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Abstract

Background: The ethical dilemmas in sports medicine have garnered increasing attention, particularly
regarding the off-label use of pharmaceutical agents to enhance athletic performance. This phenomenon
poses significant risks to athletes' health, integrity, and the competitive nature of sports.

Methods: A narrative literature review was conducted to evaluate the prevalence and implications of off-
label drug use among athletes. A comprehensive search of scholarly articles was performed across
databases such as PubMed, Scopus, and Web of Science, focusing on both hormonal and non-hormonal
substances commonly employed in sports.

Results: The findings reveal a concerning trend: athletes, driven by societal pressures and the pursuit of
competitive advantage, frequently misuse performance-enhancing drugs (PEDs), including anabolic
steroids and growth hormones. These substances are often acquired through unregulated channels, leading
to significant health risks, including cardiovascular complications, hormonal imbalances, psychological
disorders, and dependency. The misuse of these drugs is further exacerbated by misinformation and the
lack of stringent regulatory oversight.

Conclusion: The off-label use of pharmaceuticals in sports presents multifaceted challenges that
necessitate urgent attention from healthcare professionals, regulatory bodies, and sports organizations.
Educational interventions, enhanced health literacy, and robust regulatory frameworks are essential to
mitigate the health risks associated with off-label drug use and to uphold the ethical standards of
competitive sports.
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Introduction

Recently, there has been a rise in the off-label use of some drugs [1,2]. Off-label usage is described as the
purposeful use of a medicine for a therapeutic reason that deviates from the product's marketing
authorization. A medicine that has received formal approval for certain ailments or populations may be
administered off-label according to clinical judgment, forthcoming research, or anecdotal evidence [3,4].
This method provides adaptability in medical care, enabling individualized therapy and novel therapeutic
alternatives, particularly when conventional therapies are restricted or unsuccessful [3]. Off-label usage,
however, diverges from established medical practices due to its often absence of stringent clinical studies
and extensive data that substantiate permitted applications [3,5]. Regulatory agencies, such as the Food
and Drug Administration (FDA) or the European Medicines Agency (EMA), generally do not actively
regulate off-label uses. The doctor has full responsibility for off-label prescription [6,7]. Regulatory
authorities may give warnings on safety issues; nevertheless, the choice to dispense off-label mostly rests
with the clinical judgment and discretion of healthcare professionals [7].

The administration of medications beyond their approved indications is prevalent among both professional
and amateur athletes, including gym enthusiasts and bodybuilders [8,9]. Athletes are increasingly using
drugs for off-label purposes to improve performance, physical attractiveness, or expedite recovery, which
raises substantial safety and ethical issues [8,9]. Performance-enhancing drugs (PEDs) involve chemicals
that augment athletic performance by improving endurance, strength, and/or concentration. [1, 10, 11].
Common examples include anabolic steroids, growth hormones, stimulants, and other substances often
used outside their sanctioned medical applications to achieve a competitive advantage [12]. Performance-
enhancing drugs (PEDs) are often linked to the risk of usage, insufficient data about long-term effects, and
breaches of anti-doping rules [13,14]. Their use poses significant dangers, especially for long-term health
implications and equity in contests, including the erosion of competitive integrity.

The off-label usage enables athletes to use the pharmacological features of medications for competitive
gain, since pharmaceuticals designed for illnesses such as asthma are frequently repurposed to enhance
aerobic capacity [15,16]. The quest for competitive advantage often transpires in a high-pressure milieu,
where victory may provide substantial financial and social benefits, compelling sportsmen to pursue every
possible advantage [17]. The technique is, nevertheless, laden with hazards, including developmental and
side effects, ethical quandaries, and the possibility of fines in sports where the drug's usage contravenes
anti-doping standards [18].

These compounds are often provided orally or by injection, sometimes in a combination of pharmaceuticals
to achieve a purported synergistic effect via complimentary modes of action [19,20]. Such practices,
particularly those involving injectable administration, are generally performed in non-aseptic conditions,
with drugs being shared among users, reused without adequate sterilization, or improperly stored, thereby
substantially elevating the risk of infections and other medical issues, including adverse effects [19,20]. The
origins of these medications complicate the issue, since some persons get these medicines from
unregulated or dubious sources, using non-medical avenues such as counterfeit internet pharmacies, illicit
market vendors, or acquaintances [21,22]. The absence of regulation and control in these transactions leads
to the circulation of counterfeit or contaminated items, which pose substantial health hazards to consumers
[20,23]. The ramifications of off-label use can be grave, encompassing infections, allergic reactions, and
more critical conditions such as cardiovascular complications, hormonal dysregulation, psychological
disorders, dependency, episodes of social violence, and potentially fatal outcomes [7,8,14,24-30].

