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Figure |14-4 + Histol nfa swollen lymph nodc Frum 1 pmcm. with lymphoma -type ATLL,
shawing diffuse non-H ph of the c type. Ly cells of various
sizes—small cells, madmm-ﬂz: cells, large cells, and giant ellete present. Nuclear polymor-
phism is present in most lymphoma cells,

H!'-lf! 114-5 * Skin involvement of ATLL. A, Photograph of skin lesions in a parient with acute-type ATLL. B, Histology of skin infiltration of
ATLL cells in the same patient; infiltrating leukemic ¢ells are present in the epidermis.
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Probe ; pHT-1(M) 3.9,
covering the env-pX region

Figure 114-6 * Southern blor analysis of HTLV-I proviral DNA in
peripheral blood mononuclear cells from an ATLL patient. The genomic
probe, pHT-1 (M) 3.9, covering the env-pX region, was used. ATL-1K, 2
dwﬁﬂlincﬁumﬁ'lll,wumdu: itve control. The restriction
enzymes Pst T (P) and EcoRl (E) were used. In the cellular DNA from this
patent, two bands are present in the EcoRl digest, indicaring the monoclo-
nal integration of HTLV-I proviral DNA.

specific marker that is important for the function of Treg, on most
ATLL cells. These results suggest the origin of ATLL cells 10 be
derived from Treg.""

One of the remarkable features of ATLL cells (and of most
HTLV-I-infected cells) is the expression of IL-2R. Both the a- and
PB-chains of IL-2R are expressed on the surface of ATLL cells. It is
postulated thar IL-2 and [L-2R are implicated in the pathogenesis of
ATLL. IL-2R is expected to be an excellent targer for monoclonal
antibody therapy.™

CLINICAL COURSE AND TREATMENT

ATLL most often pursues the pmm;gpic acute course; however,
approximately one fourth of patients show a more indolent course
(chronic and smoldering types), with disease limited predominantly
to the peripheral blood and/or skin. These patients might experience
multiple infections but can remain free of disease progression for
many years.” These indolent diseases frequently progress to full-
blown acute or lymphomatous ATLL, an event that is somerimes
called the crisis. Some studies have reported that various kinds of
infectious episodes might predispose to the transformation from an
indolent to an aggressive disease course. At present, however, it is
impossible to identify patients at the highest risk of transformation
(Fig. 114-7).

I%dcm patients with ATLL are not curable with current treatment
modalities, even ar the early stage of disease. In addition, no trear-
ment has been shown to prevent progression o a more aggressive
disease. Parients with chronic- or smoldering-type ATLL should be
warched carefully for the development of infectious complications
and for signs of progression to acute or lymphomatous ATLL.

—

the results of

Without treatment, most previously untreated
aggressive forms (acute or lymphoma type) of ATLL die:
or months of d.la_ﬁ»ia is. The treatment of patients
lymphomarous A’ has not been very successful,
shows the overall survival (OS) of 818 patients
of disease subtype, and Figure 114-9 gmu thei
according to the four clinical sub 2! Some 85%
received chemotherapy with one Z?Swrie:y of
Most of the patients with smoldering-type ATLL live
chemotherapy for a long period. Approximately two j
chronic-type patients died within about 2.5 years of |
Patients with lymphoma-type ATLL had poor p?n“ !
MST of 10.2 months. The most aggressive type of ALLL Wi
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Figure 114-8 » Survival curves of 818 patients with ATLE
P heses indicares ber of pati (meShi.mapmM
of the L ma Study Group, 1984-1987: Diagnostic

fication of clinical subtypes of adult T-cell leukemia-ty
Haematol 1991;79:428.)



©  Smoldering type (45)
* Chronic typa (152)

*  Lymphoma type (156)
B Acute typs (465)

2

114-9 « Survival curves of 818 parients with ATLL according to
r clinical subtypes defined by the diagnostic criteria. Numbers in paren-
s indicate number of patients. (From Shimoyama M and members of
Lymphoma Study Group, 1984-1987: Diagnostic criteria and classifica-
of 4 ical subtypes of adult T-cell leukemia-lymphoma. Br | Haematol
1:79:428.)
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i’p.l:c type, with an MST of 6.2 months, The projected 4-year sur-
jival rates of patients with the lymghoma and acute types were only

8%, The clinical subtype clearly determines the prognosis of each
patient, ing that it can be used as a prognostic indicator for
[patients wiE ATLL.”

| The Lymphoma Study Group (LSG) 'ms'if‘” has analyzed prog-
mostic factors for each subtype of ATLL®* In all patients with
ATLL, advanced age (40 years or greater), poor performance status,
high serum LDH, hypercalcemia, and four or more involved lesions
were unfavorable factors. For patients with chronic-type ATLL, the
imajor prognostic factors were the serum LDH, albumin, and blood
urea nitrogen. Patients with chronic-type ATLL and normal values

i the three factors (30% of patients with chronic type disease)
showed a prognosis as good as thar of patients with smoldering-type
ATLL. Thus, patients with the favorable chronic type with normal
IDH, albumin, and blood urea nitrogen values need not be treated
fmmediately and can be placed on follow-up without treatment,
: atients with the unfavorable chronic type who have an
oo value in at least one of the three factors are candidates for
frotoxic chemotherapy™ (Box 114-1).

|
Clinical Trials by the Japan Clinical Oncology Group
t:ﬂcomccutiv: chemotherapy trials focusing on ATLL have been

nducted by the Lymphoma Study Group (LS e Japan
{Clinical Oncology Group (JCOG) since 19787 The first trial,
falled LSG1 protocol (1978 to 1980), ugilized VEPA therapy, which

{nsisted of vincristine (VCR), cyclophosphamide (CPA), predniso-
fine (PSL), and doxorubicin (DOX). In this study, patients with
NHL (including ATLL) at an advanced stage were cnrolled. The
wmplete remission (CR) rate was lowest (18%) for ATLL, interme-
flate (36%) for peripheral non-ATLL T-lymphoma (PNTL), and
| t (64%) for B-cell lymphoma.”” Berween 1981 and 1983, the
, -LSG conducted a phase III trial using LSG1-VEPA versus
ISG2-VEPA-M (VEPA + methotrexate) against advanced NHL,
iquding ATLL.*% Patients’ sera were examined for anti-HTLV-I
imtibody to distinguish ATLL from PNTL.'® The CR rate for
tients who were given LSG2-VEPA-M for ATLL (379%) was higher

that for patients who were given LSG1-VEPA (17%; P= 0.09).
I the L SG1/LSG2 trial, however, the CR rate was significancly lower
0t ATLL than for B-cell lymphoma and PNTL (P < 0.001). The
MST of the 54 patients with ATLL treated with LSG1/LSG2 was 6
Monchs, and the estimated 4-year survival rate was only 8%.%%

Adult T-Cell Leukemia-Lymphoma + CHAFTER |14

These results suggest that CHOP-like chemotherapy of the first gen-
eration was not very effective against ATLL.

