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Possiblescenariosoftestosteroneandanabolicandrogenic steroids use in and outside medicine 
 
 
 
Abstract:  
 

Anabolic hormones, particularly testosterone and anabolic androgenic steroids 

(AAS), serve a range of applications with distinct goals, benefits, and risks. This article 

aims to clarify four primary scenarios in which these hormones are used, to aid in 

reducing misunderstandings and promoting more evidence-based discussions. The first 

scenario, testosterone replacement therapy (TRT), is well-documented as a treatment for 

hypogonadism, offering improvements in body composition, metabolic health, and 

cardiovascular outcomes with proper supervision. The second scenario involves 

therapeutic use of AAS in cases of significant catabolism, muscle loss, or other clinical 

conditions requiring anabolic support. Here, controlled studies underscore the potential 

of AAS to improve muscle mass, bone density, and physical function, though clinical 

practice underutilizes these therapies. 

A third, more debated scenario covers the controlled use of supraphysiological 

doses of testosterone and AAS for performance and aesthetics. Research, including 

randomized controlled trials (RCTs), has shown measurable benefits in body 

composition and physical strength with minimal adverse effects when appropriately 

monitored. However, such uses remain controversial and are not widely endorsed by 

medical organizations due to ethical and safety concerns. 

The final scenario contrasts sharply with the others, detailing the risks associated 

with unregulated AAS abuse. This includes prolonged use, high dosages, poor-quality 

products from the underground market, and polypharmacy, which collectively heighten 

the risk of severe health consequences. This chaotic pattern of abuse complicates the 

assessment of AAS’s specific impact on health due to numerous confounding factors. 

A clearer distinction between these scenarios could enhance academic and 

clinical discourse, leading to more precise recommendations. By acknowledging the 

varied contexts in which AAS and testosterone are used, healthcare providers and 

researchers may make better-informed decisions, advancing safer practices and more 

effective guidelines. 
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Introduction: 
 

 
The topic of anabolic hormone use, particularly testosterone and anabolic 

androgenic steroids (AAS), encompasses diverse applications, each with unique goals, 

benefits, and potential risks [1]. These uses range widely, from treating hormonal 

deficiencies like hypogonadism to enhancing physical performance and aesthetics [1,2]. 

However, the varied applications of these substances are often misunderstood or even 

conflated, complicating discussions in both clinical and academic settings [3]. A clearer, 

more nuanced perspective on these scenarios is needed to reduce confusion and guide 

evidence-based dialogue in medicine and public health [3]. 

Thus, in this context, the central aim of this scientific article is based on the idea 

that differentiating these scenarios is essential for advancing informed discussions and 

aiding clinicians in making appropriate, individualized decisions for patients. 

Additionally,by understanding these contexts more fully, we think that professionals 

can better evaluate the various benefits and risks, moving toward more targeted 

guidance and policies in both clinical and athletic domains. 

The following sections will discuss the division into four scenarios: 

hypogonadism and testosterone replacement, therapeutic use of anabolic steroids, 

controlled supraphysiological testosterone use for aesthetics, and anabolic steroids and 

PEDs (performance enhancing drugs) abuse. 

 
 
First scenario: hypogonadism and testosterone replacement 
 

Current knowledge indicates clearly that levels of anabolic hormones, including 

testosterone, progressively decrease with age, leading to an increased prevalence of 

hypogonadism and testosterone deficiency in older adults [4,5]. This hormonal decline 

contributes to a worsening profile of cardiovascular risk factors (such as diabetes, 

hypertension, metabolic syndrome, and obesity) and results in reduced physical fitness 

and adverse body composition changes [4,5]. These changes include loss of muscle 



 

 

mass and strength (sarcopenia and dynapenia), decreased bone mass (osteopenia and 

osteoporosis), and increased body fat accumulation (obesity) [1,4,5]. 

