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Abstract: The popularity of anabolic steroids
is growing worldwide, as is the desire for peak
physical performance. However, their side ef-
fects on the heart have not been discussed, and
the general population has been overdosing
beyond their physiological capacity, which has
a major impact on cardiovascular health. The
main objective of this study was to critically
analyze the current literature that relates the
use of steroids and anabolic steroids to car-
diovascular alterations, seeking to understand
their effects and impacts. This is a narrative
bibliographical study, in which articles from
the last 10 years that met the inclusion and ex-
clusion criteria were analyzed, available in full
and following the steps for screening the re-
sults, such as complete reading and selection
of articles that were pertinent and correspon-
ded to the objectives of the study. Analysis of
the materials showed that prolonged and so-
metimes abusive use of steroids is associated
with serious cardiovascular alterations, which
can compromise the functioning of the he-
art, generating cardiac hypertrophy, lipid al-
terations that favor thromboembolic events,
myocardial fibrosis, systolic and diastolic dys-
function, as well as lethal arrhythmias. Pro-
longed use of steroids and anabolic steroids
is strongly linked to structural heart disease,
often irreversible, which can result in sudden
death. The findings reinforce the need to raise
awareness about the risks of these compounds
and the importance of clinical guidelines for
case management and prevention.
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INTRODUCTION

The use of anabolic androgenic steroids
(AASs) has been strongly amplified by the me-
dia and by celebrities both in and out of the digi-
tal environment, especially among professional
athletes and gym-goers. With the aim of impro-
ving aesthetic appearance and achieving high
physical performance, these substances have
been increasingly used by the general popula-
tion without knowledge of the adverse effects [1]

Anabolic steroids are synthetic substan-
ces derived from testosterone, widely used by
athletes and bodybuilders to increase muscle
mass and physical performance [2]. Although
there is a therapeutic use, they are often wi-
dely used illicitly [3].

Studies show that the use of these substan-
ces is associated with a three times greater risk
of hospitalizations, as well as an association
with cardiovascular diseases [4]. The use of
anabolic steroids is linked to serious cardiac
pathologies, their abuse is closely associated
with numerous toxic and hormonal effects,
and identifying these patients to prevent side
effects and consequences that can be irreversi-
ble is of paramount importance [2].

In view of this, this study aims to review
and critically analyze the available literature
on the cardiovascular effects of anabolic ste-
roids, especially in athletes and physical acti-
vity practitioners.

METHODOLOGY

This study consisted of a narrative literatu-
re review, carried out with the aim of gathe-
ring and analyzing the available evidence on
the Cardiac Consequences of Anabolic Use.
The search for scientific articles was conduc-
ted in the SciELO and PubMed databases be-
tween November 2024 and April 2025.

The inclusion criteria adopted included
articles published in the last 10 years (2015-
2025), in Portuguese, Spanish and English,
which were original articles, case studies,
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meta-analyses, case reports and systematic
reviews, directly related to the central theme.
Exclusion criteria were articles whose content
was not relevant to the topic, according to an
initial assessment of the titles and abstracts.

The search terms used included: “Steroids”,
“Anabolic steroids”, “Cardiomyopathy”, “Arrhy-
thmia”, “Atherosclerosis” To optimize the re-
sults, Boolean operators (AND) and filters were
used for articles published in the last 10 years,
available in full and based on studies in human
species, restricting the articles to the conditions
previously established in the exclusion criteria.

The selection of studies was carried out in
three stages: initially, the titles and abstracts
were screened to identify the articles that met
the inclusion criteria. The selected papers
were then read in full. Finally, only studies
that provided information relevant to the stu-
dy’s objectives were included.

RESULTS

The literature review showed that the use
of anabolic androgenic steroids (AAS) is asso-
ciated with a series of serious cardiovascular
alterations that affect cardiac structure and
function. The main findings are summarized
in the Table and detailed below.

