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Abshract-Thirty-oßc unselected patients with untreated acute non lym#wblastic leukemia 
(ANLL) ranging in age from 15 to 76 years received two courses of a new high-dose induction 
regimen consisting of idarubicin, etoposide and cytarabinc. 

Patients who entcred complete remission (CR) were then allocated to post-remission intens$- 
cation (PRI). Patients uruler 46 years of age with a HLA-compatible donor were given bone 
mawow transplantation (BMT); those witkout an HLA identical donor received either autologous 
BMT (ABMT) or no subsequent tkerapy. 

Twenty-Jive out of 31 patients (80.6%) achieved CR (93.3% in young and 68.7% in old 
patients) and 14 (56%) aftcr thejrst cycle. Six patients (five out six > 4Oyears) died of cerebral 
kemowhage and/or infection during tke induction Phase andfour aaditional patients (tkree ekierly) 
died on tke PRI for the same Cause without recuwent disease. Eleven out 25 patients arc disease- 
free survivors 2-34 months (median 10 months) ajIer ackievement of CR. 

In conclusion, this intensive chemotkerapy regimen is effective botk inyoung and older patients 
but the post-remission intensz~ation is too aggressivt in el&rly patients. 

INTRODUCTION 
THE IDENTIFICATION of new active drugs and their 
incorporation into combination chemotherapy 
protocols for the therapy of ANLL is a critical 
factor in the development of improved total therapy 
programs. 

Idarubicin (4demethoxydaunorubicin, 4-DMDR, 
IM1 30), a new derivative ofdaunorubicin, synthes- 
ized by Farmitalia-Carlo Erba, is one of the most 
promising new antileukemic agents studied over the 
last few years. This drug has been introduced in 
clinical studies on the basis of experimental data 
showing higher efficacy and higher therapeutic 
index than the parent structures [l-3]. 

In our first study, published elsewhere [p-6], 4- 
DMDR was studied in 35 pretreated acute leukemia 
patients. We now report our experience with 4- 
DMDR in combination with etoposide (VP-16) and 
cytarabine (ARA-C) in patients treated at the onset 
of their disease. 
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Objectives 
The objectives of this clinical trial were: (a) to 

determine the effectiveness of this combination in 
inducing complete remission (CR); (b) to evaluate 
CR duration and tolerability after a PRI, followed 
by supramaximal therapy and BMT or ABMT 
(according to the availability or not of a histocom- 
patible donor for the patients among their siblings); 
(c) to evaluate the cardiac and non-cardiac toxicity. 

Patients 

Thirty-one previously untreated ANLL patients 
( 17 males and 14 females) entered this study. There 
was no selection process involved in the admission 
of patients to this trial. None of these patients had 
developed ANLL following treatment for a Prior 
malignancy. Mean and median age were 40 and 
46, respectively (Fange 15-76 years). The distri- 
bution ofpatienta by FAB classification [7] included 
Ml: 9; M2-M-3: 7; M4-M5: 15 patients. Speci- 
mens for cytogenetic studies were obtained from 
the bone marrow of 20 patients; 10 were tested 
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successfully. Seven (70%) had chromosomal 
abnormalities: two were pseudodiploid, four were 
hyperdiploid and one was hypodiploid. 

Treatment 
Remission-induction therapy for all patients con- 

sisted of intravenous 4-DMDR at a dose of 8 mg/ 
m* for 3 days, VP- 16 at 150 mg/m* in 2 h infusion 
for 3 days and ARA-C at 200 mg/m* in continuous 
infusion for 5 days (3 + 3 + 5 protocol) . The second 
course was given using the same doses, except that 
4-DMDR was administered for only 2 days. 

CR was defined according to criteria of Cancer 
and Leukemia Group B [55]. Patients who achieved 
CR received a PRI. This therapy was given 2-4 
weeks after CR achievement and consisted of four 
courses of 4-DMDR (10 mg/m* i.V. day l), ARA-C 
(60 mg/m* every 8 h, days 1-5) and 6-thioguanine 
(70 mg/m* every 8 h orally days l-5). The 2nd, 
3rd and 4th courses were given after neutrophils 
and platelets were 3 lOOO/mmc and 3 lOO,OOO/ 
mmc, respectively; besides, all these drugs were 
utilized at the same doses as above except for ARA- 
C which was administered at 80 mg/m* on the 2nd 
course, 110 mg/m* on the 3rd and 150 mg/m* on 
the 4th course. 