In contrast, testosterone replacement therapy (TRT) has been shown to partially 

or fully reverse these metabolic deteriorations without increasing cardiovascular risk 

and outcomes, as demonstrated in a recent Androgen Society Position paper [6]. 

Additionally, numerous longitudinal studies have linked hypogonadism to heightened 

cardiovascular events, while testosterone therapy appears to reduce these adverse 

outcomes [7], as reviewed by Corona G, et al (2018) in a meta-analysis including 37 

observational studies. 

Regarding body composition, as seen in a comprehensive literature review, by 

Traish A. (2021), that included predominantly randomized controlled trials, TRT in 

hypogonadal individuals promotes gains in muscle mass, increases in bone mass, 

reductions in body fat, and improvements across various physical fitness parameters 

(exercise capacity, muscle strength), as well as enhanced well-being and quality of life 

[8]. 

Therefore, we think that with appropriate clinical indication and adherence to 

contraindications, testosterone replacement therapy should be considered a valuable 

component of the therapeutic arsenal due to its substantial potential health benefits for 

individuals with testosterone deficiency. 

 
Second scenario: therapeutic use of anabolic steroids  
 

 
The search for therapeutic benefits of Anabolic Androgenic Steroids (AAS) 

dates back to the 1940s, with early observations of their capacity to increase muscular 

nitrogen retention and exhibit anti-catabolic effects [9]. Over the subsequent decades, 

numerous studies were published in scientific databases and compiled in collections 

(books), as seen in the Handbook of Experimental Pharmacology 43: Anabolic 

Androgenic Steroids (1976), edited by Professor Charles Kochakian, considered one of 

the pioneers in therapeutic use research [9]. More recently, other academic works have 

been published, such as Anabolic Therapy in Modern Medicine (2001) by Dr. William 

Taylor [10]. 



 

 

Together, these references present a compelling rationale, addressing how 

specific diseases alter anabolic capacity and increase catabolism, the prevalence of 

associated testosterone deficiency, deteriorations in body composition, the depletion of 

biological materials (bones and muscles), and studies that have documented the 

beneficial clinical outcomes linked to AAS replacement therapy in these contexts 

[9,10]. Some of the diseases mapped in this scenario, where AAS have been applied 

therapeutically, are listed in the table 1 below. 

 
Table 1: Therapeutic use of testosterone and AAS in clinical setting 

 
Kochackian CD - Handbook of Experimental Pharmacology 43: Anabolic Androgenic Steroids (1976) 

Taylor WN - Anabolic Therapy in Modern Medicine (2001) 
 

1. Sarcopenia and Frailty 
2. Corticosteroid-Induced Osteoporosis 
3. Postmenopausal Osteoporosis and Hormone 

Replacement Therapy in Women 
4. Osteoporosis and Male Andropause 
5. Autoimmune Diseases 
6. Amyotrophic Lateral Sclerosis 
7. Chronic Fatigue 
8. Multiple Sclerosis 
9. Rheumatoid Arthritis 
10. Sjögren’s Syndrome 
11. Systemic Lupus Erythematosus 
12. Systemic/Multiple-Sclerosis 
13. AIDS and HIV Infection 
14. Thermal Injury / Burn Patients 

15. Cancer 
16. Cardiovascular Diseases and Cardiac 

Rehabilitation 
17. Chronic Obstructive Pulmonary Disease  
18. Stroke  
19. Diabetes Mellitus 
20. Chronic Kidney Disease 
21. Muscular Dystrophies and Myopathies 
22. Spinal Cord Injury 
23. Alzheimer’s Disease and Cognitive Deficit 
24. Osteoarthritis 
25. Immobility and Gravity-Related Changes 
26. Nutritional / Nutrologyc Therapy 
27. Dermatological Diseases and Wound Healing 

 
As with testosterone replacement scenario, the therapeutic use of AAS, although 

still largely underutilized in clinical practice, should be considered, as we think, a viable 

option in the medical therapeutic toolkit due to its potential benefits in mitigating body 

depletion, preserving physical fitness, and improving clinical outcomes. 

