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Chloroquine cardiomyopathy with conduction
disorders
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Abstract
A 58 year old woman on long term
treatment with chloroquine for systemic
lupus erythematosus presented with car-
diac conduction disorders and heart fail-
ure with hypertrophic cardiomyopathy,
which was confirmed by histology to be
related to chloroquine toxicity. The heart
failure improved on stopping chloroquine
treatment.
(Heart 1999;81:221–223)
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A 58 year old female domestic worker was
admitted to the department of general medi-
cine because of diVuse abdominal pain and
breathlessness on exertion. She also had fatigue
and was found on examination to have right
sided pleural and peritoneal eVusions. These
were confirmed by echography. History in-
cluded pulmonary tuberculosis at the age of 18
and a diagnosis of disseminated lupus ery-
thematosus (SLE) at the age of 20 with weak-
ness, fever, lymphadenopathy, and a rash,
which preceded nephropathy. She had been
treated with corticosteroids for 15 years
(1959–74); with azathioprine and cyclophos-
phamide for seven years (1959–66); with the
antimalarial drugs hydroxychloquine for 25
years (1970–95) to a cumulative dose of 4380 g

and then chloroquine for two years (1995–97)
to a cumulative dose of 657 g; and with
phenylbutazone for polyarthritis for four years
(1993–97). On examination, she was generally
unwell with a weight loss of 13 kg over two
years. On admission, she weighed 46 kg (height
159 cm). She had no fever, blood pressure was
120/80 mm Hg, and heart rate 74 beats/min.
There was a short pericardial rub and signs of
heart failure without any cardiac murmur.

Biochemical examination showed no indica-
tion of active SLE—C reactive protein was
7 mg/l (normal < 12). Erythrocyte sedimenta-
tion rate was 2 mm in the first hour and her
blood count was normal. Autoantibodies
including antinuclear, anti-DNA, and rheuma-
toid factor were negative. There was protein-
uria at 0.015 g/l and creatinine clearance was
0.78 ml/s. Creatine kinase was 219 UI/l (nor-
mal < 131) with a normal MB fraction. Aspar-
tate aminotransferase was 54 U/l (normal
< 36), alanine aminotransferase 52 U/l (nor-
mal < 36), and alkaline phosphatase 49 UI/l
(normal < 76). Abdominal echography showed
only moderate ascites, and chest radiography
showed cardiomegaly with an increased cardio-
thoracic ratio of 50% compared with 39% one
year earlier. There was also a small right sided
pleural eVusion. ECG showed complete right
bundle branch block with a long PR interval.
Previously there had been complete left bundle
branch block. The patient was admitted and
His bundle ECG showed a His conduction
velocity of 70 ms without any other conduction
anomaly. A DDD type pacemaker was im-
planted for security.

Transthoracic echocardiography (fig 1) sug-
gested a diagnosis of biventricular cardiac
hypertrophy with a left ventricular diameter of
37 mm and left wall thickness of 15 mm, giv-
ing a relative wall thickness of 0.81 and a left
ventricular mass index of 170 g/m2. Left
ventricular ejection fraction was 45% and the
Appleton profile on the mitral valve Doppler
was a restrictive type 3. The right atrium was
dilated and there was a small pericardial eVu-
sion but no valve lesions. The characteristic
lesion was a white echogenic area in the walls
especially in the septum. Because of this unu-
sual hypertrophy on echography in the context
of SLE, albeit seemingly inactive, an endocar-
dial biopsy was done to eliminate secondary

Figure 1 Cross sectional parasternal short axis view echocardiography suggesting
biventricular hypertrophy.
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amyloidosis, even though there was no biologi-
cal evidence of progression of SLE.

Measurement of the right ventricular press-
ure (RVP) indicated a reduction in ventricular
compliance (systolic RVP, 17 mm Hg; pre-
diastolic, 2 mm Hg; end diastolic, 14 mm Hg
with a large a wave); mean right atrial pressure
was 7 mm Hg. Microscopy of the myocardial
biopsy specimen excluded amyloidosis, haemo-
chromatosis, and glycogenesis but showed a
vacuolisation in the myocardiocytes with disor-
ganisation of the myofibrils and fibrosis in the
connective tissues. Ultrastructural examination
showed three types of lesions: a phagocytic
necrosis giving dense heterogeneous bodies,
pseudomyeloid formations, and curvilinear
bodies (fig 2). In the absence of a storage
disease such as ceroid-lipofuscinosis, these
bodies are found with chloroquine toxicity;
therefore, we diagnosed chloroquine cardio-
myopathy. In the retina, examination of the
fundus and the electroretinogram was normal.
Electromyogram showed a mixed lesion of the
nerve and muscle, and biopsy of the quadriceps
showed a vacuolar necrosis with identical
images to those of chloroquine myopathy on
ultrastructural examination.

