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Abstract Previous reports on antimalarial toxicity have
only been related to long-term continuous treatments for
nonmalarial indications, which require prolonged use of
large doses, up to 1000 g or more every year. We describe
a patient with recurrent malaria, prophylactically treated
with low-dose chloroquine, who developed heart failure
due to biventricular cardiac dysfunction. The right ventricle
endomyocardial biopsy was suggestive of chloroquine toxic-
ity. The heart failure improved after drug withdrawal. As a
consequence, the potential for reversibility and the severity
in undiagnosed cases of these toxic cardiomyopathies
emphasize the importance of recognizing early signs of tox-
icity in order to withdraw antimalarials before the occur-
rence of life-threatening cardiac toxicity.
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Introduction

Antimalarial agents, chloroquine (CQ), and hydroxychlo-
roquine (HCQ), are used in long-term treatment of connec-
tive tissue diseases and dermatological disorders. The
long-term use of these agents has been associated with tox-
icity including skin hyperpigmentation, blood dyscrasias,
corneal deposits, retinopathy, encephalopathy, neuropathy,
myopathy, and impairment of auditory function.! Cardiac
complications, such as conduction disorders, myocardial
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hypertrophy, and cardiomyopathy have also been reported
in long-term treatment and, to date, 32 cases have been
reported in the literature.”” However, previous reports on
antimalarial toxicity have only been related to long-term
continuous treatments for non-malarial indications, which
require prolonged use of large doses, up to 1000 g or more
every year. We describe a patient with recurrent malaria,
who had been prophylactically treated with low-dose chlo-
roquine and developed heart failure due to biventricular
cardiac dysfunction. The right ventricle endomyocardial
biopsy was suggestive of chloroquine toxicity. The heart
failure improved after drug withdrawal.

Case report

A 64-year-old Catholic missionary priest had a first malaria
episode (Plasmodium falciparum) in 1997. At that time he
was sojourning in Mozambique. Since then, when visiting
malaria endemic regions, he was prophylactically treated
with oral chloroquine (total dose 7.5 g). Notwithstanding,
he suffered five relapses, the last of which was in December
2006 while he was again in Mozambique. On that occasion
he was treated with chloroquine (total dose 1.5 g). The esti-
mated total dose for prevention and therapy of acute attacks
in 10 years was 15g. In February 2007 the patient was
admitted to our hospital owing to biventricular cardiac
failure. Past medical history included diet-controlled glucose
intolerance and grade 1 arterial hypertension, which had
been treated with nifedipine. There were no other risk
factors for coronary disease. Physical examination showed
moderate peripheral edema. Biochemistry was normal
except for mild sideropenic anemia. Normal results were
obtained for ferritin and viral hepatic serological tests.
Plasma concentration of N-terminal pro-brain natriuretic
peptide (pro-BNP) was 1820 pg/ml. A 12-lead ECG showed
right bundle branch block. Clinical conditions improved
after treatment with enalapril, i.v. diuretics and, finally,
carvedilol and trimetazidine.” A transthoracic echocardio-
gram showed a moderate biventricular dysfunction, with a
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Fig. 1. Hematoxylin—eosin (A)
and Masson’s trichrome (B)
stained sections of
endomyocardial tissue show mild
cellular enlargement with mild
cytoplasmic vacuolization and
focal interstitial fibrosis. Bars:

20 um

left ventricular ejection fraction of 36%, tricuspid annular
plane systolic excursion (TAPSE) of 13 mm, dilatation of
the left atrium, mild mitral insufficiency, severe tricuspid
insufficiency, with a derived systolic pulmonary pressure of
56 mmHg and Tei-index of 0.72. Dipyridamole myocardial
perfusion scintigraphy did not show significant defects.
Right ventricular endomyocardial biopsy showed cellular
enlargement associated with mild perinuclear cytoplasmic
vacuolization within some myocytes and moderate fibrosis
(Fig. 1A,B). Although the light microscopic findings are
nonspecific, and this degree of vacuolization can be seen in
cases of idiopathic dilated cardiomyopathy of diverse causes,
these pathological features associated with clinical findings
and the patient’s drug history strongly support the relation
with chloroquine toxicity. Chloroquine was discontinued
and the patient was advised to avoid malaria endemic
regions. Subsequently, the patient was discharged, and since
then he has been doing well and is asymptomatic. At a 9-
month follow-up he showed an ejection fraction of 56%;
TAPSE 24 mm, and derived pulmonary artery pressure of
30 mmHg. Plasma concentration of pro-BNP was 137 pg/
ml. The echocardiographic Tei-index decreased to 0.42,
yet it did not normalize, indicating a residual subclinical
myocardial performance impairment,” which could however
be relative to patient’s age and history of arterial hyperten-
sion. The previously prescribed medical therapy was
confirmed.

Discussion

To our knowledge, this is the first case of a patient, prophy-
lactically treated with low-dose chloroquine for recurrent
malaria, who developed heart failure due to biventricular
cardiac dysfunction. Long-term chloroquine treatment can
produce cardiac complications, such as cardiomyopathy,
both restrictive and hypertrophic, and atrioventricular
blocks or other conduction disorders due to lysosomal
storage alteration. In fact, chloroquine toxicity seems to be
restricted to patients receiving high doses or long-term
treatment,” and it has been reported for treatments ranging
from 7 months" to 25 years.” In pathological examina-
tions'*"” hypertrophy of myocardiocytes with heavily vacu-

olated cytoplasm and disorganization of the myofibrillar
architecture has been found. Therefore, specific evidence of
chloroquine cardiotoxicity would require electron micros-
copy, by showing dense residual bodies with folded mem-
branous aggregates and curvilinear bodies. These changes
are preferentially found in the cardiac septum,” and this
might explain the possible involvement of the conduction
system. In our patient, according to the results of endomyo-
cardial biopsy, the cause of biventricular cardiac failure was
likely due to chloroquine-induced cardiomyopathy. In fact,
he had been only mildly hypertensive and the pathologic
findings are consistent with previous well-documented
descriptions from similar cases. Histopathologic examina-
tion also enabled exclusion of lipofuscinosis, secondary
amyloidosis, myocarditis, and active vasculitis — differential
diagnoses that may mimic this condition.*">'** Despite the
introduction of optimal medical therapy perhaps being a
sufficient reason for left ventricular function and heart
failure improvement, the subsequent chloroquine with-
drawal, resulting in complete resolution of symptoms and
left ventricular dysfunction, and normalization of pro-BNP
levels,”” further supports the hypothesis of chloroquine
toxicity.

The diagnosis of chloroquine-toxicity cardiomyopathy is
often delayed since the toxicity of the drug might be misat-
tributed to other factors in these patients. The endomyocar-
dial biopsy, or in some cases the muscle biopsy, are essential
to confirm antimalarials toxicity® and exclude acute myocar-
ditis.* Echocardiography should be used to look for cardiac
hypertrophy and a biopsy specimen examined to confirm
the toxicity of treatment.**” Recently, magnetic resonance
imaging has been proposed as a useful tool,” but the inter-
pretation of images appears controversial.*

Chloroquine treatment should be stopped on establish-
ment of the diagnosis. Stopping the treatment had a favor-
able outcome with improvement in left ventricular ejection
fraction in our case, confirming previous reports. Neverthe-
less, other studies have shown persistence of clinical signs
and histological lesions up to several years after stopping
treatment.'***’ In some cases the lack of improvement may
have been explained by the severity of the cardiomyopathy
at diagnosis. As a consequence, the potential for revers-
ibility and the severity in undiagnosed cases of these toxic
cardiomyopathies emphasize the importance of recognizing



early signs of toxicity in order to withdraw antimalarials
before the occurrence of life-threatening cardiac toxicity.
However, since the absolute proof of the association
between low-dose chloroquine administration and cardio-
toxicity would require ultrastructural examination, electron
microscopy examination of the sample should be performed
in order to corroborate the diagnosis.
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