Berween 1987 and 1991, the JCOG-LSG conducred a combina-
tion phase Il study (JCOGB8701) of a second-generation combinarion
chemotherapy against advanced aggressive NHL (including ATLL).
This combination chemotherapy, called LSG4, consisted of three
different regimens:

1. VEPA-B-VCR, CPA, PSL, DOX, and bleomycin (BLM)

2, M-FEPA-methotrexate (MTX), vindesine (VDS), CPA, PSL, and
DOX

3. VEPI;;B—VCR, etoposide (ETP), procarbazine (PCZ), PSL, and
BLM

The CR rate (72%) for the LSG4 protocol among patients with
aggressive NHL was significandy higher than that for the LSG1/
LSG2 trial (57%; P < 0.05). The CR rate for ATLL was improved
from 28% (LSG1/LSG2) to 43% (LSG4). On the other hand, the
CR rate for LSG4 was significantly lower for ATLL than for B lym-
phoma and PNTL (P < 0.01). The patients with ATLL still showed
a poor prognosis, with an MST of 8 months and a 4-year survival
rate of 12%; however, the continued CR rate was increased ro 12%
(5 of 43) compared with 4% (2 of 54) in the LSG1/LSG2 wrial. A
multivariare analysis of the 267 patients with advanced aggressive
NHL who were treated with the LSG4 demonstrated that the clinical
diagnosis of ATLL was the most significant unfavorable prognostic
factor (relative risk: 3.185; P = 0.0001) for aggressive NHL parients
in Japan.®

The disappointing results with conventional chemotherapies have
led to the search for new active agents. 2’-Deoxycoformycin (DCF;

MANAGEMENT STRATEGY
FOR PATIENTS WITH ADULT

Box 114-].

T-CELL LEUKEMIA-LYMPHOMA

When oncologists diagnose patients who are suspected of lymphoid
malignancy, it is important to consider the possibility of ATLL. A routine
check for serum HTLV-| antibody is recommended at initial diagnosis.
The following three points are essential for the diagnosis of ATLL:
1. Cytologically or histologically proven lymphoid malignancy
2, Mature T-cell phenotype, mostly CD4-positive, determined by flow

cytometry or immunchistochemistry
3. Positive for antl-HTLV4 antibody

When a patient is diagnosed with ATLL, it is important to determine
the clinical subtype for the sake of optimizing treatment strategy. For
patients with smoldering- or chronic-type ATLL, close observation Is
recommended. Careful monitoring for opportunistic infecti
including bacterial, fungal, or Pneumnocystis carinii infection—I|s also
needed. For patients with acute- or lymphoma-type ATLL, the serum
calcium level should be checked immediately. For those with
complications of hypercalcemia, prompt management includes fluid
therapy, bisphosphonate, and chemaotherapy. Patients with acute- or
lymphoma-type ATLL that requires therapy should be enrolled in
clinical trials if these are available, When there is no active clinical trial
or if a patient is ineligible for the trial, chematherapy for aggressive
NHL should be considered. For such patients, we usually give the LSG15
regimen, a multiagent dose-intensified regimen,™ or CHOP therapy
with prophylactic intrathecal administration of MTX. Because most
patients with ATLL are not curable with current chemotherapy
regimens, it is reasonable to consider the applicability of allogeneic
stem cell transplantation for patients who have responded to
chemotherapy. For relapsed or refractory patients, consider allogeneic
stem cell transplantation or enroliment In a clinical trial of a new
chemotherapeutic agent.
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tostatin), an irreversible inhibitor of adenosine deaminase, has
g:n shown tw be effective in a number of lymphoid malignancies.
On the basis of the promising results of some e-institute studies
of DCF, multicenter phase I and I:»ha.w: I1 studies of DCF were con-
ducted against ATLL in Japan" " The phase Il study of DCF
revealed a response rate of 32% (10 of 31) in relapsed or rcfnctorzv
ATLL, using the weekly intravenous administration of 5 mg/m
Two paucnu aducvnd CR, and eight patients achieved pa.rm.l
fesponse (PR)." These encouraging results prompred the ]
investigators to conduct a DCF-containing combination 1 wrial
(JCOG9109; LSG11) as initial chemotherapy for ATLL.” Sixty-two
pmuﬁyunmmd ts with ATLL (34 patients with acure, 21
7 with chronic subtypes) were enrolled. VCR
{1 m mmvmnu.:!y on days 1 and 8), DOX (40 m.g)‘m intrave-
on day 1), E'T'P(Iﬂﬂmgim intravenously on days
5) PSL (40 mg/m’ orally on days 1 and 2), and DCF (Smg!m
intravenously on days 8, 15, and 22) were administered every 28 days
for 10 cycles unless disease progression or toxic complications
occurred. Among the 61 patients who were evaluable for roxicity, 4
ients (79) died of infections (2 of sepsis and 2 of cytomega-
irus pneumonia). No other fatal nonhemarologic rtoxicities
occurred. In the 60 eligible patients, 17 (28%; 95% CI: 19% o 41%)
achieved CR, while 14 achieved PR (response rate: 52%; 95% CI:
39% to 6496). After a median observation time of 27 months, the
MST was 7.4 months, and the estimated 2-year survival rate was
17%, findings that were identical to those for the 43 patients with
ATL who were treated with the previous LSG4 (JCOG8701).*"
Two conclusions were reached on the basis of the JCOG9109 study.
First, patients with ATLL who were treated with a DCF-containing
five-drug regimen (the LSG11) showed survival comparable with that
of patients who were treated with a nine-drug regimen (the LSG4).
Second, the prognosis of the patients with ATLL remained poor even
, they were treated with a DCF-containing combination che-
mo

