI24%, 18R 19%, <
THEYVM6% Tholz, B, )o@l PEARKEY (LDH, 7073y, BUNOWTR
1O EAREM 2R OEEM ATL RRELBRAR 25T LR EALTHY, FhPR
OEFH g MST) B67H, WHH, BAHTHLI O —ELTT Ly 7
ATL EiEN D, — AT RN RBIUTFEARARRTE2A L T2 WBEN ATL 2 BRI
LEARMY, FRFROAFEAFHEEIH3%EHTOBTHLY 2, {1 Y FL U b
ATL EWREND,

JCOG-LSG 77 Ly ¥y 7 ATL WL &L, 8B L CRIKREBELIToCELI Ehs, (b
HAZ BT 5B OFH T, JCOG mEfsh M HERENL CHER RN TE L WY, BETIRIER
VHR Y FEEBREY L MERMBEICHT AL O 2L LICRELABIER ATL 2T 5
JCOG HHR R EBE 2 PR Twd (E2).
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ATL

R ATLRFEREOBERE 17 ZUHE)

G ORE TRESNSREDADHBIGEW & 'RY,

N IEBE LR

M FHABEFEETHEEE  BUN>TERRESEE R, LDH>MREEE LR, mErILI=y
<JEERREHEETRO 1 DTHEETES

*2 PA 35D WNE ELISA JEY Western biot SZOWWTFNHTEBMTHD T &.
immunofluorescence &1 Western blot JEICK D, BIERIGHHEEINTUVAS ZEPEELL, J
TETTREIRFEER Tl&, Southern blotSEICE& D, HTLY-1 provirus (D ATL D #EF+HAH EHEER S
2o

BIERUIERERBRED I BBESTY v/ GHSEROEEON

4 TERESRINITEES HYIL ATL 408

5 ATL ICASE0Y flower cell DREEHSNTH LU,

*SHIE Ca BIELITORTRD D,
MB7ILVTEEz4.0(/dLDEE  BIEHILY D LB mg/dL) =$7)L ™ LB (mg/dl)
M5B 7L TS AE<4.0(g/dL) DIES - BIEAILY™ AE(mgfdL) =872 AfB(mg/dL) —0.8
[PIVITE 2 (gldl) —4]

PRI ORBE U ) GRD S%ERB T IS0 REBIINDICIE. BESHVERMICESESN
CESRENEREIND I ENRETHD.

*SRMMRORE D ) URD 5%FEF RN EEESERSBHIND I BERNCEDRR
EDBRBINDCEDDETE D,
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