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Abstract

The etiology of cardiomyopathy in a HIV patient is multifactorial.
Identifying the etiology of cardiomyopathy in a HIV patient needs ex-
tensive evaluation. Common causes include ischemic cardiomyopa-
thy, myocarditis due to viral infections and opportunistic infections,
cocaine abuse, alcoholic heart disease, drug toxicity or due to nutri-
tional deficiencies. However, in a number of cases the etiology is un-
known. We report a case of 36-year-old African American man with
history of HIV who presented with acute heart failure due to left ven-
tricular non-compaction (LVNC). Transthoracic and transesophageal
echocardiogram showed significant left ventricular trabeculations and
blood flow in deep recesses. Endomyocardial biopsy was suggestive
of LVNC. He underwent left ventricular assist device implantation
for destination therapy and subsequently cardiac transplantation.
The diagnosis of LVNC is often made by echocardiogram. As LVNC
could be a normal variant, a comprehensive diagnostic assessment in-
cluding multimodality imaging, a systematic screening of first degree
relatives, and a comprehensive clinical and genetic assessment by a
multidisciplinary team may be needed to arrive at the diagnosis. Early
diagnosis and timely intervention may reduce the risk of premature
death in these young patients.
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Introduction

The etiology of cardiomyopathy in a HIV patient is multifac-
torial. Various known causes include ischemic cardiomyopa-
thy, myocarditis caused directly due to viral infections (HIV,
Coxsackievirus, cytomegalovirus and Ebstein-Barr virus) or
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due to an opportunistic infection (toxoplasmosis and cryp-
tococcosis), dysregulated immune function, cocaine abuse,
alcoholic heart disease, drug toxicity (zidovudine and penta-
midine), or due to nutritional factors like selenium and L-car-
nitine deficiency [1]. However, in a number of cases, the eti-
ology is unknown. This article reports a case of a 36-year-old
African American man with history of HIV and hepatitis B
presenting with cardiomyopathy due to left ventricular non-
compaction (LVNC). LVNC is a heterogeneous myocardial
disorder characterized by structural and functional abnormal
heart muscle and absence of other diseases sufficient to cause
the observed myocardial abnormality [2]. LVNC can be re-
garded as an isolated entity or as one of the traits that may
recur in cardiac and non-cardiac diseases [2]. Anatomically
it is characterized by prominent trabeculae, intratrabecular
recesses, and a left ventricular myocardium with two distinct
compacted and non-compacted layers [3-5]. Continuity ex-
ists between the left ventricular cavity and deep intratrabecu-
lar recesses, both of which are filled with blood with no evi-
dence of communication with the epicardial coronary artery
system [4, 5].

Case Report

A 36-year-old African American man with a history of HIV
(CD4 count of 1,024) and hepatitis B presented with 6 weeks
of progressive shortness of breath. He complained of ortho-
pnea, paroxysmal nocturnal dyspnea and decreased exercise
tolerance but denied symptoms of chest pain, palpitations, diz-
ziness or syncope. He had no past surgical history and was not
taking any medications at home. He had 12 pack-year history
of smoking. There was no family history of cardiomyopathy
or sudden cardiac death. On physical examination, tempera-
ture was 98.2 °F, heart rate 120 beats per minute (bpm), blood
pressure 116/71 mm Hg, respiratory rate 20 breaths/min and
saturation 98% on room air. He had hepato-jugular reflux with
jugular venous distension and S3 gallop on auscultation with
bilateral lower lung rales. Laboratory tests showed elevated
pro-brain natriuretic peptide. Chest radiograph was sugges-
tive of pulmonary edema and an electrocardiogram revealed
sinus tachycardia. Transthoracic echocardiogram showed ejec-
tion fraction of 17%, dilated left ventricle (LV), severe mitral
regurgitation and left ventricular trabeculations (Figs. 1, 2).
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Figure 1. Transthoracic echocardiogram, parasternal short axis view of
the left ventricle showing non-compaction of left ventricle.