 
 

Third scenario: controlled supraphysiological testosterone and aesthetics 
 
 

For over 50 years, testosterone and AAS have been used for aesthetic purposes 

and athletic performance enhancement [11]. Given the undeniable effects of these 

substances, the International Olympic Committee (IOC) banned the use of testosterone, 

its derivatives, and other anabolic hormones in competitions, classifying them as doping 

agents [11]. However, since then, numerous academic studies have been conducted on 

healthy young individuals (e.g., strength training practitioners) using supraphysiological 

doses of testosterone and AAS, providing significant insight into both their positive 

effects and potential risks [11, 12]. 



 

 

In this context, several rigorous randomized controlled trials (RCTs) have 

administered doses up to six times the standard therapeutic replacement dose 

(Testosterone Enanthate, 600 mg/week, for 20 weeks), showing marked improvements 

in body composition (fat reduction, lean mass increase) and physical fitness (muscle 

strength), with adverse effects considered clinically acceptable (that is, adverse effects 

were observed, particularly metabolic changes, but they were transient and not clinically 

significant during the period of supraphysiological use, with no severe health-related 

adverse outcomes reported) [12]. 

Other RCTs have examined cardiovascular effects with the supraphysiological 

use of testosterone mixed esters and nandrolone decanoate (200 mg/week), either in 

isolation or in combination, over 4 to 8 weeks, using echocardiography [13,14]. These 

studies found no significant changes across various hemodynamic and morphological 

parameters. According to authors, these cardiovascular findings associated with short-

term supraphysiological AAS use are supported by earlier uncontrolled studies that 

similarly found no alterations in echocardiographic and arterial dynamics [13,14]. 

In a controlled study by Anderson RA et al. (1992), no changes in mood or 

sexual function were observed with the use of 200 mg/week of testosterone enanthate 

over 8 weeks [15], and Pope HG et al. (1994) reported only rare behavioral changes in a 

controlled trial involving 160 athletes, in those who used up to three times the 

therapeutic dose (300 mg/week) [16]. 

According to logic, an essential factor to consider when discussing AAS use is 

that the beneficial and adverse effects are dose- and duration-dependent, rather than 

related to the purpose of use; thus, effects are observed regardless of whether the 

purpose is therapeutic or recreational (aesthetic and performance) [2,3, 9-12]. As such, 

many therapeutic studies have provided “proof of concept” for the appropriate clinical 

safety (not the complete absence of adverse effects, but clinically acceptable ones) of 

dosages that could also produce aesthetic effects (e.g., 200 mg per week of nandrolone 

decanoate for patients with renal anemia or 20-80 mg of oxandrolone for individuals 

with HIV) [17,18]. Therefore, by employing evidence-based scientific reasoning, proof 

of concept (internal validity) from therapeutic RCTs can allow for extrapolation 

(external validity) to other settings, including recreational use. 

Thus, the literature includes a substantial, although not fully comprehensive, 

body of research on the controlled use of AAS and testosterone at supraphysiological 

doses that can produce aesthetic effects [2,3]. Many professional societies and medical 



 

 

councils, however, do not recommend non-therapeutic use (for aesthetics or 

performance) due to a “lack of evidence of safety and efficacy,” a stance that is, at least 

partially, contradictory to various studies already published, particularly for short-term, 

cyclic use (as opposed to continuous supraphysiological dosing) [12-18]. 

Finally, we think that this third scenario could be considered “debatable”—that 

is, a cautious prescription wherein, on one hand, there is evidence of efficacy (for 

aesthetics and performance) with adequate clinical safety when used in a controlled, 

short-term manner and at moderate doses (up to six times the physiological replacement 

dose). On the other hand, medical and sports organizations do not endorse this use and 

may impose ethical and professional penalties on practitioners who engage in it. 

