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Acute myocardial infarction with cardiogenic shock
in a young physically active physician concurrently
using the anabolic steroid sustanon: A case report
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Abstract. The association between ischemic heart disease
(IHD) and the concurrent use of anabolic androgenic steroids
(AASs) is underestimated in clinical settings. The tendency
of patients to not disclose AASs use may explain this under‑
estimation. In the present case report, the clinical case of a
26‑year‑old physically active male, who was a physician,
without any classical coronary risk factors, who presented
with chest pain that was misdiagnosed by the peripheral care
unit as skeletal muscle pain is described. Later, the patient
was brought to our central hospital (King Abdullah University
Hospital) suffering from a massive acute myocardial infarc‑
tion with marked ECG changes and cardiogenic shock.
Following stabilization of his condition, a detailed history of
the patient was taken, during which the patient admitted that
he was a chronic user of the anabolic steroid sustanon (250 mg,
once/week for 6 months) and amino acid supplements (whey
protein isolate, 6 tabs every day for 1 year). Specific cardiac
markers were increased and the patient exhibited dynamic
ischemic changes in his electrocardiogram. Notably, the coro‑
nary angiogram of the patient demonstrated ostial occlusion
of the left anterior descending artery, which was associated
with mid‑right coronary artery embolic obstruction. Other
than the anabolic steroids and protein supplementation use, the
patient history, examination and lab evaluation were normal.
During follow up, the patient continued to suffer heart failure
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with low ejection fraction. In addition, he developed apical
thrombus 2 months after primary admission. The patient
developed tachycardia in spite of optimal medical treatment
and finally received an implantable cardioverter defibrillator.
Physicians should always be aware of the possibility of AASs
use in young physically active patients. IHD should always be
suspected and investigated with typical chest pain in healthy
young patients, even if regular risk factors are not present.
Medical professionals should not be excluded as potential
AASs users/abusers.
Introduction
Anabolic steroids are synthetic derivatives of the naturally
occurring testosterone, which can be useful in the treat‑
ment of some clinical conditions including hypogonadism.
Unfortunately, these agents are often illegally or used without
prescription by athletes and young physically active indi‑
viduals aiming to increase their muscle mass and physical
performance (1). At high doses, termed supraphysiologic or
toxic doses, the use of anabolic adrenergic steroids (AASs) can
predispose individuals to serious complications, which may
affect a number of organs, including: the liver, kidney, sexual
and reproductive organs, the brain, the neurohormonal axis
and the cardiovascular system (2‑4).
The association between ischemic heart disease (IHD)
and the concurrent use of AASs is underestimated in medical
literature, possibly due to the tendency of the affected indi‑
viduals to conceal their use of AAS (5). However, several
cardiovascular complications have been reported with supra‑
physiologic doses of anabolic steroids. Myocardial infarction,
hypertension, stroke, cardiomyopathy, pulmonary embolism
and fatal and non‑fatal arrhythmias are examples of those
complications (2,3). Notably, only few case reports identified
in the literature describing young AASs users suffering from
acute myocardial infarction (AMI) (5). However, none of the
previous reports described such a case in a young physically
active physician.
The aim of the present report was to increase awareness
amongst physicians concerning the use of anabolic steroids
and their possible cardiovascular consequences, particularly in
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young patients without any obvious or normal cardiovascular
risk factors. In addition, young medical personnel cannot be
excluded from the group of potential users of non‑prescription
AASs. In fact, among these patients, admitting to the use of
AASs may be more embarrassing compared with others.
Case report
The publication of this report was approved by the local
Institutional Review Board of King Abdullah University
Hospital affiliated with the Jordan University of Science and
Technology (approval no. 781182018). The requirement for
patient consent was waived.
A 26‑year‑old physically active male who had no prior
medical history was admitted to the emergency department
(ED) in an associated public hospital. The primary complaint
of the patient was a severe chest pain lasting for 30 min. When
obtaining the medical history and initial examination, the patient
appeared healthy and had no other complaints, diseases or known
risk factors for coronary syndromes. The primary assessment of
the attending physicians and management plan were focused on a
musculoskeletal cause of the chest pain, taking into consideration
the young age of the patient, regular physical training, and the
lack of cardiovascular risk factors. The patient was discharged
with oral acetaminophen to be taken when needed.
At home, the patient's pain increased in severity and was
accompanied by excessive sweating and nausea. Consequently,
his family brought him back to the central university hospital.
The patient was admitted to the ED; he became dizzy, his
blood pressure was 80/40 mmHg, his pulse was regular (pulse
rate 101/min), his respiratory rate was 20/min and his blood O2
saturation was 90%. The patient's electrocardiogram (ECG)
revealed ST‑segment elevation up to 4 mm in leads V2 and V3.