Access to these medications is restricted to prescription only due to these hazards [1]. Although numerous
substances are produced by reputable pharmaceutical companies, there is an increasing incidence of
smuggled and counterfeit medications, which frequently lead to adulterated or infected products
comprising incorrect dosages, alternative substances, harmful impurities, or toxic agents [31]. Although
these drugs, both hormonal as well as non-hormonal, are sanctioned for particular medical conditions, their
off-label application by athletes poses heightened risks, especially due to inappropriate dosing, absence of
medical oversight, and utilization of these substances beyond their designated therapeutic context [32].

https://reviewofconphil.com 1900



Hormonal drugs, such as anabolic steroids and growth hormones, affect the body's endocrine system and
are linked to perilous hormonal imbalances and many adverse effects, including hypertension, metabolic
alterations, and an elevated risk of cancer [33]. Anabolic steroids may result in hypertension, hepatic
damage, and reproductive health complications, while the abuse of growth hormone might induce
arthralgia, insulin resistance, and an elevated cancer risk [1,9,29,30,34]. Conversely, non-hormonal
medicines, like benzodiazepines and [32-agonists, may induce dependency, psychological impacts, and
cardiovascular problems [33].

This study is to provide an overview of the off-label use of pharmacological agents by athletes, including
both hormonal and non-hormonal compounds employed to augment performance, improve physical
appearance, and expedite recovery from injuries.

1. Methods

This research used a narrative literature review technique to assess the off-label utilization of
pharmaceuticals by athletes in sporting activities. A thorough bibliographic search was performed to collect
pertinent scholarly papers from PubMed (Medline), Scopus, and Web of Science.

2. Off-label substances

Off-label substances used in athletic practice differ according to the athlete's category, the sport involved,
and the intended results. The chemicals include both hormonal and non-hormonal molecules. Nonetheless,
a significantissue in athletics is the prevalent habit of concurrently using many drugs, often without enough
medical supervision. This approach is especially hazardous since it increases the likelihood of harmful
medication interactions. This may enable the synergistic effects of many medications to intensify, resulting
in compounded dangers. The combination of anabolic steroids and erythropoietin may increase the risk of
cardiovascular events, including thrombosis and myocardial infarction [35]. Diuretics may be used with
performance-enhancing medications, resulting in significant dehydration and electrolyte imbalance, hence
increasing the risk of cardiac arrest or other life-threatening disorders [18,36]. The cumulative
consequences of this are particularly alarming since they may remain unnoticed until significant and/or
irreparable damage has occurred. The extensive distribution, abuse, and off-label application of
polypharmacy in sports poses significant risks to athlete health.

Consumers concurrently use drugs, sometimes combining several to attain a presumed synergistic benefit
or to mitigate any detrimental consequences [19,20]. The most often used chemicals are mostly hormonal,
including testosterone, growth hormone, insulin, erythropoietin, and thyroid hormone [37]. Erythropoietin
(EPO) is administered in safe dosages to regulate erythropoiesis, enhance the oxygen transport capacity of
red blood cells, and address anemia caused by chemotherapy or chronic kidney disease. In athletics, it is
used to elevate hemoglobin levels, hence enhancing oxygenation in the bloodstream and augmenting
performance in endurance training and contests [38]. Notwithstanding the prohibition by the World Anti-
Doping Agency, athletes persist in using EPO to enhance their performance in endurance sports, including
running, cycling, and skiing [40]. In healthy non-athletic individuals, erythropoietin treatment enhances
submaximal exercise performance by about 54%, irrespective of the roughly 12% rise in VO2max [41].

HCG is often used as an ovulation inducer and in gonadotropin therapies [42]. It is crucial for placental
development and fetal growth, as well as spermatogenesis, and serves as a tumor marker in several cancer
types [42-44]. hCG is used off-label to enhance muscular strength and elevate testosterone levels [44]. Itis
especially esteemed for its capacity to promote endogenous testosterone production, rendering it a favored
option among sportsmen aiming to improve performance and physical aesthetics [44]. The introduction of
exogenous anabolic-androgenic steroids into the male body inhibits the natural synthesis of testosterone
by disrupting the hypothalamic-pituitary-adrenal axis via innate negative feedback mechanisms. This
results in testicular atrophy [1,9]. HCG is often used throughout and after steroid cycles to preserve and
restore testicular size and normal testosterone production [45].