DISCUSSION

PATHOPHYSIOLOGY:

Steroids are used orally or intramuscular-
ly and are absorbed and sent to target tissues,
where they bind to androgen receptors or un-
dergo biotransformation. Testosterone, for
example, can be transformed into dihydrotes-
tosterone by the enzyme 5alpha-reductase, in-
creasing its androgenic power, or into estradiol
by aromatase, varying its biological effects [7].

In addition to promoting muscle growth,
these mechanisms are involved in a series of
adverse effects, especially on the cardiovascu-
lar system [7].
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Amendment Description Data/Evidence References
Left Ventricular | Increased thickness of the heart muscle, | Myocardial fibrosis was observed in 79% 2, 5]
Hypertrophy with fibrosis and necrosis of the tissue. of cases and tissue necrosis in 52%. ’
Cardiac Reduced ejection fraction and impaired | LVEF: 52% +/- 11% (users) vs. 63% +/- (8]
dysfunction diastolic relaxation. 8% (non-users; p< 0.001).

Sudden Cardiac Increased risk O.f sudden dea.th due 6 to 20 times greater risk; 1/3 of deaths

to atherosclerosis, thrombosis and . . [5,9]
Death - from cardiovascular disease.

myocardial damage.
Lipid chanees Reduced HDL and increased LDL, | Reduced HDL and elevated LDL in users (6]

P 8 favoring atherosclerosis and heart attacks. | of EAAS.

. Myocardial hypertrophy and fibrosis Increased risk of ventricular tachycardia
Arrhythmias create scenarios for lethal arrhythmias. | and atrial fibrillation. ]

Source: Authors 2025

CARDIAC HYPERTROPHY AND
EJECTION FRACTION:

Hypertrophic cardiomyopathy is an en-
largement of the left ventricle that is not di-
rectly linked to hypertension or other disea-
ses, but the use of steroids is directly linked to
this pathology. A study that analyzed 33 bo-
dybuilders found that 33% of the patients had
cardiomegaly and 30% had left ventricular
hypertrophy, as well as other manifestations
that were detected histologically, such as myo-
cardial fibrosis (79%) and cardiac necrosis at
some points (52%) [5]. Another study carried
out in Sweden with 87 patients showed that
the use of EAAs can lead to hypertrophic car-
diomyopathy [2].

Ejection fraction (EF) was also strongly af-
fected compared to non-users, where EF was
significantly lower in those who used these
substances, indicating systolic dysfunction. In
addition, the speed of early relaxation in dias-
tole was lower in users of EAAs, also demons-
trating diastolic dysfunction. [8]

A study of 24 athletes who used anabolic
steroids and 20 healthy athletes showed that
the basal-septal region in users showed de-
pressed myocardial function, compared to ge-
netic hypertrophic cardiomyopathy, with alte-
rations in the septal and apical regions [10].

SUDDEN DEATH

Sudden cardiac death (SCD) is one of the
most common medical causes of death in
athletes and is regularly correlated with the
use of drugs to improve performance. It is es-
timated that 1 in 200,000 young athletes suffer
from SCD [2]. The proposed causes of sudden
death in people who use EAAs are atheroge-
nic alterations, thrombosis, vasospasm and
direct myocardial injury [5].

Continued long-term use of anabolic ste-
roids is associated with a 6 to 20-fold increa-
se in cardiovascular mortality in recreational
athletes, where almost a third of these deaths
are attributed to cardiovascular diseases [9].
Studies show that 50% of men who use ana-
bolic steroids have coronary atherosclerosis,
a factor that predisposes to a possible acute
myocardial infarction [9]

LIPOPROTEIN CHANGES:

Users of anabolic steroids can show signifi-
cant changes in their lipid profile, with studies
showing that this leads to a reduction in plas-
ma levels of HDL (high-density lipoprotein)
and an increase in LDL (low-density lipopro-
tein), as well as a high risk of thrombogenicity
due to increased platelet activation [3, 6].