 
 

Fourth scenario: anabolic steroids and PEDs abuse 
 

 
From our point of view, this is a highly chaotic scenario that should be avoided 

by users, rigorously countered by healthcare professionals, and thoroughly understood 

by researchers. Also, it should not be compared to the third scenario due to the entirely 

inappropriate nature of comparing isolated supraphysiological use in a controlled setting 

with the uncontrolled and excessive abuse seen in this context. 

There is no doubt that the abusive use of AAS can lead to a range of side effects, 

from mild to severe, in most users, as documented by Parkinson AB.& Evans NA. in a 

survey of 500 users, where only 0.8% reported no side effects [19]. Among the 

commonly reported effects are increased skin oiliness and acne, gynecomastia, mood 

and behavioral changes, sexual dysfunction and testicular atrophy, water retention, 

insomnia, injection site pain, skin striae, increased body hair, hair loss, voice deepening, 

clitoral enlargement, elevated blood pressure, and alterations in cholesterol profile and 

liver enzymes [19,20]. 

However, as proposed by Goldman A.&Basaria S [20], the more severe effects, 

particularly cardiovascular ones, stem from low-quality methodological evidence that is 

insufficient for establishing causality, such as case reports, case series, retrospective 

case-control studies, cross-sectional studies, and uncontrolled cohorts. Additionally, 

according to Fanaroff AC et al. (2020), evidence without proper randomization is 

inadequate for accurately discerning the true benefits and risks, which can compromise 

the validity of a true proof-of-concept approach [21]. 



 

 

Indeed, numerous potential confounders exist in this context and should always 

be considered in academic discussions. These include the use of poor-quality drugs 

from the underground market (with adulteration rates exceeding 30%) [22], extremely 

high doses (10–30 times the therapeutic dose), continuous use over years, concurrent 

use of multiple drugs (polypharmacy, whether of AAS or ancillary drugs, which 

significantly raises the risk of clinical emergencies with substances such as GH, 

diuretics, beta-agonists, insulin, stimulants, etc.), different drug combinations, pre-

existing behavioral or mood alterations, inadequate assessment of prior clinical or 

laboratory outcomes, lack of understanding of personal and family health history for 

risk prediction, and absence of medical oversight aimed at advising discontinuation or 

reducing severe health risks that could potentially be avoided, among others 

[2,3,16,19,20,23]. 

Certain questions that can be proposed may assist professionals and researchers 

in gaining a clearer and more accurate perspective on adverse health outcomes when 

dealing with non-randomized studies, as presented in the following table 2. 

 
Table 2: Proposed investigative questions in uncontrolled studies 

 
Uncontrolled studies Questions 

 

 

Case report 

Case series 

Case-control 

Survey 

Cross sectional 

Cohort 

1- What was the patient’s personal and family 

health history prior to use/abuse? 

2- What was the source of the drug used? 

3- Was the quantity moderate, slightly 

supraphysiological, or abusive? 

4- Were AAS or testosterone used alone, or in 

combination with other legal and illegal 

substances? 

5- How long was the supraphysiological dose 

used? (total lifetime duration and time in 

continuous use) 

6- Was there any health monitoring or 

professional supervision aimed at reducing 

potential harms? 

 

 

Therefore, based on rational thinking, abusive, high-dose, uninterrupted AAS 

use with concurrent polypharmacy [24], along with the abuse of other legal (e.g., 

alcohol and tobacco) and illegal drugs (such as cocaine, marijuana, methamphetamine, 

LSD, ecstasy, etc.), without professional oversight and health monitoring, has led to 



 

 

severe health consequences for users, including fatalities, and must be avoided [19,20]. 

While it is clear that this scenario is dangerous, the exact and specific contribution of 

AAS to such outcomes remains obscure due to the numerous confounders present in this 

chaotic and uncontrolled context [20]. 