At this stage, the diagnosis of a massive AMI associated
with cardiogenic shock was established. Immediately, the
patient was administered intravenous heparin (5,000 IU), oral
therapy with aspirin (300 mg crushed), clopidogrel (600 mg
loading dose), atorvastatin (40 mg), and provided with
optimum oxygen supply (simple mask, 3 liters/min).
Blood chemistry was obtained and demonstrated increased
levels of ischemic cardiac markers creatine kinase (CK)
(10,387 U/l) and CK‑MB (958.1 U/l). The fasting lipid profile
revealed a very low concentration of high density lipoprotein
(HDL) (0.4 mmol/l), with normal levels of low density lipopro‑
tein (LDL) (1.48 mmol/l).
The patient was transferred to the cardiac care unit (CCU)
for monitoring and preparation for urgent catheterization. In
the CCU, a new right bundle branch block was identified in the
patient's ECG. The echocardiography demonstrated low ejec‑
tion fraction (35%), anterior apical wall akinesia with grade
I mitral regurgitation and the left ventricular end diastolic
diameter was 5.7 cm.
Urgent cardiac catheterization was performed 1 h after
admission to the CCU, and total occlusion of the ostium of
the left anterior descending artery by large thrombus was
observed (Fig. 1). Successful recanalization was performed
with a bare metal stent (BMS) (3.5x23 mm), and throm‑
bolysis in myocardial infarction 2 flow was established. The
patient was then administered tirofiban using percutaneous
coronary intervention (PCI). The left circumflex artery was

normal; however, notably, the right coronary artery (RCA)
was affected: The pre‑bifurcation was totally occluded by an
embolized thrombus (Fig. 2). This may explain the changes
in ECG observed in the CCU. Successful recanalization was
performed with a BMS (3x18 mm). An intra‑aortic balloon
pump was inserted, and the patient was administered a small
dose (5 µg/kg/min) of the vasopressor dopamine for 2 days.
The patient had an uneventful hospital course. The
intra‑aortic balloon pump was removed, and treatment with
the vasopressor was stopped after 2 days. After 7 days, the
patient was discharged with the following medications:
Clopidogrel [75 mg per os (PO) once daily]; aspirin (100 mg
PO once daily); lansoprazole (30 mg PO once daily); atorv‑
astatin (40 mg PO once daily); spirolactone (25 mg PO once
daily); carvedilol (3.125 mg PO twice daily); lasix (40 mg PO
once daily); and enalapril (2.5 mg PO once daily).
After obtaining a detailed history, and when the patient
realized the seriousness of his condition, he admitted that he
has been using anabolic steroids and amino acids supplemen‑
tations (sustanon 250 mg, once per week for 6 months and
whey protein isolate, 6 tabs every day for 1 year).
During follow up, the patient continued to suffer heart
failure with low ejection fraction. In addition, he developed
an apical thrombus 2 months after admission. The patient
developed tachycardia in spite of optimal medical treatment,
and finally received an implantable cardioverter defibrillator.
Discussion
Few case reports of AMI occurring in healthy individuals who
are regularly/chronically using AASs have been documented
in the literature (2,5‑8). The lack of predisposing risk factors
for AMI, young age, male sex, being physically active and the
concurrent use of AASs were common factors in the majority
of these previous reports. All of the reports concluded that
the concomitant use of AAS may be responsible for these
events, as a well‑known cardio‑toxic factor. However, none of
these cases were able to prove a causal association between
AAS overuse and IHD. In agreement with this observational
association, evidence on other AAS‑induced cardiovascular
complications exist. For example; chronic AAS abuse has
been associated with ischemic stroke and cerebral hemor‑
rhage, renal infarction and sudden cardiac death (7,9‑11).
In the present case report, although the patient was a physi‑
cian, he did not realize the seriousness of his symptoms until
his condition had deteriorated significantly. The patient did
not disclose his chronic use of AASs, and the attending physi‑
cian trusted the patient's reported history. At first admission,
both the patient and the attending physician were considering
a musculoskeletal cause of the chest pain. The present report
emphasizes the fact that medical professionals can be AASs
users and they may ignore this usage and its association with
IHD. This may be associated with the effect of these substances
on the users mental status (12), the common association
between musculoskeletal chest pain and intense sports activi‑
ties, or the embarrassment of the medical professional users
to declare AAS usage, particularly because they are generally
perceived to understand the catastrophic effects of AASs.