A case of a 43-year-old man who had been
using nandrolone and testosterone for more
than 20 years showed that his HDL levels were
low and his LDL was increased, in addition to
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a chronic total occlusion in several coronary
arteries that was seen on the coronary an-
giogram, although he was treated with a co-
ronary artery bypass graft, he had moderate
biventricular dysfunction while continuing to
use steroids [3].

Another comparative study also between
users and non-users showed the same changes
in lipid levels, where HDL was low and LDL
was increased [6].

ARRHYTHMIAS:

In addition to cardiac arrhythmias being a
chronic complication in those who use AAS,
the ventricular hypertrophy and myocardial
fibrosis that have been observed end up ge-
nerating a favorable field for the appearance
of lethal arrhythmias, multiplying the risk of
cardiovascular events [9]. The direct trophic
effect of anabolic steroids leads to inadequate
hypertrophy, which also contributes to lethal
arrhythmias [2].

OTHER CARDIOVASCULAR
CHANGES:

In addition to all the cardiovascular altera-
tions and effects, the use of EAAs is linked to
other types of alterations, as mentioned in the
case of a 60-year-old male bodybuilder, whe-
re in addition to presenting a reduced ejec-
tion fraction (25% - 30%) and Polycythemia,
which generated blood viscosity and a risk of
thromboembolic events [11]. In addition, a
control study analyzed 50 participants, where
those who used steroids showed greater coro-
nary inflammation, assessed by Pericoronary
Fat Attenuation (PFA), and increased levels
of pro-inflammatory cytokines such as IL-1,
IL-6 and IL-10 [6]
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CONCLUSION

Based on the results presented, it can be
concluded that the use of steroids and andro-
genic anabolic steroids is linked to serious car-
diovascular alterations and can be considered
a relevant risk factor. As presented in the case
of the 60-year-old bodybuilder, where even
after improving with treatment, he remained
symptomatic with heart failure [11]. In addi-
tion, changes in the lipid profile and functional
and structural alterations were also the result
of prolonged steroid use, where there was an
increase in the thickness of the interventricular
septum (12.8 + 2.1 mm) and a reduction in the
ejection fraction (58.2 + 5.7% vs. 64.9 = 5.9%
in non-users) [6, 8, 10], in addition, cardiac
hypertrophy with myocardial fibrosis can be an
alarming factor for lethal arrhythmias [2, 5, 9].

The study had some limitations that should
be considered when interpreting the results. The
main limitation was the small number of long-
-term studies, as well as the lack of research on
humans, with control groups and field research.

Finally, the results obtained reinforce the
importance of general knowledge about the
cardiotoxic effects of steroids and anabolic
steroids, where there is a deficit of information
in the population about the pathophysiologi-
cal mechanisms involved. The evidence found
may suggest including the use of anabolic ste-
roids as a risk factor, which could help health
professionals make decisions. In addition, the
data presented may broaden the discussion on
the subject, fostering future research and crea-
ting new protocols or guidelines.

In view of the limitations found, it is sug-
gested that future research focus on the lon-
g-term context, as well as thoroughly inves-
tigating the population that uses androgens,
through controlled trials and more robust me-
thodologies. Future research could not only
consider the use of precise technologies or
instruments, but also interdisciplinary appro-
aches. These initiatives could contribute to the
advancement of scientific knowledge.

DOI https://doi.org/10.22533/at.ed.15952325280515 E




REFERENCES

1- Sociedade Brasileira de Endocrinologia e Metabologia. Posicionamento oficial da SBEM sobre o uso de esteroides androgé-
nicos anabolizantes por individuos ndo portadores de doengas enddcrinas [Internet]. Rio de Janeiro: SBEM; 2022 [citado 2025
abr 4]. Disponivel em: https://www.endocrino.org.br/wp-content/uploads/2022/09/Posicionamento-da-SBEM-Anabolizantes.
docx.pdf

2- Diaz Conde Marcelo, Brito MD, Marquez VFG, Hernandez PRR. Paro cardiaco repentino atribuido a miocardiopatia hi-
pertréfica por uso de esteroides anabolicos. Reporte de caso. Med. crit. (Col. Mex. Med. Crit.) [revista en la Internet]. 2017
Abr [citado 2025 Mar 19]; 31( 2 ): 101-105. Disponible en: http://www.scielo.org.mx/scielo.php?script=sci_arttext&pi-
d=52448-89092017000200101&Ing=es.