erapy.
In 1994, JCOG-LSG initiated a new multiagent combination
phase Il study (JCOG9303: LSG15): a nine-drug regimen consisting
of VCR, CPA, DOX, PSL, nimustine (MCNU), VDS, ETP, and
carboplatin (CBDCA) with the intrathecal administration of MTX
and PSL, for untreated patients with ATLL” In this study, the
elevation of relative dose intensity was attempted with the prophy-
lactic use of granulocyte colony-stimulating factor. In addition, non-
cross-resistant agents such as MCNU and CBDCA were incorporated
into the regimens. Ninety-six pmr:ously untreated patients with
ive ATLL were enrolled: 58 with acute type, 28 with lym-
pEn ma type, and 10 with unfavorable chronic type. Of the 93 eli-
gible patients, 81% responded (75 of 93), 33 patients (35%)
achieving CR and 42 (45%) achieving PR. Patients with lymphoma-
type ATLL showed a better CR rate (67%, 18 of 27) than patients
with acute-type ATLL (20%, 11 of 56) and patients with unfavorable
chronic-type ATLL (40%, 4 of 10). The OS rate of 93 eligible
patients at 2 years was 31% (Fig. 114-10). The MST was 13 months,
and the median follow-up duration of the 20 surviving patients was
4.2 years, A trend toward better survival for patients with lymphoma-
type ATLL (MST, 20 months) compared with patients with acute-
type ATLL (MST: 11 months) was recognized (hazard ratio: 1.65).
Grade 4 hemarologic toxicites of neutropenia and thrombocytopenia
were observed in 65% and 53% of the patients, respecively, but
grade 4 nonhemarologic toxicity was observed in only one patient. It
was concluded that the LSG15 was feasible with mild nonhemato-
logic toxicity and thar it improved the clinical outcome of patients
with ATLL.

To confirm whether the LSGI5 is a new standard for the treat-
ment of aggressive ATLL, JCOG-LSG conducted a phase I1I study
comparing the LSG15 and bmcd:]y CHOP (CPA, DOX, VCR, and
PSL). Previously untreated patients with aggressive ATLL were ran-
domized to receive either six courses of the LSG15 every 4 weeks or
eight courses of biweekly CHOP. Both regimens were supported with
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Tomonaga M, Fukuda H, et al: A new G-CSF-
motl'mpy LSG15, for adult T-cell "
e JOnnnlup' Group (JCOG) Study 9303. Br |

granulocyte colony-stimulating factor and intrathecal pr
One hundred and eighreen patients were randomized. Se
percent of the patients responded, with 23 pati ch
(40%) and 18 achlewng PR (329) in the LSGI5
66%, with 15 padients achieving CR (25%) and 25
(41%) in biweekly CHOP. The median progre:
(PFS) time and PFS ar 1-year in the former were 7.
28%, respectively, whereas 5.4 months and 16% in the |
0.10). The MST and OS ar 3 years in the former were
and 24%, respectively, whereas 10.9 months and 1.
(P = 0.085). After adjustment of patients’ characteri
regression, the P value for OS became 0.029 because of

ostic factors such as bulky lesion. In the LSG15 vers
CHOP, percentage of grade 4 neurropema. percentage
throm! ia, and tage of grade 3 to 4 i
OB% versus 83%, 74% versus 1706, and 3% versus 159
tively. Three toxic deaths were reported in the former.
demonstrate that the LSG15 yields longer OS time than
CHOP bur with toxicity profiles thar are acceptable
suggmd’mdul.s 15 should be the new standard
aggressive ATLL.™

Development of New Agents for Therapy of Adult
T-Cell Leukemia-Lymphoma

In addition to DCF, several types of new agents against Aﬂ%m
been investigared.

Irinotecan Hydrochloride

Irinotecan hydrochloride (CPT-11) is a semisynthetic campt@
with inhibitory activity against topoisomerase L. Preclinical
CPT-11 have suggested a lack of cross- resistance between ¢
crase | inhibitors and other anticancer agents. Multiwn
studies of CPT-11 have been conducted against rel
NHL in Japan.'®™'® In this study, 9 patients achieved
patients achieved PR (response rate 38%: 26 of 69), usin
intravenous administration of 40 mg/m?/day for 3 cons
Within this group, 5 of 13 patients with ATLL (389%) resp
CPT-11 (1 patient achieving CR and 4 adum:mo
major toxicities of CPT-11 were leukopenia,

and/or vomiting. Subsequently, to develop a new effecti¥




regimen against NHL and ATLL, two kinds of phase I/II
gudies of CPT-11 in combination with CBDCA or ETP were con-
Jucted for relapsed or refractory NHL. 105:3% 1y both studies, however,

escalation was halted because of hematologic toxicity (in com-
pination with CBDCA) and hepatotoxicity (in combination with
ETP).
jn:gt&ron-ll
Dn the basis of preliminary documentation of the efficacy of inter-
feron-¢ against ATLL, two kinds of phase II trials of high-dose
prerferon-0. have been conducted; however, the results have not been
impressive. In 1995, Gill and associates'” reported thar 11 of 19
ptients with acute- or lymphoma-type ATLL achieved major
nsponses (5 CR and 6 PR) by the combination of interferon-
@and zidovudine. The efficacy of this combination was also observed
in a French study; major objective responses were obtained in all five
putients with ATLL (four with acute type and one with smoldering
)." Although the results of this combination are encouragi
the OS of previously untreated parients with ATLL was rclativ:ﬁ'
short (4.8 months) com with the survival of those in the che-
‘motherapy trials conducted by the JCOG-LSG (7 to 8 months).
Furthermore, the CR rate that was associated with the use of inter-
feron-0 and zidovudine among previously untreated partients (25%:
3 of 12) was not superior to the CR rates among those who were
meated with the JCOG-LSG chemotherapy protocols (28% rto
429%).'” In 2001, White and colleagues''® reported the results of this
wmbination used for 18 patients with ATLL; only three patients
{17%) showed objective responses (one CR and two PRs). Seventeen
ients died with an MST after initiation of therapy of 6 months.
o evaluate the role of this combinarion in ATLL, further studies are