He developed acute hypoxic respiratory failure and hemody-
namic instability requiring intubation, mechanical ventilation,
inotropic therapy, and intra-aortic balloon pump for circula-
tory support. He was started on standard pharmacotherapy for
acute decompensated heart failure along with anticoagulation
for thromboembolism prophylaxis. Transesophageal echocar-
diogram showed significant left ventricular trabeculations and
blood flow in deep recesses (Fig. 2). Endomyocardial biopsy
showed endocardial fibroelastosis and intertrabecular recesses;
the fibroelastosis was seen extending on the surface of myo-
cardial trabeculations and recesses suggestive of LVNC (Fig.
3). He underwent left ventricular assist device implantation for
destination therapy and implantable cardioverter defibrillator
placement for primary prevention of sudden cardiac death. Pa-

Figure 2. Transesophageal echocardiogram with color Doppler show-
ing left ventricular non-compaction and blood flow in deep recesses.
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Figure 3. Endomyocardial biopsy showing endocardial fibroelastosis
and intertrabecular recesses. Fibroelastosis extends on surface of my-
ocardial trabeculations and recesses.

tient subsequently underwent cardiac transplantation.

Discussion

Historically, the prevalence of LVNC has been underestimated
due to the lack of knowledge about this rare condition and its
similarity to other diseases of the myocardium and endocar-
dium. However, diagnosis of LVNC has increased over the last
25 years. A study of pediatric patients with primary cardio-
myopathy showed that 9% of the patients had LVNC [6].

The median age at diagnosis of isolated non-compaction
cardiomyopathy in the initial case series of isolated non-com-
paction was 7 years ranging from 11 months to 22 years [3].

The 1995 World Health Organization (WHO)/Interna-
tional Society and Federation of Cardiology Task Force on the
definition and classification of cardiomyopathies did not clas-
sify non-compaction as a distinct cardiomyopathy but it was
rather grouped as an unclassified cardiomyopathy [7].

LVNC can be regarded as an isolated entity or as one of
the traits that may recur in cardiac and non-cardiac diseases
[2]. LVNC is categorized into 7 groups [2]: 1) Isolated LVNC
with normal systolic and diastolic function; 2) LVNC associ-
ated with left ventricular dilation and dysfunction at onset such
as Barth syndrome; 3) LVNC in hearts fulfilling the diagnostic
criteria for dilated cardiomyopathy, hypertrophic cardiomyo-
pathy, restrictive cardiomyopathy, or arrythmogenic right ven-
tricular cardiomyopathy; in these cases, cardiomyopathy and
LVNC are both present; 4) LVNC associated with congenital
heart disease (CHD), ranging from patent ductus arteriosus or
atrial/ventricular septal defects to more severe diseases, such
as the Ebstein anomaly or hypoplastic left heart syndrome;
these disorders can be either sporadic or familial, with CHD
in more than one family member; 5) Syndromes with LVNC,
either sporadic or familial, in which the non-compaction mor-
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phology is one of the cardiac traits associated with both mono-
genic defects and chromosomal anomalies; examples include
Anderson-Fabry disease and Danon disease; 6) Acquired and
potentially reversible isolated LVNC, which has been report-
ed in athletes; it has also been reported in sickle cell anemia,
pregnancy, myopathies, and chronic renal failure; and 7) Right
ventricular non-compaction, which can be concomitant with
that of the LV, or presents as a unique anatomic area of non-
compaction.

The spectrum of the initial presentation is wide, non-
specific and depends on many factors. It depends on whether
LVNC occurs in isolation or in association with a syndrome,
CHD, or other diseases, whether LVNC is studied in a pediatric
or adult population or whether LVNC is diagnosed in asymp-
tomatic patients during family screening. Clinical symptoms
at initial presentation are mainly the result of systolic/diastolic
ventricular dysfunction and include non-specific chest pain/
discomfort, heart failure symptoms, or arrhythmias [3, 4, 8-
15].

The diagnosis of LVNC is often made by echocardiogra-
phy. The ratio of non-compacted myocardium to compacted
myocardium at the end of systole is > 2:1, which is the most
often used echocardiographic criteria that were proposed by
Jenni et al [15]. The criteria also include presence of segmen-
tal thickening of the myocardial wall of the LV with two lay-
ers comprising of prominent trabeculations and deep recesses
with a thin epicardial layer and a thick endocardial layer. The
absence of coexisting cardiac abnormalities is required to ful-
fill the criteria. LV diastolic dysfunction, reduced global LV
systolic function, abnormal structure of papillary muscles,
and LV thrombi are non-specific findings that can be seen on
echocardiography [16]. Cardiac magnetic resonance (CMR)
can be used in correlation with an echocardiogram to local-
ize and quantify the extent of non-compaction. CMR offers a
detailed view of the cardiac morphology of the non-compacted
myocardial layer in the LV in any image plane including the
apical and lateral segments, which are not well visualized by
echocardiogram [17].