Once PR1 was completed, the patients under 40 
years with an HLA-compatible donor in continuous 
CR were given a BMT; the others received auto- 
logous BMT or no further therapy. 

Conditioning for BMT and ABMT 
All these cases received cyclophosphamide 

60 mglkglday on two successive days followed by 
fractionated total body irradiation (3.3 Gy X 3 
days) (BMT) or Single dose TBI (10 Gy) (ABMT). 

The day after TBI, the marrow cells of donor or 
non-‘purged’ cryopreserved autologous cells were 
given to the patients. All other BMT procedures 
such as care of patients, prophylaxis of graft versus 
host disease with cyclosporin A etc. have been 
extensively described [8]. 

Supportive therapy 
Transfusions of blood and platlets were given 

when required. Human leucocyte antigen (HLA) 
matched platelets were given to patients unrespon- 
sive to random platelet transfusions. Patients were 
kept in conventional hospital rooms and received 
oral non-absorbable antibiotics for gut decontami- 
nation. Infectious complications were treated with 
aminoglicosides and cephalosporins plus high-dos- 
age immunoglobulins, always with mepartricin as 
an antifungal therapy. 

Criteria for toxicity 
Taxicity severity was graded according to a five 

grade System from 0 to 4 [56]. 

Pharmaceutical data on 4-DMDR 
4-DMDR was supplied by Farmitalia-Carlo Erba 

Research Laboratories, Milan (1 taly), in sterile vials 
for intravenous administration containing 5 mg of 
4-DMDR, as a red-orange lyophilized powder. The 
drug was reconstituted in 5 ml ofsterile water for 
injection and administered by intravenously over 
5 min. 

RESULTS 
The results, as of October 1986, are summarized 

in Table 1. All transplanted patients were included 
in the evaluation of remission duration time of 
withdrawal from the study. 

Among the 31 patients, 25 (80.6%) had a CR 
(93.3% in young and 68.7% in old patients) and 
14 (56%) after only the first course. Eleven out of 
25 patients (44%) remained in continuous CR 2-34 
months (median 10 months). There were six deaths 
during induction and four deaths during PR1 for 
disseminated bacterial complications andlor cer- 
ebral hemorrhage (eight out of 10 patients were 
Old); one Patient died after ABMT for cerebral 
hemorrhage and another Patient relapsed and died 
after BMT. Twelve patients relapsed in the bone 
marrow 2-9 months (median 5 months) after 
achievement ofCR (Fig. 1). No significant prognos- 
tic factors for disease-free survival in this group 
were identified in a multivariated analysis that 
included FAB classification, WBC count, age and 
sex. 

Taxicity 
In all patients severe reductions in granulocytes 

and platelets occurred within 7-10 days from com- 
pleting induction chemotherapy. Greater than 80% 
of induction courses were associated with fever 
2 39” C. The fever in neutropenic patients 
(s 0.5 X 10g/l) was assumed to be related to infec- 
tions and was treated with systemic antibiotics in 
combination with antifungal therapy. No Patient 
received prophylactic granulocyte transfusions. 
Infections occured rarely during PRI, except for 
elderly patients, in whom the fever, always associ- 
ated with documented gram-negative septicemia, 
was present greater than 70% of four PR1 courses. 
All patients had platelet count s 20 X log/1 with 
a median duration of 14 days (range 1&20) after 
induction therapy. Bleeding occured frequently dur- 
ing induction in elderly patients while this compli- 
cation was present less frequently in PR1 Phase. 

The non-hematologic toxicities are summarized 
in Table 2; bricfly, moderate nausea and vomiting, 
alopecia and liver dysfunction were the toxicities 
most frequently observed. 
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Table 1. Results of 3+3+5 protocolfor ANLL patients 

Patients 
Agelsex 

15-48 years 
49-76 years 

Induction failures 

Induction deaths 
2 49 years 
S 48 years 

Complete remission 
15-48 years 
49-76 years 

Complete remission 
afier first course 

BMT 
ABMT 

PR1 deaths 
P 49 years 
S 48 years 

Relapses 

Continuous remissions 
Median CR duration (months) 

31 

15 (males: 10; females: 5) 
16 (males: 7; females: 9) 
- 

6 
5 
1 
25/31 (80.6%) 
14/15 (93.9%) 
11/16 (68.7%) 

14/25 (56%) 
3 patients 
5 patients 
(one died of cerebral hemorrhage) 
4 
3 
1 
12 
(one after BMT and two after ABMT) 
11/25 patients (44%) 
10 (range: 2-34) 

0 7 14 21 26 35 42 

Months 

Fig. 1. Actuarial surviual in 3 1 ANLL patimts trcatcd with 3+3+5 
pmco6. 

