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ndomyocardial fibrosis (EMF) is a restrictive

cardiomyopathy characterized by endocardial

fibrotic thickening that usually affects the apex

of one or both ventricles. EMF has been re-
ported in tropical and subtropical regions of Africa as
well as in India, Brazil, Columbia, and Sri Lanka. EMF
is uncommon in the United States; however, this car-
diomyopathy has been reported in white patients, even
in the absence of prior residence in tropical areas.!
EMF has not been previously reported in HIV-infected
patients. HIV commonly involves the heart and may
cause dilated, but not restrictive, cardiomyopathy. A
characteristic echocardiographic finding of EMF is
obliteration of the ventricular apical region. This
report presents a case of EMF with diagnostic echo-
cardiographic findings in an HIV-infected patient. The
etiology and pathophysiology of EMF, diagnostic con-
siderations, and treatment are reviewed.

CASE PRESENTATION

A 48-year-old man presents with a 1-month history
of nonproductive cough and exertional dyspnea. He
has serologic evidence of HIV infection, and his CD4
count is 93 cells/mmé.

Physical Examination

Physical examination is unremarkable, except for
an enlarged liver and edema of the feet. Cardiac exam-
ination reveals normal heart sounds, without an S, or
S, gallop. No audible murmur is noted.

Laboratory and Radiographic Evaluation

Laboratory tests reveal the following: leukocyte
count, 2200 cells/mm? without eosinophilia; blood
urea nitrogen, 7 mg/dL; and creatinine, 0.6 mg/dL.
Chest radiograph is normal, and electrocardiogram
shows poor R-wave progression in precordial leads.

Echocardiography reveals a mildly dilated right atrium
and right ventricle and a mass filling the right and left
ventricular apex suggestive of EMF (Figure 1).

Treatment and Outcome

The patient is treated with diuretics, and his acute
symptoms improve.

DISCUSSION

HIV and AIDS are associated with several cardiac
complications, including dilated cardiomyopathy and
myocarditis. According to a 1991 study, no specific etio-
logic factor was found for myocarditis in 80% of HIV-
infected patients with myocarditis.2 Myocardial oppor-
tunistic pathogens—viruses, bacteria, protozoa, and
fungi—were present in 15% to 20% of patients.?
However, none of these pathogens causes EMF.

The most common endocardial lesion reported in
AIDS patients is nonbacterial thrombotic endocarditis.’
Restrictive cardiomyopathy with EMF has not been
reported in AIDS patients. Thus, ascertaining HIV as an
etiologic factor in the development of EMF is difficult;
in this case report, EMF in the context of HIV may be
only a coincidence. However, because the patient in this
case does not have eosinophilia and has no history of
residing in a tropical area, it may be possible that HIV
contributed to his development of EMF.

Etiology and Pathophysiology
EMF is a progressive, restrictive cardiomyopathy.
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Figure 1. Echocardiography (parasternal long axis view) demon-
strates a mass filling the right ventricular apex extending to the
tricuspid valve apparatus (arrow). LA = left atrium; LV = left ventri-
cle; RV = right ventricle.

EMF is characterized by a fibrous endocardial lesion of
the right, left, or both ventricles, and EMF often in-
volves atrioventricular valves. Several etiologic hypothe-
ses for EMF exist, including filarial infection, eosin-
ophilia, and high cerium levels with low concentrations
of magnesium apparently found in endemic areas.*®
Cerium apparently stimulates collagen synthesis, which
could account for the fibrotic response in EMF. Mag-
nesium deficiency promotes the absorption of cerium
and enhances its toxicity.®

Hypereosinophilia, which is known to cause EMF, is
characterized by three stages.”-® The first phase of
hypereosinophilia is a necrotic stage characterized by
an intense myocarditis; this stage is followed by a throm-
botic stage, during which myocarditis has receded. The
third and final stage is fibrosis, presenting all the fea-
tures of EMF. The intracytoplasmic granule content (ie,
activated eosinophil) is probably responsible for the
toxic damage to the heart.1%1