 

Conclusions:  

 

As proposed, certain distinctions can be relevant and useful for consideration in 

academic discussions and clinical practice. Furthermore, a thorough understanding of 

each scenario by professionals and researchers may help mitigate misunderstandings 

surrounding this controversial topic—the use of anabolic hormones, particularly 

testosterone and AAS—from therapeutic applications to aesthetic and performance-

enhancing purposes. 

 
Disclaimer (Artificial intelligence) 

The authors declare that generative AI was used only at the final stage of manuscript 
preparation and exclusively for linguistic refinement in English (Name: ChatGPT; 
Version: GPT-4; Model: OpenAI's Large Language Model; Source: OpenAI - 
https://openai.com). No original text was generated or substantively edited by the AI. 

 
References:  

 
 
1 - Nieshlag E, Behre HM. Testosterone, action, deficiency, substitution. Fourth 

Edition. Cambridge. United States: Cambridge University Press, 2012. ISBN-13: 978-
1107012905. 

 
2 - Evans NA. Current concepts in anabolic-androgenic steroids. Am. J. Sports 

Med. 32:534-542, 2004. DOI: 10.1177/0363546503262202. PMID: 14977687. 
 
3 - Hoffman JR, Ratamess NA. Medical issues associated with anabolic steroid 

use: are they exaggerated? J Sports Sci Med. 2006 Jun 1;5(2):182-93. PMID: 24259990; 
PMCID: PMC3827559. 

 
4 - Kaufman JM, Vermeulen A. The decline of androgen levels in elderly man 

and its clinical and therapeutical implications. Endocrine Rev. 2005, 28: 833 - 876. 
DOI:10.1210/er.2004-0013. Epub 2005 May 18. PMID: 15901667. 

 
5 - Hall SA, Araujo AB, Esche GR, et al. Treatment of symptomatic androgen 

deficiency: results from the Boston Area Community Health Survey. Arch Intern 



 

 

Med. 2008 May 26;168(10):1070-6. DOI: 10.1001/archinte.168.10.1070. PMID: 
18504335. 

 
6 - Morgentaler A, Dhindsa S, Dobs AS, et al.  Androgen Society Position Paper 

on Cardiovascular Risk With Testosterone Therapy. Mayo Clin Proc. 2024 
Nov;99(11):1785-1801. doi: 10.1016/j.mayocp.2024.08.008. Epub 2024 Oct 22. PMID: 
39436329. 

 
7 - Corona G, Rastrelli G, Di Pasquale G, et al. Endogenous Testosterone Levels 

and Cardiovascular Risk: Meta-Analysis of Observational Studies. J Sex Med. 2018 
Sep;15(9):1260-1271. doi: 10.1016/j.jsxm.2018.06.012. Epub 2018 Aug 23. PMID: 
30145097. 

 
8 – Traish A. “Age-Related” Testosterone Deficiency Should not Be Treated: 

CON. Androgens: Clinical Research and Therapeutics. 2021; 2. 46-55. 
10.1089/andro.2020.0019. 

 
9 - Kochakian C. Handbook of Experimental Pharmacology 43: Anabolic 

Steroids, Springer, United States, 1976. ISBN-13: 978-3642663550 
 
10 - Taylor W, Anabolic Therapy in Modern Medicine, McFarland, United 

States, 2002. ISBN-13: 978-0786412419 
 
11 - Dotson JL, Brown RT. The history of the development of anabolic-

androgenic steroids. Pediatr Clin North Am. 2007 Aug;54(4):761-9, xi. doi: 
10.1016/j.pcl.2007.04.003. PMID: 17723875. 

 
12 - Bhasin S, Storer TW, Berman N, et al. The effects of supraphysiologic 

doses of testosterone on muscle size and strength in normal men. N Engl J Med. 1996 
Jul 4;335(1):1-7. doi: 10.1056/NEJM199607043350101. PMID: 8637535. 