Cladribine

Cladribine (2-chlorodeoxyadenosine) is a chlorinared purine analog
that resists tion by adenosine deaminase. C]ad.riii.nc has been
found to be effective against various B-cell malignancics such as hai

wll leukemia, B-cell chronic lymphoid leukemia, and indolent B-ce
NHL. It is known that deoxycytidine kinase is rich in T cells, and
an in vitro study showed the sensitivity of T-lymphoblastoid cell lines
w cladribine. In additon, cladribine was reported 1o be effective
gainst CTCL. With the aim of establishing an effective trearment
#gainst ATLL, clinical trials of cladribine were conducted in Japan.
In the Japanese phase I study of cladribine, one relapsed patient with
ATLL achicved PR.'""' On the basis of this encouraging result, a
multicenter phase II study of cladribine against ATLL was conducted
in Japan.'" Cladribine was administered as 0.09 mg/kg/day by 7-day
ontinuous intravenous infusion every 28 days up to six courses.
When the planned interim analysis revealed that only 1 of the 15
dligible patients showed PR (response rate: 7%; 90% CI: 0% to
3393: however, patient entry into the phase II study was termi-
nar

Monoclonal Antibodies

Because most ATLL cells express the a-chain of IL-2R (CD25),
Waldmann and colleagues have treated parients with ATLL
with monoclonal antibodies to CD25.® Anti-Tac (anti-CD25) is a
Murine monoclonal IgG2a antibody that does not fix human comple-
Ment, nor does it mediate antibody-dependent cell-mediated
frwotoxicity. Anti-Tac has been shown to prevent the growth of
tertain cell lines in vitro, however, even in the absence of comple-
ment, by blocking IL-2 from gaining access to its recepror. Six of 19
Patients (32%) who were treated with anti-Tac showed PR (4
Batients) or CR (2 parients) lasting from 9 weeks ro more than 3
Fears.''® One of the significant i:rcdimmm to this approach is that
R quantity of soluble IL-2R is shed by the tumor cells into the circu-

ion. The soluble IL-2R can bind to anti-Tac and inhibit binding
16 the rumor cell.

Adult T-Cell Leukemia-Lymphoma * CHAPTER |14

Other strategies using IL-2R as a target for the treatment of ATLL
are conjugation with an immunotoxin (Pseudomonas exotoxin) or
radioisotope (yttrium-90).""*'** Anti-Tac coupled with Pseudomonas
exotoxin, which inhibits protein synthesis, has been administered to
patients with ATLL."™ The action of immunotoxins depends on the
expression of the target antigen on all malignant cells and on the cell's
ability to internalize the antgen-antbody-complex that contains the
toxin. To circumvent findings that not all malignant cells express the

antigen and that not all cells internalize bound ::Esuncu,
iolabeled monoclonal antbodies (radioimmunoconjugates)
were developed. Radioimmunoconjugates have the advan of
killing adjacent antigen-negative neoplastic cells or cells that fail 1o
internalize the antigen-antbody complex. Waldmann and associ-
ates''” have developed a stable conjugate of anti-Tac with yttrium-90.
They have treated 18 parients with ATLL using this radioimmuno-
conj . Among the 16 patients who received 5- 0 15-mCi
doses, 9 (56%) showed objective responses (2 CR and 7 PR). The
duration of response was longer than the previous results with uncon-
jugated anti-Tac. Grade 3 or greater toxicities were limited largely to
hemarologic toxicities. The researchers claim that yrerium-90-labeled
anti-Tac might provide a useful approach for the trearment of
ATLL. 5

Prolonged circularion of radioimmunoconjugate irradiares normal
tissues and radiosensitive bone marrow, producing DLTs {in.ciuding
myelosuppression), which limit the radiation dose that can be admin-
istered n&ly. In addition, the large size of the antibodies yields only
slow access 1o rumor cells in bulky masses, precluding the use of
shorr-lived radionuclides. In the p eting system, antibody and
radionuclides are administered separarely, and radioactvity rapidly
and selecrively accumulares in tumors, with a el reduction of
radioactivity in normal tissues. Several molecular pairs with a hi
binding :.(';lynity. such as avidin and biotin, can be urilized for this

urpose. Pretargeting is a novel technique in radioimmunotherapy
tPhat mighr offer r:;‘;u to deliver ]1ighe‘:l doses of radioimmunocon-
jl..l.FIB”iétl. a way that significantly reduces exposure to normal
tissucs

Ishida and coworkers conducted immunostaining analysis for
anti-CC chemokine recepror 4 (CCR4) expression in ATLL cells
obtained from 103 patients with ATLL, :.:? the clinical parameters
and OS of the CCR4-positive and CCR4-negative patients were
compared. Ninery-one (88%) of the 103 cases were rosiu'vc for
CCR4 staining. Multivariate analysis revealed that CCR: ression
was an independent prognostic facror (£ < 0.05).'"” A novel human-
ized CCR4 monoclonal antibody has been developed, the Fc region
of which is defucosylated to enhance antibody-dependent cellular
cytotoxicity by increasing its binding ity to Fc recepror on effec-
tor cells. A phase | study of this anti-CCR4 mAb in patients with

CCR4-positive T-cell including ATLL has been initiated
in Japan.'"®

One of the potentially promising strategies for developing a new

i Kuwa-

treatment Tmn ATLL is to overcome drug resistance.'™"
zuru and co es'"” analyzed the expression of p-glycoprorein (P-
gp) in samples from 25 patients with ATLL by immunoblotting with
a monoclonal antibody against P-gp. All six parients at rclapscng were
P-gp positive. More important, neoplastic cells from 8 of 20 patients
wi%E ATLL expressed P-gp ar initial presentation. These results
suggest that the expression of multidrug-resistant (mdrl) P-gp might
correlate with the refractory nature of ATLL cells to cytoroxic che-
motherapy. Subsequently, Lau and coworkers'” reported the results
of their investigation of the presence of an active mtﬂtidnl.g-mismnoc
phenorype in freshly isolated peripheral blood mononuclear cells
from asymptomatic HTLV-I carriers, patients with TSP/HAM, and
patients with ATLL. Significant P-gp-mediated efflux acriviry and
enhanced mdrl mRNA expression were observed in CD3-positive
T-cell populations from 9 of 10 subjects. Furthermore, it was found
that mdrl gene promoter is transcriptionally activated by the HTLV-
I Tax protein, These observations suggest the possibility of new
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chemaotherapeutic strategies against ATLL through the use of P-gp
inhibitors.

