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Anabolic-androgenic steroids (AAS) are a class of natural
and synthetic hormones, which owe their name to their
chemical structure (steroid nucleus) and their biological,
anabolic, and androgenic effects." Misuse of AAS for aesthetic
and performance purposes has become widespread, as they
provide increases in muscle mass and strength." It is estimated
that approximately 3.5% of the world’s population uses AAS.

Use of AAS dates back to ancient Creece, followed by the
Second World War. They were detected in sports competitions
in 1954 and later disseminated among bodybuilders and
identified in various sports in the Tokyo 1964 Olympic Games.?
Currently, we are witnessing a growing encouragement of
AAS use for aesthetic purposes, through “beauty chips” and
disguised as hormone replacement therapy. This indiscriminate
use culminated in a resolution by the Brazilian Federal Council
of Medicine against the prescription of these hormones for
aesthetic purposes.>

The literature is rich in demonstrating adverse systemic
effects of AAS, which increase the risk of adverse cardiovascular
events, as they cause atherosclerosis, by increasing LDL
cholesterol and inflammation; vasoconstriction, by action
on the renin-angiotensin-aldosterone system; thrombosis,
by direct action on prostaglandins, synthesis of procoagulant
factors and consequent interference in the coagulation
cascade, in addition to stimulating hematopoiesis; and vascular
injury* (Figure 1).

Itis also possible to demonstrate myocardial repercussions,
either by direct action on cardiomyocytes or by collagen
deposits, leading to cardiac muscle remodeling, fibrosis,
hypertrophy, and/or heart failure.*

Advances in noninvasive techniques have allowed better
analysis of the impact of AAS on the myocardium and
ventricular function. Recent publications have demonstrated
the direct cardiotoxicity of these substances, regardless of
whether they increase and/or worsen other risk factors for
cardiovascular diseases.*’

Baggish et al., using echocardiography and coronary
angiotomography, observed greater left ventricular mass
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and concentric hypertrophy, reduced systolic and diastolic
function, and greater coronary plaque volume in AAS users.

Smit et al., using data from the HAARLEM study (health
risks of anabolic androgenic steroid use by male amateur
athletes), with echocardiography performed in 3 phases
(before the AAS cycle, after the AAS cycle, and 1 year
after inclusion), confirmed the data from previous studies.
It is worth noting that around 41% developed arterial
hypertension, and more than 50% developed erythrocytosis,
which was classified as an independent risk factor for
adverse cardiovascular events. However, after one year of
discontinuation of use, the parameters normalized.®

Abdullah et al. used speckle tracking to observe longitudinal,
circumferential, radial, and torsional deformations. The authors
concluded that AAS users had biventricular systolic and diastolic
dysfunction, with 47% having left ventricular ejection fraction
lower than 49%.” In this context, this technique can help in the
early identification of myocardial pathologies induced by AAS use.

Castro et al. demonstrated the importance of using variables
obtained by speckle tracking in the detection of subclinical
dysfunction, showing that these variables are still little used in
this population. ® In a retrospective and observational study,
they analyzed the echocardiograms of bodybuilders, comparing
the results between two groups: users and non-users of AAS.
They added the analysis of myocardial work indexes, which
combine the measurement of systolic blood pressure and
echocardiographic data of deformation curves. Myocardial
work allowed the analysis of left ventricular efficiency, being
an effective technique for the evaluation of ventricular
performance.®

Castro et al. demonstrated that, even with normal
conventional echocardiography parameters, AAS users have
subclinical systolic dysfunction, which can only be identified
using speckle tracking techniques.® All AAS users had left
ventricular global longitudinal strain values below normal, with
78% having subclinical systolic dysfunction, despite a normal left
ventricular ejection fraction. The changes found with speckle
tracking techniques in AAS users confirm ventricular dysfunction
related to steroid abuse, being an effective way of detecting
this pathology early.®

The warning against abusive use of AAS is highlighted by
the recent article by Windfeld-Mathiasen et al., who evaluated
the incidence of adverse cardiovascular events in AAS users.
The authors found a 3-fold increased risk of acute myocardial
infarction; a higher risk of arrhythmias, atrial fibrillation being
the most prevalent; a 9-fold increased risk of developing dilated
cardiomyopathy; and a higher risk of deep vein thrombosis.

AAS use has been widespread among young or middle-
aged individuals for aesthetic and/or recreational purposes,
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Figure 1 - Mechanisms of cardiovascular injury due to AAS. Adapted from Fadah et al.* AAS: anabolic-androgenic steroids; ApoA:
apolipoprotein A; HDL: high-density lipoprotein; LDL: low-density lipoprotein; Lp(a): lipoprotein(a); NO: nitric oxide; RAAS: renin-

angiotensin-aldosterone system.

even in those who do not identify as athletes. In this population
with evidence of unexplained ventricular dysfunction or
premature coronary artery disease, cardiotoxicity due to AAS
use should be considered in the differential diagnosis.
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