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Treatment for adult T-cell leukemia

Abstract The purpose of this study was to clarify th
clinical efficacy of multidrug chemotherapy for aggressivi
adult T-cell leukemia (ATL). We report the therapeutic .

results of treatment of patients with aggressive ATL underdult T-céll leukemia (ATL) has been proven to be caused

taken between 1986 and 1995. A total of 120 newRY human T-cell leukemia virus type | (HTLV-I) [9] and is
diagnosed patients with a performance status of 0-3 & racterized by proliferation of mature T cells expressing

aged <70 years at diagnosis were entered into the study’ 3, CD4, and CD25 [3]. According to the classification of
Clinical features, including clinical subtypes, serum level§€ Lymphoma Study Group, a subgroup of the Japan

of lactate dehydrogenase and blood urea nitrogen, thinical Oncology Group (LSG-JCOG), ATL is divided
response to chemotherapy, and doses of individual cHa four clinical subtypes: smoldering, chronic, lymphoma,
motherapeutic agents, were evaluated. Of the 120 patieﬁ acute [11]. Smolder'lng and (;hron|c ATL usually h(?\v'e a
enrolled, 97 had acute-type and 23 lymphoma-type aArfmild clinical course with or without chemotherapy; in
The complete response rate and median survival of th&gtrast, lymphoma- and acute-type ATL have an aggres-

patients were 25.3% and 9 months, respectively. The 2- afie clinical course. . L

5-year survival rates were 18.4% and 8%, respectively, a dDesp|te the progress made in combmatpn chemotherapy

five patients have been alive for5 years and are disease!?! Malignant lymphoma and acute leukemia, the prognosis
acute- and lymphoma-type ATL patients remains poor. In

free. These long-term survivors had good prognostic factd)[%? q H : f i for th
at diagnosis. There was no correlation between the dosedbt study, we report the results of therapy for these
gressive ATLs with the aim of clarifying the clinical

the various chemotherapeutic agents and the survival dugs .

tion. These results indicate that ordinary combined chenfg!icacy of multidrug chemotherapy for ATL.
therapy has limited ability to improve the prognosis of

aggressive ATL. Our previous study indicated that expres-

sion of P-glycoprotein in ATL cells might be involved in
resistance to chemotherapeutic agents, particularly doxoPatients and methods
bicin, vincristine, and etoposide. Therefore, new therapeu-

tic strategies will be necessary to improve the prognosis ‘tients

ATL patients. Between January 1986 and December 1995 a total of 120 aggressive-
type ATL patients who fulfilled the following criteria were entered in
Key words Aggressive ATL- Intensive chemotherapy this_study: (1_) histologically and/or cytological_ly proven lymphoid
Drug resistance malignancy with mature T-lymphocytes expressing mainly CD3, CD4,
and CD25 on the cell surface; (2) serum anti-HTLV-l antibody
positivity; (3) acute- or lymphoma-type ATL according to the LSG-
JCOG criteria [11]; (4) a performance status (PS) at diagnosis of
tween 0 and 3 according to World Health Organization criteria,

' . . _be
Work presented at the 12th_Br|stoI-Myers Sqwbb_ Nagoya_Internatlpr]ﬁuuding a PS of 4 if caused by hypercalcemia; and (5) an age at
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Table 1 Chemotherapeutic regimen¥¢R Vincristine, CPM cyclo- Table 2 Clinical characteristic of patients with aggressive ATL at
phosphamidePDN prednisoloneADM doxorubicin,MTX methotrex- diagnosis
ate, VDS vindesine, BLM bleomycin, PCZ procarbazine,MCNU

ranimustine, THP pirarubicin, VP-16 etoposide,PEP peplomycin, Characteristic Acute-type ATL Lymphoma-type ATL
tlIvcl)l\r/:)(: mitomycin C, CBDCA carboplatin,i.t. intrathecal administra Gender (M/F) 20/57 11/12
Age (<40:=40 years) 2:95 0:23
Regimen Composition Meant SD (years) 58.%8.2 61.4-5.1
PS (0:1:2:3:3 8:42:25:18:4 2:10:4:3:4
LSG1/LSG2 VCR+CPM+PDN+ADM LDH:
VCR+CPM+PDN+ADM+MTX Normal 17 3
CV'P CPM+VDS+PDN <2xN 30 10
LSG4 VCR+CPM+PDN+ADM+BLM (VEPA-B) 2xN-3xN 18 4
MTX+VDS+CPM+PDN+ADM (M-FEPA) >3xN 32 6
MTX+CPM+PCZ+PDN+ADM (VEPP-B) BUN normal 75/97 17/23
RCM CPM+PDN+VDS+MCNU Hypercalcemia 35/97 7123
CPM+PDN+MTX+THP -
CPM+PDN+VP-16+PEP a Due to hypercalcemia
CPM+PDN+MMC+ADM
CHOP+VP-16+ VCR+CPM+PDN+ADM Table 3 Survival rates obtained in patients with acute-type ATL
MCNU+mitoxantrone  VP-16+MCNU+mitoxantron+G-CSF
LSG15 VCR+CPM+ADM+PDN (VCAP) PS LDH
ADM+MCNU+PDN (AMP)
VDS+VP-16+CBDCA+PDN (VECP) Parameter 0/1 2/3#4 Normal High  Totals
with MTX+PDN i.t. (n=50) M=47) (1 =17) (1 =80) (=97)
Median survival ~ 11* 5* 12** 6** 8.0
(months)
patients using multidrug combined chemotherapy regimens suchZagear survival (%) 25.3 8.5 32.7 13.8 17.1
CV'P [6], LSG1/LSG2 [10], LSG4 [12], LSG15, a response-oriente@-year survival (%) 6.1 6.4 6.5 6.6 6.1