Tablc 2. Toxkity in 3 1 patients treatcd with 3+ 3+ 5 protocol 
(NCOG critmia) 

0 1 2 3 4 Fatal 

Nausea and vomiting 9 12 10 
Alopecia 31 
Mucositis 19 7 2 3 
Diarrhea 22 3 4 2 
Liver toxicity 18 5 5 2 1 
Infection 1 14 12 4 
Bleeding 9 2 8 5 1 6 
Cardiac toxicity 30 1* 

*This case had had cardiac ischemia before inductive therapy. 

DISCUS!#ION 
The recent advances in oncolytic therapy and 

supportive care, which enable the Patient to survive 

the inevitable aplastic Phase from the inductive 
therapy, resulted in a significant progress in the 
CR rates and in the prognosis of acute leukemia 
patients. To date, first-line chemotherapy tan prod- 
uce CR in 60-80% of previously untreated adults 
with ANLL [ 10-131 and tan eure lO-20% of them 
[ 141. These high CR rates, however, have not 
been associated with proportional increase of CR 
duration and indefinite survival, except for patients 
who underwent BMT [15, 161 or ABMT [17]. 

No definite conclusion has been obtained from 
‘maintenance’ treatment. According to some 
authors this procedure extends the median CR 
duration from 10 to 17 months [18-221 compared 
to 5-8 months when no post-remission treatment 
is given [23-251. Moreover, recent clinical trials 
suggest that it is possible to extend the CR duration 
from 20-25% to 40% or more if the patients receive 
the PR1 precociously in first CR [ 12, 25-341. It 
is also uncertain whether the additional low-dose 
maintenance treatment will lead to any further 
benefit [33, 351. 

Following our and other published clinical experi- 
ences of 4-DMDR [36-48], we decided to evaluate 
a new therapeutic protocol in untreated ANLL 
patients. The Pilot study described here indicated 
that a CR rate of 80.6% has been achieved (93.3% 
CR in young and 68.7% in old patients) and that 
56% of patients obtained the CR after only the first 
course. 

Notwithstanding the intensity of PRI, only four, 
among the not transplanted, young patients, are 
alive and well in their CR; another four young 
patients are’in continuous CR but received ABMT 
or BMT. The last three patients achieved first 
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complete remission but have not yet begun PRI. 
All other patients relapsed precociously or died of 
septicemic complications and/or cerebral hemorrh- 

age during PR1 (three out four were old patients). 
These results tonfirm the fragility of the elderly 

patients to aggressive chemotherapy mainly due to 
development of septicemia and brain bleeding but 
we have not observed the cardiac complications 
seen by others with DNR [14, 49, 501. Although 
some recent studies have reported high response 
rates in elderly patients receiving intensive chemo- 
therapy, the administration of this treatment in 
elderly leukemic patients still remains controversial 
[26, 501. Foon et al. treated 107 patients with a 
Single intensive induction chemotherapy regimen 
[52]. Patients 60 years and older had the Same 
remission rate as the younger patients. Further- 
more, median remission duration, median survival 
and projected long-term survival were comparable 

between the two groups. Although recent trials have 
suggested that the PR1 increase the median CR 
duration [53, 541, in our experience this was not 
evident not only in old but also in young patients; 
the sole continuous CR patients being those who 
have been treated in first CR with a bone marrow 
transplant program. 

In conclusion, although still preliminary, our 
data tonfirm that the combination of 4-DMDR, 
VP-16 and ARA-C is a highly effective primary 
therapy for inducing CR in patients with previously 
untreated ANLL and that most patients tan enter 
a CR after the first course. The non-hematologic 
toxicity of this regimen is within the expected limits 
in young patients, while it was too aggressive in 
elderly patients even if no cardiac toxicity was 
observed. In our hands the PR1 not only did not 
determine an increase of continuous CR but caused 
an increase of toxicity in elderly patients. 
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