HIV may cause a similar inflammatory myocarditis
in the absence of eosinophilia, which may subsequent-
ly lead to EMF and restrictive cardiomyopathy. Several
studies have shown that HIV may infect heart muscle
and cause myocarditis. Herskowitz et al'? obtained
endomyocardial biopsy from patients infected with
HIV-1 and with unexplained left ventricular dysfunc-
tion and congestive heart failure. Of the 33 biopsy sam-
ples, 17 (51%) showed myocarditis caused by HIV or
cytomegalovirus. Grody et al,** using sulfur 35-labeled
RNA probes encompassing the entire HIV genome,
found HIV nucleic acid sequences in cardiac tissue sec-
tions from six of 22 patients who died of AIDS.

The patient in this case lacked any apparent etiolog-
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ic factors: he had a normal eosinophil count and ab-
sence of previous residence in a tropical area.

Clinical Presentation

The onset of EMF is usually insidious but progres-
sive.* Patients with right-sided involvement present
with increased jugular venous pressure, a prominent
V-wave, and rapid Y-wave descent. The right atrium is
usually dilated. Hepatomegaly, ascites, and peripheral
edema are common.’> A worse prognosis is seen in
patients presenting with right- sided failure.®

Sudden death and syncopal episodes are not com-
mon in EMF compared with other causes of restrictive
cardiomyopathy (eg, hypertrophic obstructive cardio-
myopathy). However, atrial fibrillation may occur and
is more frequent in patients with right ventricular dis-
ease.’” EMF may affect left, right, or both ventricles
with extensive dense fibrous thickening of the apex,
which may diminish ventricle size. Pulmonary conges-
tion is common if the left side of the heart is involved.
Fibrosis may extend up to the inflow portion of the
ventricle and may involve papillary muscles, chordae
tendineae and atrioventricular valves,!® leading to
mitral or tricuspid insufficiency, stenosis, or both.*°

Diagnosis

Echocardiography is the diagnostic test that reveals
characteristic findings of EMF.2° The patient in this case
was diagnosed with EMF via two- dimensional echocar-
diography. Echocardiography shows apical obliteration
of one or both ventricles by echogenic material, sugges-
tive of fibrosis or thrombosis, causing small ventricles.
In some cases, the right ventricle is the chamber pri-
marily involved.?! With massive fibrosis, the right ventri-
cle is virtually nonfunctioning and acts as a passive con-
duit. The systolic function of the ventricles is preserved.
Because of the abnormal ventricular filling, the atria are
almost always dilated in this disorder.??

Endomyocardial biopsy may be helpful in diagnosis;
however, because of the risk of dislodging a mural
thrombus and subsequent embolization, endomyocar-
dial biopsy is not routinely recommended. Moreover,
the disease is often focal, and biopsy may miss the pa-
thologic lesion.?

Treatment

Currently, no effective treatment for EMF exists,
and the prognosis for patients with advanced disease is
poor.22! Patients have increasing right- or left-sided
heart failure, and digitalis glycosides and diuretics are
not particularly helpful. Surgery to excise the fibrotic
endocardium with valve replacement, if required,

(continued on page 50)
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offers symptomatic improvement and is the treatment
of choice in advanced disease.-%

Prognosis

The prognosis is poor in advanced disease (35% to
50% of cases have a 2-year mortality).’® Roberts et al*’
reported that 95% of a group of patients died within
2 years of symptom onset. In a study by Shaper et al® of
356 patients from Uganda, Africa, 44% of patients with
EMF died less than 1 year after the onset of symptoms
and an additional 40% died 1 to 3 years after onset.

SUMMARY

HIV may infect heart muscle fibers and cause
myocarditis, which usually leads to dilated cardiomy-
opathy. Restrictive cardiomyopathy in the form of EMF
is uncommon. The patient in this case demonstrated
such a finding. The pathophysiology of this phenome-
non is unclear; however, inflammatory myocarditis may
cause fibrosis, a theory which needs further investiga-
tion. Echocardiography is diagnostic of this disease.
EMF presents with diastolic dysfunction of the ventri-
cles. This disease has a poor prognosis and no effective
treatment. HP
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