 
13 - Chung T, Kelleher S, Liu PY, et al. Effects of testosterone and nandrolone 

on cardiac function: a randomized, placebo-controlled study. Clin Endocrinol (Oxf). 
2007 Feb;66(2):235-45. doi: 10.1111/j.1365-2265.2006.02715.x. PMID: 17223994. 

 
14 - Hartgens F, Cheriex EC, Kuipers H. Prospective echocardiographic 

assessment of androgenic-anabolic steroids effects on cardiac structure and function in 
strength athletes. Int J Sports Med. 2003 Jul;24(5):344-51. doi: 10.1055/s-2003-40705. 
PMID: 12868045. 

 
15 - Anderson RA, Bancroft J, Wu FC. The effects of exogenous testosterone on 

sexuality and mood of normal men. J Clin Endocrinol Metab. 1992 Dec;75(6):1503-7. 
doi: 10.1210/jcem.75.6.1464655. PMID: 1464655. 

 
16 - Pope HG Jr, Katz DL. Psychiatric and medical effects of anabolic-

androgenic steroid use. A controlled study of 160 athletes. Arch Gen Psychiatry. 1994 
May;51(5):375-82. doi: 10.1001/archpsyc.1994.03950050035004. PMID: 8179461.’ 

 
17 - Grunfeld C, Kotler DP, Dobs A, et al. Oxandrolone in the treatment of HIV-

associated weight loss in men: a randomized, double-blind, placebo-controlled study. J 



 

 

Acquir Immune Defic Syndr. 2006 Mar;41(3):304-14. doi: 
10.1097/01.qai.0000197546.56131.40. PMID: 16540931. 

 
18 - Gascón A, Belvis JJ, Berisa F, Iglesias E, Estopiñán V, Teruel JL. 

Nandrolone decanoate is a good alternative for the treatment of anemia in elderly male 
patients on hemodialysis. Geriatr Nephrol Urol. 1999;9(2):67-72. doi: 
10.1023/a:1008306301255. PMID: 10518249. 

 
19 - Parkinson AB, Evans NA. Anabolic Androgenic Steroids: A survey of 500 

users. Med. Sci. Sports Exerc. , 2006; (38): 644-651. 
 
20 - Goldman A, Basaria S. Adverse health effects of androgen use. Mol Cell 

Endocrinol. 2018 Mar 15;464:46-55. doi: 10.1016/j.mce.2017.06.009. Epub 2017 Jun 9. 
PMID: 28606866. 

 
21 - Fanaroff AC, Califf RM, Harrington RA, et al. Randomized Trials Versus 

Common Sense and Clinical Observation: JACC Review Topic of the Week. J Am Coll 
Cardiol. 2020 Aug 4;76(5):580-589. doi: 10.1016/j.jacc.2020.05.069. PMID: 32731936; 
PMCID: PMC7384793. 

 
 22 – Câmara LC.  Anabolic Androgenic Steroids from Underground Market: 

Drug Quality and Implications for Research. Asian J. Res. Med. Pharm. Sci.  2023, 12 
(3):59-64. doi.org/10.9734/ajrimps/2023/v12i3221. 

 
23 - Sagoe D, Andreassen CS, Pallesen S. The aetiology and trajectory of 

anabolic-androgenic steroid use initiation: a systematic review and synthesis of 
qualitative research. Subst Abuse Treat Prev Policy. 2014 Jul 2;9:27. doi: 
10.1186/1747-597X-9-27. PMID: 24984881; PMCID: PMC4091955. 

 
24 - Sagoe D, McVeigh J, Bjørnebekk A, et a. Polypharmacy among anabolic-

androgenic steroid users: a descriptive metasynthesis. Subst Abuse Treat Prev Policy. 
2015 Mar 15;10:12. doi: 10.1186/s13011-015-0006-5. PMID: 25888931; PMCID: 
PMC4377045. 

 
 
 
 