3- Gomes DA, Paiva MS, Ranchordas S, Santos RR, Ferreira J, Trabulo M. Sindrome Coronariana Aguda em um Jovem do Sexo
Masculino com Uso Prolongado de Esteroides Androgénicos Anabolizantes. Arquivos Brasileiros de Cardiologia. 2023;120(2).

4- Horwitz H, Andersen JT, Dalhoftf KP. Health consequences of androgenic anabolic steroid use. Journal of Internal Medicine
[Internet]. 2018 Nov 20;285(3):333-40. Available from: https://onlinelibrary.wiley.com/doi/10.1111/joim.12850

5- Torrisi M, Pennisi G, Russo I, Amico E Esposito M, Liberto A, et al. Sudden Cardiac Death in Anabolic-Androgenic Steroid
Users: A Literature Review. Medicina. 2020 Nov 4;56(11):587.

6- Souza FR de, Rochitte CE, Silva DC, Sampaio B, Passarelli M, Santos MR dos, et al. Inflamagao Corondria Avaliada pela
Atenuagio de Gordura Pericorondria na Tomografia Computadorizada e Elevagao de Citocinas em Usuarios Jovens de Esteroi-
des Anabdlicos Androgénicos. Arquivos Brasileiros de Cardiologia [Internet]. 2023 Nov 20 [cited 2024 Jun 5];120:e20220822.
Available from: https://www.scielo.br/j/abc/a/6FdAHmM6BMZFjqY39WJKx]cYj/abstract/?lang=pt

7- Bond P, Smit DL, de Ronde W. Anabolic-androgenic steroids: How do they work and what are the risks? Frontiers in Endo-
crinology. 2022 Dec 19;13(36644692).

8- Baggish AL, Weiner RB, Kanayama G, Hudson JI, Lu MT, Hoffmann U, et al. Cardiovascular Toxicity of Illicit Anabolic-An-
drogenic Steroid Use. Circulation. 2017 May 23;135(21):1991-2002.

9- Buhl LE, Lehmann Christensen L, Diederichsen A, Lindholt JS, Kistorp CM, Glintborg D, et al. Impact of androgenic anabolic
steroid use on cardiovascular and mental health in Danish recreational athletes: protocol for a nationwide cross-sectional cohort
study as a part of the Fitness Doping in Denmark (FIDO-DK) study. BMJ open [Internet]. 2024 May 7;14(5):e078558. Available
from: https://pubmed.ncbi.nlm.nih.gov/38719280/

10- Grandperrin A, Schnell E Donal E, Galli E, Hedon C, Cazorla O, et al. Specific alterations of regional myocardial work in
strength-trained athletes using anabolic steroids compared to athletes with genetic hypertrophic cardiomyopathy. Journal of
Sport and Health Science. 2022 Jul;

11- Garner O, Iardino A, Ramirez A, Yakoby M. Cardiomyopathy induced by anabolic-androgenic steroid abuse. BMJ Case
Reports. 2018 Jul 23;bcr-2017-223891.



https://www.endocrino.org.br/wp-content/uploads/2022/09/Posicionamento-da-SBEM-Anabolizantes.docx.pdf
https://www.endocrino.org.br/wp-content/uploads/2022/09/Posicionamento-da-SBEM-Anabolizantes.docx.pdf
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S2448-89092017000200101&lng=es
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S2448-89092017000200101&lng=es
https://onlinelibrary.wiley.com/doi/10.1111/joim.12850
https://www.scielo.br/j/abc/a/6FdHm6BMZFjqY39WJKxJcYj/abstract/?lang=pt
https://pubmed.ncbi.nlm.nih.gov/38719280/