Arsenic Trioxide

Arsenic wioxide (As;O,) is an d’ﬁ:mv: agent for acute promyelocytic
leukemia. Ishitsuka and associates™' examined the suppressing effect
of As;Oy on in vitro growth of HTLV-l-infected T-cell lines and
fresh ATLL cells, Proliferation of four HTLV-I-infected T-cell lines
was reduced significandy by As;O;. The authors claimed that As,O,
has therapeutic potential for the treatment of ATLL. Bazarbachi and
colleagues'™? tested the effects of the combination of AsyO, and
interferon-a on cell proliferation, cell cycle disuribution, and
apoprosis in ATLL-derived T-cell lines; they found a synergistic effect
between both.

Allogeneic Hematopoietic Stem Cell Transplantation

The results of allogeneic hemaropoictic stem cell transplantation
(allo-HSCT) for ATLL were reported by Japanese mv:m.gammm‘“
In the report by Utsunomiya and anocuru,m 10 patients tolesated
well the condinoning regimens, incl total body irradiation. The
median disease-free survival (DFS) after allo-HSCT was more than
17.5 months. Four patients died during the smdy perlod from acurte
-versus-host disease IV), pncumonitis, gastrointestinal

I or renal insufficiency. Two of 10 s with no symp-
toms of graft-versus-host disease relapsed. In the more recent report
by Fukushima and associates,'™ the authors analyzed 40 patients with
acute and lymphoma types of ATLL who were treated with allo-
HSCT in Japan berween 1997 and 2002. All evaluable patients
achieved CR after allo-HSCT, and the median survival time was 9.6
months. The estimated 3-year OS, DFS, and discase relapse rates
were 45%, 34%, and 39%, respectively. Among 10 patients with
relapsed ATLL afrer allo-HSCT, 5 patients achicved CR again: 3 by
the reduction or cessation of immunosuppressive agents, which sug-
gested a graft-versus-ATLL effect. These results that allo-
HSC.T was effective for some patients with aggressive ATLL. In
addition 1o the conventional allo-HSCT, Okamura and associates
reported the results of 2 mu.lucmr:r feasibility study of reduced-
intensity allo-HSCT against ATLL.'® Sixteen patients, all over 50
age, underwent allo-HSCT from human leukocyte antigen—
mau:hed sibling donors after a reduced-intensity allo-HSCT consist-
ing of ﬂuda;gmt (180 mg/m?), busulfan (8 mg/kg), and rabbit
antithymocyte globulin (5 mg/kg). The obse regimen-related

toxicities and nunhcmatoluglc toxicities were acceptable.
relapse was the main cause of treatment failure. Three parjen:
had a relapse subsequently responded to 2 rapid discons
the immunosuppressive agent and thereafter achicved
sion. After reduced-intensity allo-HSCT, the HTLV-1
became undetectable in eight patients. Reduced-intensity
is thus considered to be 2 feasible trearment for ATLL,
further investigations.

Treatment of Complications

H c:iczmu.wluchcv:nmd!yocmnmruunpmmu
usyugcll,y can be controlled with antitumor therapy and d:c
usz of other calcium-lowering agents.
Another major obstacle for the successful treatment of

is T-cell immunodeficiency. Patients with ATLL ofien have|
tious complications ar di . As is shown in Table
26% had infections ar init prcu:m:umn. more than hdf of
were fungal, protozoal, and viral infections.®® This
duc to a profound T-cell immunodeficiency. Other
encount opportunistic infections include
n, tuberculosis, cytomegalovirus infection, and

Subdmu:l immunodeficiency was also eviden: among |
carriers of HTLV-1. Suongyloidiasis is frequently associaged
smoldering-type ATLL and an intermediate state between thels
carrier state and smoldering-type ATLL. HTLV-I is known wi
the :upprmmn or :lmuon of T-cell function. Y:

coworkers, " in a study ipheral blood moru)n
I-lTLVIl.nfctwdmd.Md a decrease in naive T c&
decreased levels of TCR gene ent excision ci

ated by DNA recombination during early T lymphopoiesis):
increase in Epstein-Barr virus DNA. It was
number of I'INP’V:E"I‘E cells was due o suppwucd%
in the thymus, which might account for imm
HTLV-I-infected individuals. Patients with ATLL require sof
portive or preventive therapies for fungal, protozoal, and virdk
tions. A low dose of cotrimexazole and an oral antifungal ags
recommended for use, together with cytotoxic chemotherapy
There are case reports of B-cell NHL associated with Epstél
virus and of Kaposi's sarcoma in patients with ATLLH-™
found immunodeficient state in patients with ATLL mighr all
emergence of such opporunistic tumors,
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AT TH 5 REMERE =highly aggressivelX 9 320047 T — |58 L7 WHO
SEBOTIRIOL S GBI ShTwirwags, HRihstEERT ) L TOMEKY

£ 1 WHO ﬁﬂ_l_:_a i 6 aggressive lymphoma

___ Bosilnage | Tosilmage
Mantle cell ymphoma : Peripheral T-cel lymphoma, unspecified
follicular, grade M Angio-immunablastic T-cell ymphoma

Dittuse large B-cell lymphoma | Enteropathy-type intestinal T-cell lymphoma
| Anaplastic large cell lymphoma

(ML) L has)
2 FHCLsI3EE) o HORBIEENE
B S TR e | %
MNon Hodgkin lymphoma ' 4.7
Hodgiin lymphoma | 44
B-cell neoplasms | 68.5
T/NK-cell neoplasms . ! 24.9
Mantie cell ymphoma 2.8
Foliicular lymphoma 6.7
Diffuse large B-cell lymphoma 33.3
Peripheral T-cell lymphoma, unspecified 6.7
Angio-immunoblastic T-cell lymphoma 2.4
Enteropathy-type intestinal T-cell lymphoma | 0.3
Anaplastic large cell lymphoma 1.5

AM2) L hEm)
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FHOFRERAETLEDoTELT ENHV LTV ERETH S, WHO 78T,
R E ) MBI SRERREY) L, BB b0 ShTWwS, o
D55, U AMHERE B #ii2") > 2 M (diffuse large B-cell lymphoma : DLBCL) i3,
SEE) MO 30%H L, PEEE) AMOREER 5L RESREOR HRE
THL (27, FETIE, AEBRCBGTRLEET 28EO® Y DLBCL il
FEREE) »EOTRERRT 5,

