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Friedreich’s Ataxia
as a Cause of Premature
Coronary Artery Disease

Friedreich’s ataxia is the most common hereditary neurodegenerative disorder, and more
than half of all patients show echocardiographic evidence of cardiomyopathy. Although
angina has been reported in these patients, the role of coronary artery disease has previ-
ously been dismissed and is therefore underestimated. Premature obstructive coronary
disease has rarely been angiographically demonstrated in patients with Friedreich’s ataxia.
We present an unusual case of a 35-year-old woman with Friedreich’s ataxia who pre-
sented with intermittent chest pressure associated with dyspnea and diaphoresis. Cardiac
catheterization revealed a chronically occluded left circumflex coronary artery and a high-
grade stenosis of the left anterior descending coronary artery. A Cypher® stent, placed
within the left anterior descending artery, left no residual stenosis. This case illustrates the
importance of fully investigating anginal symptoms in patients with Friedreich’s ataxia, be-
cause coronary artery disease is likely underdiagnosed in this population. Early diagnosis
may permit aggressive management and may delay the progression to end-stage cardio-
myopathy. (Tex Heart Inst J 2007:34:214-7)

riedreich’s ataxia is the most common hereditary neurodegenerative disorder,

and more than half of all patients show echocardiographic evidence of cardiac

involvement.! Although angina has been reported in these patients, the role of
coronary artery disease has previously been dismissed and is therefore underestimat
ed. Rarely has premature obstructive coronary artery disease been angiographically
demonstrated in patients with Friedreich’s ataxia. We present an unusual case of a 35-
year-old woman with Friedreich’s ataxia who presented with intermittent chest pres-
sure associated with dyspnea and diaphoresis.

Case Report

The patient was a 35-year-old white woman with a history of Friedreich’s ataxia and
associated quadriplegia, hypertension, diabetes mellitus, and dyslipidemia (this last
controlled with medical therapy). She was wheelchair-bound and a nonsmoker, with
no family history of premature coronary artery disease. In December 2005, she pre-
sented to her primary care physician with a 3-day history of intermittent chest
discomfort, characterized as a nonradiating sensation of pressure in association with
dyspnea and diaphoresis, which had lasted for 5 minutes. She was afebrile, with a heart
rate of 65 beats/min and blood pressure of 115/70 mmHg. The cardiac examination
revealed normal Ist and 2nd heart sounds, a positive 4th heart sound, and no appre-
ciable murmurs. The 12-lead electrocardiogram showed an ectopic atrial thythm with
low-voltage QRS, a rightward axis, a slightly prolonged QT interval, and nonspecific
ST-T wave changes. Evaluation of the patient’s lipids revealed total cholesterol of 153
mg/dL, triglycerides of 85 mg/dL, high-density lipoprotein cholesterol of 58 mg/dL,
and low-density lipoprotein cholesterol of 78 mg/dL. The hemoglobin A1C (glycated
hemoglobin) result was 8%. The rest of her laboratory results were normal.

Echocardiography, performed at an outlying hospital, revealed concentric left ven-
tricular hypertrophy with inferoposterior hypokinesis. Left ventricular function was
mildly depressed, with an overall estimated ejection fraction of 0.50. The patient then
underwent an outpatient dipyridamole-sestamibi myocardial perfusion study, which
revealed reversible inferolateral and anterolateral stress defects.

She was subsequently referred to our facility for elective cardiac catheterization. An-
giography revealed 2 serial 90% lesions in the proximal mid portion of the left anterior
descending coronary artery (LAD), chronic total occlusion of the proximal circum-
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flex coronary artery, and luminal irregularities in the
dominant right coronary artery (Fig. 1). The circum-
flex artery was filled by extensive, grade-III, right-to-
left collateral vessels. We successfully opened the lesion
in the proximal mid LAD by means of a 3.0-mm x 23-
mm Cypher® stent (Cordis Corporation, a Johnson &
Johnson company; Miami Lakes, Fla), leaving no resid-
ual stenosis (Fig. 2). The patient’s medical management
was optimized with aspirin, clopidogrel, metoprolol, li-
sinopril, and high-dose atorvastatin. She was discharged
after a brief, uneventful hospital stay.

Two months later, the patient presented to the emer-
gency department, again with chest discomfort. On
this occasion, laboratory evaluation revealed an elevat
ed troponin T level of 0.16 ng/mL (normal, <0.02 ng/
mL). Her electrocardiogram was unchanged from her
post-treatment results upon discharge. A repeat echocar-
diogram revealed global hypokinesis and a left ventricu-
lar ejection fraction of approximately 0.35. There was
marked asymmetric septal hypertrophy (2 cm). Repeat
coronary angiography revealed a widely patent LAD
stent and no substantial change in the coronary anato-
my (Fig. 3). Due to the rapid deterioration of left ven-
tricular function, the patient was referred to a tertiary
center for a 2nd opinion. There, she was thought to have
a “burnt-out cardiomyopathy” with a very poor progno-
sis. Medical therapy alone was recommended, because it
was believed, after a review of the current literature, that
further aggressive measures, such as placement of an au-
tomatic implantable cardioverter-defibrillator (AICD),
were not warranted due to poor life expectancy.

Fig. 1 Angiography revealed 2 serial 90% lesions in the proximal
mid portion of the left anterior descending coronary artery (large
arrows), chronic total occlusion of the proximal circumflex coro-
nary artery (small arrow), and luminal irregularities in the domi-
nant right coronary artery.
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Fig. 2 The sequential lesions in the proximal-to-mid portion of
the left anterior descending coronary artery were treated suc-
cessfully by means of a single 3.0-mm x 23-mm Cypher® stent
(arrow), which left no residual stenosis.