multidrug (RCM) protocol [17], and the CHOP protocol followed by,
etoposide, vindesine, ranimustine, and mitoxantrone administratip
with granulocyte colony-stimulating factor [13] (Table 1). Response
was evaluated according to criteria previously reported elsewhere [17].
In brief, a complete response (CR) was defined as the disappearance of
all clinical evidence of disease, normalization of laboratory data, and

improvement in PS. Treatment protocol LSG15 is now being assessgdrvival curves generated for lymphoma-type and acute-
therefore, we evaluated the doses of chemotherapeutic agents gixgila ATL were similar. Patients with acute-type ATL, a PS
:iouirhndgfvtir&i;rlugfcl)t?)g&rfths of treatment instead of analyzing respons 0 or 1, and normal LDH levels had signific_antly better
MSTs and survival rates (PB<0.01 as determined by the
Cox-Mantel test, LDHP<0.05 as determined by the
Statistical methods generalized Wilcoxon test; Table 3).

Using multidrug combination chemotherapy, 23 of 97
The survival interval was calculated as the period between the sta;ﬂ 9 9 by

P <0.01; ** P <0.05
Bue to hypercalcemia

chemotherapy and the last follow-up date (August 1996) or death, %tlents (2_3'7%) with acute-type ATL ar.]d 8 of 23 patients
the survival duration was calculated using the Kaplan-Meier methd®4.8%) with lymphoma-type ATL attained CRs, for an
The generalized Wilcoxon test and the Cox-Mantel test were usedawerall CR rate of 25.3% (Table 4). No patient who
examine the effect on survival duration of various prognostic factorsyrvived for <5 months showed a CR: however, with

Dividing patients into four subgroups according to survival duratio d ; ; ; ;
(=5 months, 6-12 months, 13-23 months, ar@lk months). we also R)_nger survival duration the CR rate increased in patients

examined the difference between chemotherapeutic agent dose dufiff) both acute- and lymphoma-type ATL, and most of
the initial 3 months of therapy, the chemotherapeutic response, h®wse who survived for-2 years achieved CRs.

clinical features at diagnosis, and the survival duration using one-way

analysis of variance, Fisher’'s PLSD test, and {Restatistical method

using a commercially available statistical-analysis kit.
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Results

The clinical features at diagnosis of the 120 patients
enrolled are shown in Table 2; 97 patients had acute-type
and 23 lymphoma-type ATL. Poor prognostic factors in
terms of an age 040 years, a PS of 2—4, high LDH levels 1
(>450 Wroblewski units), and high BUN levels-(18 mg/ ] — —

dl) were seen in 98.3%, 48.3%, 83.3%, and 23.3% of the 5 10
patients, respectively. The median survival time (MST) of Observation period (years)

these 120 patients was 9 months; 2-year and 5-year survival

rates were 18.4% and 8%, respectively (Fig. 1). THeg. 1 Duration of survival of patients with aggressive ATL

Survival rate (%)




Table 4 Relationship between the CR rate and survival duration
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significantly better than those obtained previously, but there

Survival Patients showing CR/total surviving for time indicated (%\fvaS no apparent improvement in survival duration.

duration In our initial studies, almost all patients died within 2
(months) Acute-type ATL Lymphoma-type Totals years [6,7]; however, in the present study, 18 of 120 patients
_ with aggressive ATL survived for-2 years. Of these, 7
_65_12 91/%71({)1)2_9) 01/556 (?1)6_6) 0550’7((33.5) died of ATL within 5 years, and only 5 patients have
13-23  5/14 (35.7) 4/8 (50.0) 9/22 (40.9) survived disease-free for-5 years. The doses of che-
=24 14715 (93.3) 3/3 (100) 17/18 (94.4) motherapeutic agents used during the initial 3 months of
Totals  23/97 (23.7) 8/23 (34.8) (zggl)lzo treatment were similar among the four groups differentiated

by survival duration. There was also no correlation between

the survival duration and the dose of individual chemother-

apeutic agents given. These data suggest that the existence

of long-term survivors in the present study is due to their
To compare long-term survivors and patients who sunaving had good prognostic factors at diagnosis.

