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Summary. Twenty-nine evaluable patients with acute non-
lymphoblastic leukemia (ANLL), either in relapse or resis-
tant to initial induction therapy (ara C, daunorubicin +
etoposide), received the ATA regime consisting of 100 mg/
m? per day Ara C by i.v. infusion for 4-5 days, 100 mg/m’
per day thioguanine orally for 4-5 days, and 100 mg/m?
per day amsacrine i.v. for 2—-5 days. Each patient received
1-6 courses (median, 2) of the regime. There were 7 (24%)
complete responders, and their duration of responses were
2,2,2,5,9%, 19, and 24" months. The complete remission

(CR) rate of patients who had a previous CR beyond 6 ,

months (6/13, 46%) was significantly better (X* = 4.25, p
<0.05) than that of those who had previously relapsed
within 6 months or were refractory to primary induction
chemotherapy (1/16, 6%). The two groups of patients had
similar patterns of treatment failure. Myelosuppression
was the major toxic side effect, and nonhematological tox-
icities were mild and acceptable.

Introduction

Although intensive chemotherapy for patients with newly
diagnosed, acute nonlymphoblastic leukemia (ANLL) in-
duces complete remission in a majority of the cases, most
patients eventually relapse [6]. Using various chemothera-
peutic salvage regimens, remission can be achieved in
25%—-50% of patients with refractory or recurrent leuke-
mia. However, with rare exceptions, second remissions are
often of brief duration [6].

Amsacrine is an active agent for the treatment of
ANLL [6, 7]. When it is used in combination with ara C
and thioguanine, a complete response rate of 32% has been
reported [2]. We present our results of a regime consisting
of ara C, thioguanine, and amsacrine (ATA) in patients
with refractory or relapsed ANLL.

Methods

Patients with ANLL, either in first relapse or resistant after
>3 courses to initial daunorubicin-containing induction
chemotherapy, were eligible for the study. Cases were clas-
sified morphologically according to the FAB system [4].
Patients with chronic myeloblastic leukemia or myelodys-
plastic syndrome were excluded. Their performance status
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was 0 or 1 (WHO) before entering the study. They were
given the ATA regime consisting of 100 mg/m? per day ara
C by 18-h i.v.infusion for 4-5 days, 100 mg/m’ per day
thioguanine orally for 4—5 days, and 100 mg/m? per day
amsacrine by 1-h i.v. infusion for 235 days. Patients were
given ara C, thioguanine, and amsacrine for 4, 4, and 2
days, respectively, for their first course, and the doses were
gradually escalated to 5, 5, and 5 days, respectively, for
subsequent courses. Those who achieved complete remis-
sions were maintained on 100 mg/m? per day ara C subcu-

_ taneously for 5 days and 100 mg/m? per day thioguanine

orally for 5 days every 8 weeks. Standard criteria for re-
sponses and failures were employed [12]. Treatment fail-
ures were classified into:

A. Type I - significant drug resistance (failure to pro-
duce significant marrow aplasia)

B. Type Ila — relative drug resistance (after marrow
aplasia, leukemic cells repopulate marrow within 40 days
of completion of therapy)

C. Type 1Ib — partial remission (marrow, 5.1%—20%,
and peripheral blood, <5% blast cells)

D. Type 111 — regeneration failure (marrow remains hy-
poplastic for >40 days after completion of therapy)

E. Type IV — hypoplastic death (patient expires during
period of marrow hypoplasia occurring <40 days after
completion of therapy)

F. Type V - inadequate trial (patient expires <7 days
after completion of therapy with a cellular marrow)

G. Type VI - (hematologic remission, but extramedul-
lary diseases persist)

The complete response rates and their differences are
expressed with confidence intervals (CI) [8].

