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ABSTRACT
The abuse of anabolic androgenic steroids (AAS) has remained on the rise despite their well-known deleterious effects. We describe a
case of AAS-induced multisystem failure following an extensive history of abuse in a 41-year-old bodybuilder. Furthermore, we review
pertinent literature and discuss the different pathophysiologic mechanisms through which AAS affect the heart and other organs. This
case points to the possibility of multiorgan involvement and severe cardiac effects of AAS abuse in young individuals who may not
have any past medical history.
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T
he use of anabolic androgenic steroids (AAS) has moved
from the elite athlete and competitive bodybuilder to the
average fitness enthusiast. We report a case of a 41-year-
old man who developed multisystem organ failure that

complicated an extensive 20-year history of AAS abuse.

CASE PRESENTATION
A 41-year-old male fitness trainer presented with sud-

den-onset chest pain at rest 3 hours prior to presentation.
He had no significant past medical, surgical, or family his-
tory. He abused AAS for >20 years in significant amounts.
At presentation, the electrocardiograph was consistent with
inferior ST segment myocardial infarction with a heart rate
of 54 beats/min. His troponin level initially was
0.100 ng/mL and quickly rose to 95.200 ng/mL. Conse-
quently, an angiogram showed a totally occluded right cor-
onary artery. Thrombectomy and percutaneous coronary
intervention with insertion of a drug-eluting stent were per-
formed. His high-density lipoprotein was 30 mg/dL. Liver
enzymes were initially mildly elevated (aspartate transami-
nase, 74 IU/L; alkaline phosphatase, 117 IU/L; alanine
transaminase, 83 IU/L). His total bilirubin was 1.8 mg/dL
with an international normalized ratio of 1.7; brain natri-
uretic peptide was 1626 pg/mL; blood urea nitrogen was
elevated at 41 mg/dL; and creatinine was 3.14 mg/dL with

an estimated glomerular filtration rate of 22 mL/min/
1.73 m2. Urinalysis showed mild proteinuria and a moder-
ate amount of blood. The remaining workup was negative.

Chest x-ray was consistent with cardiomegaly with no evi-
dence of congestive heart failure (Figure 1). Cardiac echocardi-
ography demonstrated a severely dilated right atrium, right
ventricle, and left atrium; a normal-sized left ventricle with
moderate concentric left ventricular hypertrophy; and a
severely reduced left ventricular ejection fraction of <20%.
Akinesis was noted from the basal to mid inferior septal and
basal to apical inferior wall, consistent with right coronary
artery disease.

His postprocedure course was complicated by arrhythmias
with variable atrioventricular blocks (mostly third-degree
block), and by hospital day 2, he developed worsening acute
kidney injury, an abnormal coagulation profile, hyperbilirubi-
nemia, and acute liver injury with aspartate transaminase and
alkaline phosphatase levels reaching 2073 IU/L and 1837 IU/
L, respectively. Based on assessments by a gastroenterologist
and nephrologist, the patient had acute ischemic injury to
both kidney and liver secondary to decreased cardiac output.
He was given low-infusion-rate intravenous dextrose for the
acute liver injury while both liver and kidney function was
closely monitored. He was given furosemide with strict input
and output measurements.
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After approximately 7 days of hospitalization, the patient
showed remarkable improvement. Repeat echocardiography
showed improved left ventricular function with an increase in
left ventricular ejection fraction (35%). Liver and kidney func-
tion improved as well. His arrhythmias improved and he
remained stable at first-degree atrioventricular block with a
normal heart rate. At discharge, he had lost almost 30 pounds,
which was attributed to both his AAS abstinence and his
diuresis. He was discharged on hospital day 8 in stable condi-
tion to outpatient follow-up with cardiology, nephrology, and
gastroenterology.

DISCUSSION
AAS are a family of hormones that exhibit anabolic (mus-

cle-building) and androgenic (masculinizing) properties.1 They
include the natural male hormone testosterone as well as other
synthetic hormones.1 Several studies have shown that the use
of anabolic steroids remains on the rise.2 Our patient described
a chronic use of large amounts of various types of AAS, which
could very well explain his presentation and findings.

The lifetime prevalence of AAS among male adolescents
in Western countries is 5% to 10%.3 Although there is a
need for more substantiation and current evidence is mostly
anecdotal, emerging consensus supports an association of
AAS abuse with an increased risk of sudden cardiac death,
myocardial infarction, abnormal lipid profile, and cardiac
hypertrophy.4 Cardiovascular responses to AAS are due to
certain myocardial receptors that have transcriptional regula-
tory functions. AAS-induced hypertrophy appears to be due
to direct action on cardiac androgen receptors.5–7 In addi-
tion, the direct toxicity of AAS could result in fibrosis and
intimal hyperplasia of the intramural coronary arteries, result-
ing in chronic ischemic damage.8 Vasospasm may result from
AAS’s effect on the vascular endothelial cells.4 Alterations in
lipid profiles have been consistently demonstrated in the liter-
ature, and these changes produce a significant increased risk
of atheromatous coronary artery disease.9 Higher doses of
AAS are also associated with increased platelet aggregation,

yielding a procoagulant state, through a dose-dependent pro-
thrombotic profile.10 An autopsy study done in Sweden
involving 34 male AAS users revealed chronic pathologic
changes, specifically left ventricular hypertrophy, cardiac
fibrosis, and coronary artery disease.8,11

We emphasize here the subclinical presentation of a cardio-
myopathy without the typical symptoms of congestive heart
failure. We attribute this, as well as the low ejection fraction,
to compensated cardiomyopathy. This case suggests an acute
prothrombotic event resulting in right coronary artery infarct,
in addition to left ventricular dysfunction secondary to chronic
dilated cardiomyopathy as a result of AAS abuse. This unique
and concerning subclinical presentation is consistent with
other previously published isolated case reports on AAS abuse
in the literature.12–15

Given the diverse spectrum of steroid profiles and unclear
risk of each particular agent, in addition to the variable dosing, it
is difficult to risk-stratify this particular patient population. Fur-
thermore, given the off-label use of animal and human com-
pounds, in addition to the lack of regulation of concentration
doses with production, the time course of abuse is subject to
clinical risk interpretation. Review of the literature demonstrates
a fairly consistent level of clinical severity and pathological conse-
quence among patients abusing AAS ranging from the age of 18
to 50 with no significant past medical history for a time course
under just 1 year and up to as many as 20 years.1,12,16–20 It is
our recommendation that any significant exposure to AAS, given
its propensity for subclinical presentation, should warrant aggres-
sive cardiovascular, hepatic, and renal screening.
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