All patients with LVNC should receive family and genetic
counseling. Heart Failure Society of America (HFSA) recom-
mends obtaining careful family history for at least three gen-
erations and screening first-degree relatives of patients with
cardiomyopathy including LVNC. Clinical screening should
include history, physical examination, electrocardiogram,
echocardiogram, and creatine kinase MM fraction. Asymp-
tomatic first-degree relatives with negative initial screening
should be rescreened at 3-year intervals beginning in child-
hood or any time that symptoms or signs appear [18].

There is no therapy specific for patients with LVNC. De-
spite limitations of the published risk factors for adverse out-
comes, they are helpful to guide treatment, including medical
therapy and device therapy. Although so far unproven by pro-
spective studies, timely institution of evidence-based standard
heart failure treatment in asymptomatic patients with worsen-
ing LV systolic function may prevent the occurrence of com-
plications [11, 19, 20].

Therapy for LVNC is largely dictated by concomitant
clinical findings associated with myocardial dysfunction or
significant arrhythmias, or both, or CHD. Patients with evi-
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dence of systolic or diastolic dysfunction should be managed
on the basis of existing heart failure management recommen-
dations [21]. For patients with LVNC and associated systol-
ic dysfunction or dilated cardiomyopathy phenotypes, oral
treatments typically include anti-congestive medications that
help to favorably remodel the LV, including angiotensin-con-
verting enzyme inhibitors and f blockers, and an aldosterone
antagonist. Loop diuretics should be considered for patients
with evidence of congestion or volume overload, and aspirin
is used to reduce the risk of thrombotic complications. Inpa-
tient treatments include intravenous diuretics or vasodilatory
drugs, or both, in the setting of acute decompensated heart
failure. Inotropes can be used in patients with evidence of low
cardiac output and poor end-organ perfusion. Implantable-
cardioverter defibrillators are an option if patients meet crite-
ria for implantation as recommended in published guidelines.
Advanced pacing strategies, such as cardiac resynchroniza-
tion, are also used, and result in improvement in some patients
[17,22]. Ventricular assist devices and cardiac transplantation
are possibilities for patients with end-stage disease. Patients
with associated hypertrophic cardiomyopathy might ben-
efit from symptomatic treatment with B blockers or calcium
channel blockers when LV outflow tract obstruction is pre-
sent. Internal cardioverter defibrillator placement should be
considered for patients with increased risk of sudden cardiac
death [23]. The thromboembolic risks associated with LVNC
are well known [9, 24]. They are mainly reported in adults
[24], and thus antiplatelet or systemic anticoagulation should
be considered in adults, especially when the LV or atria are
dilated. The incidence of stroke or other embolic events in
children remains poorly characterized, and antiplatelet drugs
might be an option in those with depressed left ventricular
systolic dysfunction, evidence of spontaneous echocardio-
graphic contrast, severe left ventricular dilation, or dilated
atria. The presence of atrial fibrillation might also prompt use
of systemic anticoagulation. In patients with primary diastolic
dysfunction, drug treatment might be instituted but none has
proven benefit.

Outcomes of patients with LVNC are largely associated
with the presence of myocardial dysfunction or clinically sig-
nificant arrhythmias, or both. In 2013, Brescia et al [25] re-
ported that of 242 children with LVNC at a single center, 150
(62%) had myocardial dysfunction and 80 (33%) had a clini-
cally significant arrhythmia, both of which were strongly as-
sociated with mortality (P <0.001 and P =0.002, respectively).
Similar reports cite myocardial dysfunction or ventricular ar-
rhythmias as predictors of mortality in adults.

Echocardiographers and clinicians have to be cautioned
not to over diagnose LVNC. Non-compaction of the left ven-
tricular myocardium may reflect a morphological trait and
there is a grey zone between a normal variant and a patho-
logical myocardial structure with clinical relevance. A com-
prehensive diagnostic assessment including multimodality
imaging, a systematic screening of first degree relatives, and
a comprehensive clinical, and genetic assessment by a mul-
tidisciplinary team may provide the information to determine
whether LVNC is just a morphological expression or pheno-
typic variant of other cardiomyopathies of a primary genetic
disorder [26].
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Conclusions

Identifying the etiology of cardiomyopathy in a HIV patient
needs extensive evaluation. Rare condition like LVNC should
not be missed in these patients. The diagnosis of LVNC is of-
ten missed due to a lack of awareness. Early diagnosis and
timely intervention may reduce the risk of premature death in
these young patients.
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