vived for <2 years, we analyzed the doses of chemother- Poor prognostic factors are believed to be infectious

apeutic agents given during the initial 3 months of treatomplications due to T-cell immunodeficiency, a poor PS,

ment and the clinical features at diagnosis. The dosesliger dysfunction, kidney dysfunction, gastrointestinal le-

chemotherapeutic agents received by patients surviving &ons, hypercalcemia, and resistance to chemotherapeutic
<2 years were similar to those given to long-term surviagents. We have previously examined expression of P-
vors, and there was no correlation between the dose ghfcoprotein (Pgp), a product of thedrl gene, in ATL
chemotherapeutic agents and the survival duration. d¢rlls [4]. Our data revealed that 8 of 20 patients were Pgp-
contrast, LDH and BUN levels measured at diagnosis positive at initial presentation; 6 patients who were initially
patients surviving for<2 years were significantly higher Pgp-negative and responded to chemotherapy were Pgp-
than those determined in long-term survivors (LDHpositive and refractory to chemotherapy at relapse. More-
P<0.01, BUN P<0.05; Table 5). Long-term survivorsover, mdrl mRNA expression in Pgp-positive ATL cells
also had a significantly better PS and a lower frequenyas increased during relapse. These data might explain the

of hypercalcemia=#5.6 mEg/l corrected Ca) at diagnosidack of correlation between the survival duration and the

(P<0.01). dose of individual chemotherapeutic agents given, such as
Table 6 Comparison of response and median survival according to the
Discussion chemotherapy regimen used
. Regimen Number ofCR (%) Median survival Reference
The results of chemotherapy for ATL as described pre- patients (months)
viously are summarized in Table 6. Our previous dat
included ATL patients of PS 4 and aged70 years. CR gE'F\,A: ig ﬁjg 451:(5) g}
rates reported for the VCR, CPM, 6-mercaptopurine, a@(g/p 10 0 6.3 6]
PDN (VEMP) [7]; VCR, CPM, ADM, and PDN (VEPA) RCM 43 209 6.0 [17]
[7]; CV'P [6]; and RCM protocols [17] ranged from 12% toVEPA (e.g) 110 - 857-§ [16]
21%; similar results were repo_rted py the Nagasakl 9royRs4/ sG2 54 278 75 [10]
[16]. In contrast, CR rates obtained in ATL patients treatgds 4 43 419 80 [12]
using the LSG1/LSG2 [10] and LSG4 protocols [12], whicltHOP+VP-16+
were conducted by the LSG-JCOG as a cooperative stUdgNU+mitoxan- 81 358 85 [13]
on the treatment of malignant lymphoma, including ATLYone
were 28% and 42%, respectively. These CR results wer&cute type
b Lymphoma type

Table 5 Clinical characteristics of ATL at diagnosis and survival duration

Survival duration

=5 months 6—12 months 13-23 months =24 months
Number of patients 43 37 22 18
Age (years) 59.2:8.0 56.7+8.4 61.5t6.6 58.3+6.4
PS* (0, 1/2, 3) 13/30 24/13 12/10 13/5
LDH (WU) 1908+ 1788* 13171244 941.3-966.4 793.6-555.8
BUN (mg/dl) 22.7+15.0%* 18.1+10.1 15.6:6.4 16.0t4.2
Hypercalcemia 26/43 12/37 3/22 1/18

* P <0.01 vs values at 13—23 aml24 months; **P <0.05 vs values at 13—23 anel24 months
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ADM, VCR, and VP-16, because these drugs are known t& Ohnod R, Masaoka T, ShiraIT(awa I(S, Sakamoto S, Hirano M,
ffect Pap- iated multidrug resistance. If Hanada S, Yasunaga K, Yokomaku S, Mitomo Y, Nagai K,
g\%l\aﬂ es/gg by dngIaDSi(éC d ed int d l;g ,?S stance ?O’ Yamada K, Furue H, for the MST-16 Study Group (1993) Treat-
! » an T ose ',n ensification may no ment of adult T-cell leukemia/lymphoma with MST-16, a new oral
produce apparent Improvements in ATL prognosis. antitumor drug and a derivative of bis(2,6-dioxopiperazine). Can-
The effects of treatment using several new drugs such ascer 71:2217 _ '
deoxycoformycin [14], irinotecan [15], and sobuzoxane [8];9- Poiesz BJ, Ruscetti FW, Gazdar AF, Bunn PA, Minna JD, Gallo RC

monoclonal antibodies to interleukin 2 receptors [18]; and a (1980) Detection and isolation of type-C retrovirus particles from

combination of interferon-alpha and zidovudine [2] have
been reported. These therapies had activity in advanca@d Shimoyama M, Ota K, Kikuchi M, Yunoki K, Konda S,
ATL resistant to prior chemotherapy; however, the survival
duration was unsatisfactory. More recently, induction of
ATL cell apoptosis by anti-APO-1 (or anti-Fas) antibodies
has been described [1]. Not only new combination chemo-
therapy protocols but also strategies including biotherapy

targeted to cell-surface components or substances involve

in ATL cell apoptosis might be necessary to improve thg
prognosis of aggressive ATL.
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