Results

Table 1 shows the patients characteristics. Each patient
was given 1-6 courses (median, 2) of ATA, and a total of
61 courses were carried out. The number of days of treat-
ment with ara C, thioguanine, and amsacrine were, respec-
tively, 4, 4, and 2 in 41 courses; 4, 4, and 3 in 8; 4, 4, and 4
in 3; and 5, 5, and 5 in 9. There were 7 (24%) complete re-
sponders (CR), 3 (10%) partial responders (PR), and 19
(66%) nonresponders. The duration of responses were 2, 2,
2,5,9%,19, and 24 months for CR and 2, 2, and 4 months
for PR. There were 1 CR (24% months) and 1 PR
(2 months) among patients with refractory ANLL. The CR
rate of patients who had a previous CR beyond 6 months



Table 1. Patients’ characteristics (no. of patients)

1. Total no. of patients 29
2. Sex:male 15
female 14
3. Age (years): median 40
range 16-72
4. Morphology: M1 16
M2 4
M3 1
M4 2
MS5 6
5. Previous therapy:
Ara C/daunorubicin 22
Ara C/daunorubicin/VP-16 7
6. Responses to previous therapy:
Refractory 8
CR <6 months 8
CR > 6 months 13

(6713, 46%, 90% CI, 26%—68%) was significantly better
(X* = 4.25, p <0.05) than that of those who had previously
relapsed within 6 months or were refractory to primary in-
duction chemotherapy (1/16, 6%, 90% CI, 1%-23%). The
95% CI for the differences in CR rates was 40% =+ 29%.

Of the 7 treatment failures who had a previous CR be-
yond 6 months, 2 had type ITa, 2 had type IIb, 1 had type
IIT (died of septicemia), and 2 had type IV (septicemia, 1,
and cerebral hemorrhage, 1). Of the 15 treatment failures
who had previously relapsed within 6 months or were re-
fractory to primary induction therapy, 3 had type I, 8 had
type Ila, 1 had type 1Ib, and 3 had type IV (septicemia, 2,
and cerebral hemorrhage, 1). There were no type V or VI
failures. For the 6 type III or IV failures, the causes of
death were septicemia in 4 and cerebral hemorrhage in 2.

Myelosuppression was the major toxic side effect of
this regime. The nadir counts occurred within the first 1-2
weeks. In patients achieving CR, the median time to gran-
ulocyte (> 0.5 x 10°/1)and platelet (> 50x 10°/1) recovery
were 19 (range, 13-29) and 15 (range, 8—19) days, respec-
tively.

There were 51 febrile episodes, of which infective or-
ganisms or foci of infection could be found in 20 (11, septi-
cemia; 4, pneumonia; 2, anal sepsis; and 3, oral sepsis).
Nonhematologic toxicities were mild. All patients experi-
enced nausea and vomiting, and had mild phlebitis at in-
jection sites. Mild to moderate stomatitis occurred in 69%
of the patients; the severity appeared to correlate with the
number of days of therapy undergone. There was no hepato-,
cardio- or neurotoxicity related to the treatment.

Discussion

Amsacrine is an effective agent in patients with resistant
ANLL [6, 7]. When the drug is used alone at a dose of
100-150 mg/m* per day for 5 days, remissions were
achieved in 20%-30% of patients with disease resistant to
ara C and anthracyclines. Amsacrine is also used in var-
ious combinations with other drugs such as 5-azacytidine,
ara C, etoposide, and thioguanine {1, 5, 6, 9, 11]; however,
there is no evidence that these combination regimes are su-
perior to amsacrine alone [1, 6].
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Our ATA regime appeared to be more effective in re-
lapsed ANLL patients who had a previous CR induced by
daunorubicin-containing regimes and lasting more than 6
months. The CR rate of patients who had a previous CR
beyond 6 months was significantly better than that of those
who relapsed within 6 months or were refractory to pri-
mary induction therapy (46% vs 6%). However, most re-
sponses were only of short duration. The two groups of pa-
tients had similar patterns of treatment failure.

Myelosuppression was the major toxic side effect of
the ATA regime. The aplastic deaths were probably con-
tributed to by uncontrolled leukemia as well as drug toxic-
ity. On the other hand, the nonhematologic toxicities of
the regime were mild and acceptable. This may be due to
the conservative doses of drugs used. Although all patients
had received daunorubicin as part of their initial induction
therapy, amsacrine-related cardiotoxicity was not ob-
served [10].

More effective use of amsacrine in the management of
ANLL needs to be further exlpored. The combination of
amsacrine and high-dose ara C appears to produce a re-
mission rate superior to that achieved with amsacrine alone,
but the combination may not be superior to that achieved
with high-dose ara C alone [3, 6, 13]. Clinical trials are also
under way in various centers to evaluate regimes incorpo-
rating amsacrine into consolidation programs following
complete remissions [6].
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