Fig. 3 Repeat coronary angiography, 3 months after the initial
procedure, revealed patency of the stent in the left anterior de-
scending coronary artery and no interim changes in the other
coronary arteries.

Discussion

Friedreich’s ataxia is a neurodegenerative disease with
autosomal recessive inheritance. It is the most common
hereditary ataxia, and it is characterized by progressive
gait and limb ataxia, loss of lower-extremity tendon re-
flexes, loss of proprioception, and dysarthria.” Cardiac
involvement is highly prevalent in these patients. Onset
of Friedreich’s ataxia usually occurs during puberty, and
survival beyond the 3rd decade is unusual. Trials with
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antioxidants have demonstrated reductions in left ven-
tricular mass, but no net survival benefit.” Most patients
succumb to respiratory failure before their 4th decade
of life.

The molecular defect in Friedreich’s ataxia is a mu-
tation in the frataxin gene localized to chromosome
9q13.? Frataxin is a mitochondrial protein found in
higher amounts in the brain, heart, and pancreas than
in other organs of the body. It is involved in iron ho-
meostasis and is an antioxidant. The mutation results
in the expansion of trinucleotide (GAA) repeats in the
intron 1. The GAA repeat expansion is found chiefly
in persons of European, North African, Middle Eastern,
and Indian descent” Among whites, the disease occurs
with a frequency of 1 in 50,000.* The number of repeats
is variable and appears to correlate with the severity of
clinical manifestations. At increased repeat expansions,
there is depressed transcription and expression of the
frataxin protein. Its deficiency results in mitochondrial
iron accumulation and in reduced antioxidant defens-
es.”® Patients with small repeat expansions do not have
cardiomyopathy. Their disease is characterized by early-
onset cerebellar ataxia and retained reflexes.®

Clinically, patients most commonly present with pro-
gressive neurodegeneration, as stated above. The disease
first manifests in the dorsal root ganglia, progresses to
the sensory posterior columns, spinocerebellar tracts,
and corticospinal tracts, and finally affects the large
sensory fibers in the peripheral nerves.? Cardiac in-
volvement is seen in more than 90% of patients’ and
is thought to be independent of the primary neurode-
generative process (that is, the degree of neurodegener-
ation does not predict cardiac involvement). In fact, 5
of the 6 patients originally described by Friedreich had
cardiac involvement. Such involvement can be detect-
ed by electrocardiography and echocardiography long
before clinical manifestation. Common electrocardio-
graphic findings include left ventricular hypertrophy,
abnormal ventricular repolarization, ischemic changes,
atrial tachycardia, and atrioventricular block’ Three dis-
ease manifestations may be seen on echocardiographic
examination: concentric left ventricular hypertrophy,
asymmetric septal hypertrophy, and dilated cardiomy-
opathy with depressed left ventricular function."'® The
most common cardiac manifestation is a hypertrophic
cardiomyopathy." The progression of cardiomyopathy to
heart failure is the most common cause of death in these
patients. Arrhythmias occur less often than might be ex-
pected and are usually supraventricular in origin. Ven-
tricular tachycardia has been reported with the much
less common dilated cardiomyopathy but is not known
to be associated with the hypertrophic form. The dis-
parity between Friedreich’s ataxia and other forms of
hypertrophic cardiomyopathy in the occurrence of ven-
tricular tachycardia may relate to the differences in his-
tologic abnormalities."
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Angina has been reported in patients with Friedreich’s
ataxia, although no correlation with coronary disease
has been shown.”” Initial necroscopic studies found lu-
minal narrowing in only 9% of coronary arteries ex-
amined."” This led to the dismissal of coronary artery
disease as a contributor to cardiac symptoms or to the
progression of the cardiomyopathy. Subsequent studies,
however, have found evidence of coronary artery occlu-
sions, mainly in small-caliber vessels, that were thought
to be caused mainly by fibromuscular dysplasia.” The
functional significance of coronary lesions in Friedreich’s
ataxia, therefore, has yet to be clearly delineated.

We have presented the case of a young woman with
typical anginal symptoms, multiple coronary artery dis-
ease risk factors, and Friedreich’s ataxia. She was found,
on coronary angiography, to have severe epicardial cor-
onary artery disease and subsequently to have rapid,
progressive deterioration of her cardiac function, de-
spite restoration of epicardial blood flow. To the best
of our knowledge, only 4 cases of acute myocardial in-
farction in association with Friedreich’s ataxia have been
described in the world literature,"" and only 1 of these
cases was associated with angiographically proven epi-
cardial coronary lesions.” Although the development of
premature epicardial coronary disease in our young pa-
tient might be attributable to her traditional coronary
risk profile, Friedreich’s ataxia cannot be dismissed as a
possible cause. It is quite possible that the disease expo-
nentially augments the effect of other traditional cardi-
ac risk factors. The question of Friedreich’s ataxia as a
cause of coronary artery disease was raised in the case
reported by Sharma and colleagues,” but they suspect-
ed that dyslipidemia and hyperhomocysteinemia were
also strong contributors to the disease in their patient. A
causal relationship between coronary artery disease and
Friedreich’s ataxia would be nearly impossible to dem-
onstrate statistically, due to the low number of cases.
However, it is important to identify traditional risk fac-
tors in patients with Friedreich’s ataxia and to initiate
aggressive medical therapy. Although sudden cardiac
death may occur, it is an infrequently described cause
of death. The role of prophylactic placement of AICDs
in this subgroup of patients has not yet been studied,
but such placement may warrant investigation.
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