Chloroquine was stopped and treatment
with angiotensin converting enzyme inhibitors
and diuretics led to the disappearance of the
signs of heart failure. Eight months after stop-
ping the chloroquine treatment there have been
no clinical or biological evidence of relapse in
the inflammatory disorder. The patient has
regained 8 kg in weight and has no evidence of
heart failure. Muscle enzymes (creatine kinase
and aldolase) are normal. Echocardiography
showed left ventricular systolic function is nor-
mal with an ejection fraction of 70% and left
ventricular mass index of 85 g/m2. There
remains a slight echodensity of the ventricle
walls. The electromyogram shows only a few
signs of myogenesis.

Review of the literature
Fewer than 20 cases of chloroquine cardiomyo-
pathy have been reported. In our case, we
observed an association between two cardiac
complications of chloroquine toxicity: conduc-
tion disorder and hypertrophic cardiomyopa-
thy. This pathology has been reported after
prolonged treatment with chloroquine from
seven months1 to 25 years,2 and may be more
likely with renal failure. When there is a cardiac
disorder, retinal involvement is inconsistent as
is peripheral muscle involvement, although the
histological appearance in muscle is identical.

ECHOCARDIOGRAPHIC ASPECTS

Clinical heart failure is a rare complication of
long term treatment with chloroquine and the
echocardiogram has rarely been recorded. As
in our case, Cubero and colleagues2 reported a
patient with biventricular myocardial hypertro-
phy with an echodense pattern in the walls and
dilatation of both atria. McAllister and
colleagues3 also refer to biventricular hypertro-
phy in one case studied by echocardiography
and another postmortem study, and similar
findings are reported by Estes et al.1 In
contrast, four reported cases with conduction
disturbance had normal echocardiograms.4

The restrictive pattern found by us on Doppler
examination was confirmed by haemodynamic
data. This aspect of dip and plateau pressure
tracing from the right ventricle has also been
observed in a case with endomyocardial
biopsies.5

CONDUCTION DISORDERS

The association of severe conduction disorders
and SLE treated with chloroquine is rare with
10 reported cases overall. The cause of the
conduction problem in SLE is diYcult to
define as it may be related to the disease aVect-
ing the heart as well as the treatment. Accord-
ing to Godeau et al,6 the incidence is 16% in a
series of 112 cases with SLE, but the five
patients with atrioventricular block were
treated with chloroquine and two of these had
cardiac involvement. The association of hyper-
trophic cardiomyopathy and severe atrioven-
tricular block with histological evidence sug-
gesting chloroquine toxicity confirms the
iatrogenic origin of cardiac disease. Conduc-
tion disorders have been reported in acute
overdose of chloroquine and in chloroquine
treatment of malaria.

HISTOLOGICAL ASPECTS

In our patients, light microscopy showed cellu-
lar hypertrophy of myocardiocytes with heavily
vacuolated cytoplasm and disorganisation of
the myofibrillar architecture. There is neither
inflammatory infiltrate evidence nor argument
for vasculitis. Electron microscopy showed
dense residual bodies with folded membranous
aggregates and curvilinear bodies. This pattern
is not seen in cardiac SLE without chloroquine
treatment.

These lesions, except the curvilinear bodies,
are seen in other storage diseases with lyso-
somal accumulation or with toxic reactions to
amiodarone or perhexiline maleate.

Figure 2 Lesions observed in cardiac and skeletal muscle
fibres under ultrastructural examinations: pseudomyeloid
structures.
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Experimental studies have shown that chlo-
roquine impedes mitochondrial oxidative me-
tabolism and is noxious to myocardial function
in acute intoxication. Chronic treatment can
lead to alteration of intracytoplasmic mem-
branes that are stored in lysosomes and
protected against enzyme attack. The intralyso-
somal phospholipases are in fact inactivated by
the increase in pH induced by the chloroquine.

Conclusion
The occurrence of conduction disorders in a
patient treated with chloroquine should raise
the possibly of a toxic mechanism. Echocardio-
graphy should be used to look for cardiac
hypertrophy and a biopsy specimen examined
to confirm the toxicity of the treatment. Chlo-
roquine treatment should be stopped on estab-
lishment of the diagnosis.

The few cases evaluated after an interval
from stopping the treatment have had a
favourable outcome with improvement in the

left ventricular ejection fraction,1 4 but most
studies have shown persistence of clinical signs
and histological lesions up to nine years after
stopping treatment.

We thank P Mezin and F Labat-Moleur for histological analysis.
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