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Summary. A patient with acute nonlymphoblastic leukemia in
relapse and anthracycline cardiomyopathy was treated with
AMSA in combination with cytosine arabinoside and thioguan-
ine (AAT). Induction of remission was accomplished after one
course of therapy without development of congestive heart
failure. Radionuclide studies done prior to and subsequent to
the reinduction with AAT revealed that the combination did not
induce further deterioration of myocardial function. Although
the exact risk of AMSA causing additional cardiac damage will
require more extensive experience, this case suggests that AMSA
may be safely given to patients with anthracycline cardiomyo-
pathy and may be the treatment of choice for this group of
patients.

Introduction

Cardiomyopathy is a recognized complication of therapy with
anthracyclines and may be a limiting factor in the treatment of
ANLL. AMSA, an acridine derivative, is also an effective
agent for ANLL [3, 4, 8]. Toxic effects reported include
dose-related marrow suppression, nausea and vomiting, sto-
matitis, and hepatic dysfunction. Cardiac dysrhythmias after
administration of AMSA have been documented in patients
with electrolyte disturbances [9, 10, 15], and there are rare
reports [11, 12] of congestive heart failure occurring in patients
who have previously received anthracyclines. A patient with
ANLL in relapse and anthracycline cardiomyopathy was
successfully treated with AMSA in combination with cytosine
arabinoside (Ara-C) and 6-thioguanine (6-TG) without further
deterioration of cardiac function.

Case Report

G. C. is a 41-year-old woman whose erythroleukemia (FAB
classification: M6) was diagnosed in 1978. She achieved
complete remission in August 1978 after two induction courses
of daunomycin, Ara-C, and 6-TG (Memorial Hospital L-14
Protocol; [2]), receiving a total of 360 mg daunomycin/m?, She
was then given 1 year of intensification therapy, including an
additional 275 mg daunomycin/m? and 180 mg of adriamy-
cin/m?.

Before receiving chemotherapy, the patient had a blood
pressure of 140/80 and a normal physical examination except
for a grade IV/IV mitral regurgitation murmur. Electrocardio-
gram (ECG) and X-ray findings in the chest were normal.
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Two months after completion of intensification therapy,
the patient developed exertional dyspnea, orthopnea, and
paroxysmal nocturnal dyspnea. Physical examination revealed
a blood pressure of 80/40, tachycardia, tachypnea, jugular
venous distention, a third heart sound, pulmonary rales,
hepatomegaly, and lower extremity edema. The ECG showed
decreased voltage in the precordial leads and an X-ray of the
chest revealed cardiomegaly, pulmonary vascular congestion,
and bilateral pleural effusions. Blood counts, hepatic and renal
function tests, and urine analysis were normal, and bone
marrow aspiration documented continued remission. An
ultrasound examination of the heart demonstrated normal
valvular apparatus and excluded a pericardial effusion. Left
atrial and ventricular dimensions were at the upper limits of
normal, but poor wall motion and a reduced ejection fraction
were noted.

The patient improved with digoxin, furosemide, and
nitrates but remained unable to do more than light housework.
A radionuclide cineangiogram obtained 1 year later (August,
1980) revealed an ejection fraction of 27% with chamber
enlargement and generalized hypokinesis. She was hospitai-
ized in September, 1981 with anemia, leukocytosis, thrombo-
cytopenia, and worsening symptoms of congestive heart
failure; bone marrow aspiration documented relapse of
erythroleukemia. After diuresis and red cell transfusion, she
was treated with AMSA 120 mg/m? IV daily for 5 days, Ara-C
200 mg/m? IV daily by infusion for 5 days, and 6-TG 100 mg/m?
PO every 12 h for 10 doses, and achieved a complete remission
in 21 days without cardiac complications. A repeat radionu-
clide cineangiogram 6 weeks after therapy was unchanged.
Following induction of remission, the patient has received
AMSA 120 mg/m? every 3 weeks for a total of six doses without
developing further evidence of congestive heart failure.

Discussion

The management of patients with ANLL and anthracycline
cardiomyopathy may become a more common clinical problem
as survival in this disease improves. Congestive heart failure
occurs in 5% —10% of patients treated with 550 mg adriamy-
cin/m? [14] or 900 mg daunomyocin/m? {19], and is lethal in
60% —80% of affected patients. The most satisfactory method
for monitoring left ventricular function in patients receiving
anthracyclines is radionuclide cineangiography [5]. This tech-
nique mode it possible to document a reduced ejection fraction
which persisted for many months in 30% —50% of patients who
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had received less than 550 mg adriamycin/m? and had no
evidence of congestive heart failure [1, 7]. These studies
suggest that clinically evident cardiomyopathy may be averted
by discontinuing anthracyclines in those patiems who develop
a reduced ejection fraction.

AMSA in combination with Ara-C and 6-TG is capable of
inducing remission in 32% of patients with ANLL in relapse
[4]. Dysrhythmias temporally related to administration of the
drug -have been reported in patients with hypokalemia,
hypocalcemia, and hypomagnesemia [9, 10, 15]. A recent
report [12] documented decreased myocardial contractility by
echocardiography in 8 of 21 children who were studied before
and after therapy with AMSA, and two of these developed
clinical congestive heart failure. All had received prior therapy
which included anthracyclines for a median of 21 months
before treatment with AMSA.. In another report [11]}, a patient
with ANLL in relapse died of sepsis and unexplained
congestive heart failure after induction therapy with AMSA.
This patient had previously received 450 mg adriamy-
cin/m?.

Cardiac toxicity from AMSA has not been encountered in
experimental animals [6] and our experience in this patient
suggests that AMSA may be given to patients with anthra-
cycline cardiomyopathy without further impairment of left
ventricular function.
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