1) FEFAEF

1 | International prognostic index(IPI)

hEEMEEE ) O FHEFEIEF £ LT, international prognostic index (IPT) A% <
HMohTwad, IPLIE FFRYNVED rEfll L-BFRERECElt s iL7/- 2,031 #
DR ~GEMEEIER V& ) YO FRETFORINC I VRBENLEFLVTH LS. F
#%. LDH, Bk, Sy 9% . performance

status(PS) @ 5 2OEFOHIZL D, E2ER
£ 3 PIKEU3520FEFREF

WECEFNE L HMMEETT 420 A2

BF
IN—TIIABMEND(E3)Y. Low risk D5 T
{EATFEIL T3% & BEFTH B2 low-inter- i S
: » : $ z 3 ERAESINA I~ VIR
mediate risk ¥ {2 51%. high-intermediate SRR 2 SR E

risk B CI243% L kL CRIFATFHBTIZ AV,
X 52, highrisk 05 FAEEREIZI26% LT

BF 0~1 low risk

2 | low-intermediate risk
3 : high-intermediate risk

RTH#5(E1). sif. DLBCL {2k 2008y 4~5 - high risk
100 50 =
- L
E i
] HI
a 50 . & 25
© HI B
* N H ® L
L
0 T T T T 1 0 T T T } |
0 2 4 6 8 10 (1] 2 4 [ 8 10
Years Years

IPHCL B Z7HOEFRS (X 2470e. £ ETHS)

L i low risk LI ! low-intermediate risk HI - high-intermediate risk H : high risk
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Percent Survival

1.0 §

1.0 4

Very Good Very Good
0.9 4 0.8 4
0.8 4 Good 0.8 Good
0.7 4 0.7 4
0.6 g 0.6 4
Poor
0.5 4 0.5 4
Poor E
0.4 A 5 044
a
0.3 0.3 4
0.2 4 0.2 4
014 p <0.001 0.1 4 p <0.001
0.0 T T T — T 1 0.0 T T T T T 1
0 1 2 3 4 5 6 0 1 2 3 4 5 -]
Time(Years) Time (years)

B 2 Revised IPI IS5 2477 (£ « SUBEEERE. £ 24708

LIEHTH A rituximab FMAZERZ LA TFHRTFUARFERFLAZETVE LT re-
vised IPI 4R 2 TH 0, 4 FL24EHHEH very good BET 94%, good BT 79%,
poor BT 54% &, rituximab BT & KA TFHROYEIREXI LTV A(E2)Y,

IIITEr PR EABID;ERE = 3)
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WRELAIAT ] 20)) 2 EEIZ R LT, IR ERE2 DB ED) 3
HIRIZBATVAABEL TSN, | 2OFSSREEFCINE 2 2w X5 2REEHOGD
EMAE) IR AL, Ao TIERREAREEAYTDh TV, L L, X%
MOPTERYZO 6N, FoMk, MRS oML L TR SBIHE S 15
IHlzkh, FROUBIBOND Lot BIEOREHR L (LAEREOHRNE L

Tid, o — AR ES LA IR A e L - Eu R e R 5 2 &0
EiL 2o Twva. BEEIZHT 2 BEHRIFHLEREoF AR, KE® South-
west Oncology Group(SWOG) TiThh /- A2 HERBORE» SHE SN, B
FERSHA T ~ 11 (bulky mass 28T 2025 ) b B »/WREE 401 flerH s
L7z, 8 3—2® CHOP (cyclophosphamide, doxorubicin. vincristine, predonisone)
Wik L, 3 2—A0 CHOP #i:0# (IR % R L7 MU = 83 2 fFH#ik
OHEBRET, 5 FEMUEEFNETTI% vs 64%, 5 FELAEFEWET2% vs 12% LA
EICOHAMERS LR > TV (R 4)%, £@eRrT L) 2 EECESEREI2ORE
BEES BHRRER O W (. COBRESARSI N UL, REHOREMRE) /3
il {23 2 EHEAY 72 1R CHOP #6iE 3 0 — AR HSEF 2 RS L /- Fohnsess 28
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e ‘E;m'fb—-Icu&m-Ewé'}lm:l:{ !
| mmm y——q [tmwmmy
risk factor $ }) r——
- my ' 2o’
[ m e |P|b*~| risk JW(RW).B 8:1 X
—-—-—-‘—EE* { ' e ————
[ 1Pl hioh-imtermediate~nich risk — | EMBANER. BEERkER
el | BB L E R

| E2hAMERBROLETH I8

| )
e = SRSE_BEENs WL, A
| mR-mas | | R ERSANAOXR{LY

B3 hBRY S MR 5AMO70—Fv— b

Years after Randomization

100 ~
__________ CHOP plus radiotherapy
-,
80 -
g CHOP afone
w -
@
§ 40+
]
o 4
0 P =0.001
0 y T T T T T Y 1
0 2 4 ] B
Years after Randomization

B4 CHOP®ZE B I— AL CHOP M 3 O — A+ HEBGREMEIOLE
HRICE 24788 (L SUESERA. T 2459048)
INBOBETLE, RBEABRCLERCBRE(E-fEEANTLE,
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+APEHRE: L s/, L L, FO&ORNBRLR-HETIE, et EFEETD
B o TWDE SN TWwD, $7o {L¥EREL ERREO BB BV T, 8
F#EO AT 2 Nt 7- RS BT T 5. KBEO Eastern Cooperative
Oncology Group (ECOG) TiThh 7z {t8EUE T2, CHOP #E 8 I—ADRIIELWR
b 7o 7-Blcd L CRATHEHEMmA 58 5 £ - EEAEARR L T2 L Vv HR
T. 6 EOEMETERET 69% vs 53% L iEMEBHE EEl o T/oAt BESENFRAE
12 &2 813 5 15 FLAHFMEIL 60% vs 44% & EMTHTEDRET 245 bARELL
Mot LBESRTWAY, 79 ¥ A Groupe dEtudes des Lymphomes de I'Adulte
(GELA)#*&13. ACVBP (dose-intensified doxorubicin. cyclophosphamide. vinde-
sine. bleomycin, predonisone plus sequential consolidation) €% & CHOP #i£i: 3
20— 2 & RIS P RAEO ERIRT, 5 F8( <XV NEFBIE T 82% vs74%. 5
SELETERET 90% vs 81% & Wit b{LASREE IR Ll > TV L HiE S n",
AT V—TH 612, 60 RILEOMKES R E L7: CHOP #iEHRe 2—A L, 26K
FHRERS % BE L 7= SO R B s S hTw 545 22T ez iy