The potential underlying pathological processes that predis‑
pose individuals to AAS‑induced AMI may include atherogenic,
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Figure 1. Angiogram of the left coronary branches. The black arrow indicates
total ostial occlusion of the left anterior descending artery by large thrombus.

Figure 2. Angiogram of the right coronary branches. The black arrow indi‑
cates the area of the right coronary artery affected. The pre‑bifurcation was
totally occluded by embolized thrombus.

thrombotic and vasospastic mechanisms, which were previ‑
ously reviewed (5). The risk of thrombosis may be increased
with AAS usage, which has been identified to activate platelet
aggregation (13,14). Conversely, AAS usage, particularly in high
doses, is known to stimulate erythropoiesis, which in turn can
increase blood viscosity and may predispose for vascular throm‑
bosis (2). In the present report, the blood hematocrit values of
the patient were normal. Although not extensively investigated,
these normal values may negate such an assumption of eryth‑
ropoiesis stimulation in this case. In addition, AAS abuse can
change patient lipid profiles unfavorably; with increased levels
of LDL‑C and decreased levels of HDL and lipoprotein‑A (9).
This was confirmed in the present case report; however, in
all previous case reports that documented these changes, the
patients were not screened for a sufficient length of time. In
these patients, the lipid values were measured at the time when
the patients were admitted to hospital due to AMI symptoms.
Notably, in the present case, the patient may have suffered
from both atherogenic (Fig. 1) and thrombotic (Fig. 2) coro‑
nary blockages. However, as it was not possible to examine
the patient prior to hospital admission, it is unknown if the
use of AASs caused the left atherosclerotic coronary lesion
or, alternatively, if this use exacerbated a pre‑existing lesion.
Conversely, there was no clear evidence of an intra‑ventricular
thrombus, which may have explained the embolic thrombus
in the right coronary artery. The documented evidence of the
ability of AASs to increase blood thrombosis (5) may explain
this event. In addition, although the vasospastic mechanism is
less established as a factor in AASs‑based AMI (15,16), it may
possibly intensify the atherogenic or the thrombotic mecha‑
nisms of AMI in AASs users. In concordance with these data,
AAS abuse has been identified to induce vascular and endo‑
thelial dysfunctions (17,18). Therefore, vasospastic agents were
added to the pharmacological regimen of the patient in the
present report. In addition, the ability of chronic AASs use to
cause arrhythmias (19,20) may lead to spontaneous formation

of small thrombotic embolisms, which in turn, may be trans‑
ported toward the coronary arteries and cause significant
blockages. Notably, the AMI itself in chronic AASs users may
also cause disruption to the autonomic nervous supply of the
heart, which may predispose these individuals to spontaneous
arrhythmias (5,21). In turn, this may cause a thrombotic event
within the ventricles, which may translocate to the coronary
arteries and cause an embolism.
Conversely, it has been suggested that chronic AASs use
may affect ventricular diastolic function (22). It may also cause
significant hypertrophy and consequent arrhythmias (23).
Coronary artery filling and normal coronary blood flow
depends on the diastolic period of the cardiac cycle. Therefore,
this may cause blood stasis, blood flow turbulence, and can
affect the endothelial‑vascular functions. Consequently, it may
predispose patients to thrombotic or atherosclerotic events.
The hypertrophic nature of the heart in AAS users can also
contribute to this mechanism. In addition, certain studies have
investigated the role of chronic AASs abuse in increasing both
systolic and diastolic blood pressure values (24), which in turn
may increase the heart load and predispose for AMI. However,
the patient in the present report arrived at the ER in cardio‑
genic shock. Therefore, the chronic effect on blood pressure or
cardiac hypertrophy were not measured, and remain unknown.
Finally, it was difficult to evaluate if the chronic compli‑
cations in the patient were due to the AASs use or his acute
ischemic condition. However, a number of previous studies in
the literature describe the ability of AASs to affect the functions
of the heart even after long periods of discontinued use (3‑5).
In conclusion, a case of a massive anterior MI in a young
physically active person who had no past medical history of
any cardiovascular risk factors was described. In this case,
AMI incidence was complicated with a cardiogenic shock and
a mid‑RCA embolic obstruction. The chronic use of AASs was
considered as the most likely cause for the condition of the
patient.
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Physicians should always be aware of the possibility of
AASs use in young patients suffering from chest pain, particu‑
larly in patients without obvious risk factors for ischemic
diseases. IHD should always be suspected and investigated
with typical chest pain in healthy young patients, even if
regular risk factors are not present. Increased efforts toward
increasing public awareness of the potential complications
of AASs abuse are required from medical and educational
institutes. Medical professionals should not be excluded as
potential AASs users/abusers.
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