Probability of Event-Free Survival (4)

o T T T T T T T T T T T 1
4] 1 2 3 4 5 ] 7 8 ] 10 1 12

Years after Random Assignment

g
§
@
E
k-]
=
g

0 T T T T T T T T T T T 1

1] 1 2 3 4 5 6 7 8 9 10 1 12

Years after Random Assignment

5 CHOP i 4 21— X & CHOP fiik 4 0 — 2+ HHBRS BRSO LEERIC S k-1
FHE(E |/AAS REENA, T 2EFNE)
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FLFESTH) (E5)Y, HEAMEOHARERIERS W27 SOLH iz, BB
4 A BRI LR EOH AR, 2 oTIE RN LOTIREVEREIELS
nTwa. B LES CHAMEIYEEREERICH L TRESERT I LI TEL
of-BlE LT, EHERNEHAT I L TRAOWELNE T LIETETY,
FBRFLUNORUNMEIH L TIZT—AME S LA LEE T+ TR Vil iRtEd*
HAHZENEZOND. FEMEOR ML, RATHSIE 7T C Loizhris, {LERE
ORIFESRERS T L ToRRBE, TECLHEEL L OBRMEIHED ) A2 286 T
S kizd%. ECOG Tirbh MR T b, IPI @ risk factor (BEMMOE T2 I~V
=ML ZEL L D)2H XL WATIZEMO follow up THEDL LT RIFLETH
EFBOLIATED, BROKY A28, FEELLOSMEORESEEHEAS
EAEE LWHRICH LTI, fFESRERE L THRZIGIRETH S,

E{THRBI DGR = 3)

e —

ETHOPESER) AW A2 EROERIE, EFRETHLILERETH S, 1L
EAERR I THAPENE) VMK LT, BRI A SV ER 2 ZEICMES
Tk, ENORRRELREDS Z ETEARELIRT 2L v BRObL L, SETIR
R OPEAMENERENTEL, 1970 FARUIIMRE S B —14Cn CHOP #1251
Z#\ T, 1980 41212 methotrexate, bleomycin, etoposide. cytosine arabinoside.

Panents 3-Yean
AT Riset Deatvs EsTiMATE
100 — CHOP 225 8e 545
17 ==+« m~BACOD 223 93 52%
» - — ProMACE-CytaBOM 233 a7 5056
g 80+ - = MACOP-B 218 83 50%
o
? w0
g
=
-]
g 40 :
o
o 20 =
0 T T T T T 1
0 2 4 ]
Years after Randomization
6 CHOPSmZLBM=-HRAD{LPHEOEROLBERICE I3 E
FHg(2EFENA)
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procarbazine 7 X @A AH %800 L7z m-BACOD #i%. ProMACE-CytaBOM ¥
i, MACOP-B #iiE:4 L—  #= L RTINS LR RS, £EELTH
MR 1 RBOEN RS E L TG s, Lo L. TORICKETHEfT SN,

SWOG # 4.7 5 intergroup TOARBUL LHGFROM R, CHOP LT L L
TN S ORI IE M T CHOP ik BR L 20 - - (®6)". 7=, #fE®
32 METIE CHOP #EAEN TV A 2 2, CHOP S e Lt L &
Ay ThiL SN, Zhii. CHOP #EAPIR EhTH 6 30 FULESTZRETS,

BAZHLEVEEYE LTRFANRLN TV A, 1990 FH_EEIZAD, RO
LidE o7 R AERIWF 2 AT AEROMRBEAHEAZ, TEH B Ml s B #ik) >3
MO AT RE L TH D, Emek LR A & U2 oo mdiac 3R] L
T nS CD20 HKICH L THERMICEET AT YA/ PR ATHHATH S rit-
uximab 1, ZORETH L. BHTH B /3o L CRvESRIS RO 6h

4
2
w -
3 X CHOP plus rituximab
£ o6 L ol
§ ey
w N
T 04+ e
g CHOP "™======m=mmmmoes
%
p <0.001

g 02

oo ] ] T I T ]

0 05 10 15 20 25 3.0
Years after Randomization

1.0 -
% 08 -
: CHOP plus fituximab
a e
S 06 T
= T Seresesaiinin
z CHOP
TR
o
T p <0.007
@
& o024

0.0 2 i T I 1 1 1

0 05 1.0 15 20 25 3.0

Years after Randomization
M7 CHOP#i#& & RCHOPMIZOHBERICH (T 3 £7 R
(E: |1~ PERRS. T 245HERE)
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Tw/zrituximab (&, MATEROLPERRE L OFRZEOMRE L EH S/ 8 1B
2BV T. WML {LERETH S CHOP #6k L OB T 1L 90% L EOBEIE) 20
S, HEEIMET AL O h ol Ed o, CHOPMETEALEMEL LD LN
s =h7/:. GELA 206, Bk EORERGETI DLBCL BELH® » L7: CHOP #ftk
L rituximab 8§88 CHOP ## (R-CHOP #65) O L MEI- 5\ T, ZLAMWED
ATHL(76% vs 63%), 2 E8A ~ 2 FEFFRIE, 2 FELETFEWE(T0% vs 57%) D
i R-CHOP BB - Tk sh/-(@7)". 477/ L—7RiFTh, IPIOE
VAVBOLTLR{B A28 TYH R-CHOP St IV T CHOP #R T |k
Bl Tvitz, FOHO follow up Th. [PID) A2 DT XTOEHFIZBVTR-
CHOP Bd kB> TH D, rituximab T2 Z L oFALMEV WD L SN
Twvid. £DIENIC rituximab SO ET I L - HBEERIC, BekExpliziThh
7-EIBE Y 2 St E B (MInT tiral) & ECOG TirbhZ: b OAth 5. RI&ERFEED [P
Tlow risk ODEREZHE L LA LOT, CHOP HZML ¥ A T rituximab OB
HEZHMLA-EZSIEOEA XY FEFREHTI% vs 59%. 3 FOZLEFREN

Probability

0.4 -

0.2 +
Log-rank g =081

Probability

0z

Log-rank p =048

o T T T T T T T T T 1
0 05 10 15 20 25 30 35 40 45 50

Years

E 8 R-CHOP MAROD rituximab ICE MM AOERICE15%
TR (L ®AAC EHRA. T 24588
OBS ® observation MR : maintenance rituximab
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93% vs 84% . WM L BRI rituximab SHHEA B - T LG XhLY . BEO
BRI, RN AME: BT rituximab FFHOHBOLMDA TR, WRIZES -6
TIZHEFHRE L L TD rituximab OFHELHERT D L) B2 " FORERETZ
HofzZ k. rituximab OBEOBIEABIEC GELA THYV 645 W Plh -
7o L7 XOBEHA 5 primary OFET Tl rituximab SR OF RAEARER shid o7
A5, BTSN — TR T RN ARG T A rituximab OFFRICE D AT IIHEL
THEHY, TRHOEEDS b rituximab ZHHAT L 2 LoFAEIZMRV 2V EAFE
B/ %38, ECOG Tirbn /s TILERNEI rituximab 2AWVWAZ LOFH
MRS R 7o, MR ASEET CHOP EAYT L& 1212 rituximab OFERER
BIHHTH o795 R-CHOP #EATh -8 3R A T TOAEFICBI S
iz E o7 B LT (EB8). R-CHOP #5812 rituximab % v CRERERE %
75 T® survival benefit IZB LBV AT EN:, ChbOHERBROERE
% - T. DLBCL |25 2 BE0EfMiG#IL, R-CHOP ikTharLEZ LT TS

- {EESEICB 1T D dose intensity DE

—AEEVT, PO £ T OFBERIRI R ITHEMMEN D D, (LRSS EERISS
ATOHEED 1 2L LT, 1 BH-0 5 202N 0 5FHER % % L 72 dose in-
tensity (DI) £\ EZ A5 5, PEME) » A HOERCBWTIE, BHE SNZERO
DI oaf L CTEBS %5 S 172 EHF DO WS (relative dose intensity : RDI) ASEFFIZHMT
A LHEN TV, GELA TACVB #EITh /BN ¥/ lBHII B
<C. doxorubicin ® cvclophosphamide @ RDI # 70% TREE5 L, EHHIET65% vs
79%. 2 ELEFERETEL% vs 72% L RDIKT0% OB CTHEICHRIRATRTH -7
LxhTwa, kETiTbh/:, 567 ik 4.522 Ao CHOP 8L ¥ 2 A 4%Thhi:
chREtERE ) o SLEEIC BT S RDI (ST 5 RETIE, RDI<85% Th-7=BHEIZ53%
kb, £05 560 BLLEA60% & MEE BV TTOMNAEER TH- . FEERE
FZBWTRDI 28BS 2 ABEATFE LT, FR560 Zl L. H#{THF. performance
status AL, FhilY G-CSF $#x5449rhilev, 2 X338y S5his. 22Tk, Fh G-
CSF #£5247bi A Z L CERIERBEFTRE 2oTHE 0. #UETREREIZLD
RDI 282 Z LAHREL 22 2 Z kAR ENAN . 2006 4(2ET 3 h7e K EFEREES &
@ CSF MIEMERA L FF4 28w Th, 60 &2k DLBCL BEITH LTHEEE BIE
LAbSMER 1T G, (LR oREt L ) b G-CSF OFPittHk AR N &
31z h%, RDI 2FoZ LoEEIFEM SN, WFTCE {LERED DI 280
BT ETLERL VA VABMRINTELN, BlRoLs), B =iHLE
NS EHIG AL CHOP #EEICBATAML ¥ 2 » TCldkdhol. TORED 1oL
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LT, Bt > BEiZaT % key drug TH 4 cyclophophamide £ doxorubicin @ DI
A, FhHDOL YA T CHOPMEEL WAL LAE o oo Tid v b2 b
Tuvis. GCSF ZHVWAZ L TINGD key drug @ DI £ 8O L EMEORF L EE
EhTHEY, FhZL ) FHEAIYUET IS L —S0EEI SRV EATIZV SN
S8 CSF A4 FF 4 228V TH T L S 2k ENIC 7, » 2hHR
Bl FREE RV AV T IZE N ERENIBESICE N iThha<ET
bHLENTEN, BEBMTERICT I <EEMETIR 2,

- U 2T BIDEH s

RETHHON 2 ABE L BRI L 0 B >/ A3 5 B 2 (L L
A ThHaAL SN CHOP #ETH 524 IPI @ high-intermediate risk flizx LT
i243%. high risk FICH L Ti226% LARMAFHRIMIFTE 2V, TO20, LRTLD
DLBCL #Hulsk L7-HEMREE) ¥ lOESICEL Tk, HiohsBH I LTILE
B L BN LR T O RE L I EI AN Doz BKTIS, REME) ~
2EE AR L LBEREBTIE. £ DLk SN TP high risk #iC, 5%
A RAWIRE T X 22\ CHOP #2179 & L2 b 3@y Tl v (= @/NEIRTH S)
L O i 6, CHOP % B - BBrCi IPI high risk B#RuRL BN S2ATHS
LbObh A, COMEMIIHA GRS BEIIN L CItnEs BigL -Bh 2 s
EETIRE-BRIEA OGN VW BEPL T BRI RIS TE 28I LTOA
CHOP it 2 =& LW I FAICET X, %Kil R-CHOP M v /- ek
B2ic5vTh, GELA : ECOG OBERIE 60 RULLOBBES,. MInT trial I3EFEET
IPI low risk DBFAWRE ST, IHOOMRISH L Tid, SULEERIBRO L
LT, HFEADRHREBREEHOKRLFEREEIT) 2 LAUEREh TS, LAL, &
N TIEROLHERE L KRLEREO LR { oGS T2, FEoL
ZA, ZhoonRICHEEEE L TORRICERELTT) Z LN 2GR THA L
BESIT A LS PR EAZESBONTVWEV, GELA Tffbi7:. ACVBP #itiE
TRENG o BIEROBBEDOINE T AR LFHIELTTD L v BB T,
IPI € risk 28§ L LA TIZERE 2122 b OO high-intermediate~high risk
BTIZ5ERA XY MEEBET59% vs 39%. 5 ELEFRET65% vs 52% L HEIS
KR ERERI B o TV Y Lw i BE0—F T, A7 L—7Tirbihl, BOr6
high-intermediate~high risk #%xf# & LT ACVBP #iE 2 AR{LFEEELHET2
RBTIL 5 FELETHETE0% vs 46% & KR E2EME T ) § ACVBP #ERO KA
Bo Tl bBESATVLAEY, EXh A2V TFTOXL—7hbid FROMRIC
MACOP-B #i:%17 ) B L Bitti £ 408 L 7- MACOP-B #Z0# I K{bFME*
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