Controlled dosages of growth hormone are used in the treatment of male hypogonadism, inflammatory

bowel disease, musculoskeletal disorders, newborn hypoglycemia, and infertility. In athletic training, the
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objectives are to enhance muscular strength, augment lean body mass, promote lipolysis, and expedite
healing from soft tissue injuries [1,9,46,47].

3. Motivations of Athletes for Off-Label Drug Utilization

Athletes across diverse competitive tiers, from top professionals to recreational amateurs, encounter social
constraints that often drive them to engage in off-label drug usage [1]. These pressures include the quest
for an ideal body image, weight control, and muscle mass enhancement, in addition to efforts to diminish
indications of aging and address tiredness or hormonal imbalances [1,10]. The evidence indicates that male
athletes are often more predisposed to participate in doping practices than female athletes. Research
indicates that males are more inclined to use performance-enhancing chemicals, often driven by the
aspiration to improve physical performance and gain a competitive advantage, while females generally
resort to dietary supplements mainly for health-related purposes [48,49]. The motives of professional
athletes seeking a competitive advantage and amateur athletes emphasizing aesthetics or fitness may vary,
although the related hazards are equally substantial. This use is sometimes predicated on data from
dubious websites, ads, and commercials [1].

The expedited recovery process is a significant rationale for sportsmen using off-label medications.
Pharmaceuticals designed for muscle-wasting conditions, such as anabolic steroids, may be used to
expedite recovery from injuries or intense workouts, enabling athletes to adhere to demanding training
regimens [50,51]. The aspiration to regulate weight, particularly in sports with stringent weight
classifications or aesthetic requirements, may prompt players to use drugs for hunger suppression or
metabolic augmentation [52]. Diuretics and other drugs not specifically designed for weight reduction may
be used off-label for the fast loss or management of weight [18]. Athletes often use drugs to improve
physical appearance, reduce weight, augment muscle mass, postpone aging, and enhance performance
[1,10,19]. Societal and media pressures to achieve an ideal body image, along with the pursuit of rapid and
sometimes unattainable outcomes, compel sportsmen to use these drugs, notwithstanding the inherent
health dangers and ethical dilemmas. Athletes may justify the use of performance-enhancing drugs due to
their aspirations for better physical appearance, greater strength, and improved recovery, despite the
acknowledged health dangers involved.

The growing focus on physical aesthetics and optimal athletic performance, particularly intensified by
social media and modern cultural discourses, seems to substantially propel players towards the usage of
off-label drugs. This discovery highlights the need for more study to comprehend the aggregate effects of
these social influences on the physical and emotional well-being of athletes, especially within younger and
susceptible demographic segments.

4, Misrepresentation in Off-Label Utilization

General consumers often seek information online, sometimes sourcing it from untrustworthy websites,
deceptive marketing, and misleading social media postings, which may result in the dissemination of false
or harmful advice and promote risky habits. [1]. Nevertheless, a significant portion of the accessible
material originates from organizations that often emphasize sales above reliable medical advice. This is
especially troubling for athletes using hormone therapies, since uneven rules and prescribing practices may
lead to confusion, prompting reliance on unsubstantiated claims from forums, social media, or anecdotal
suggestions [21]. Misinformation significantly contributes to the rising off-label use of prescription
medications, as well as the growing occurrence of adverse events associated with these treatments and the
larger social and economic hazards. [8,21]. This dependence on unreliable information results in poor dose,
inaccurate use, and a misapprehension of the related risks and adverse effects [8]. The absence of regulation
and control compels athletes to acquire these compounds from dubious sources, including the black
market, leading to the use of counterfeit or contaminated items [20,21]. This usage has extensive social and
economic ramifications, including heightened healthcare expenses, societal stigmatization, and perhaps
legal repercussions [53]. Moreover, athletes often depend on unreliable sources for information, resulting
in the misapplication and misinterpretation of the related hazards. The use of performance-enhancing
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drugs (PEDs) also engenders ethical dilemmas of equity in athletics and the coercion of athletes to adhere
to drug usage to maintain competitiveness [54].

The availability of both credible and dubious health information on the internet and social media
underscores a significant deficiency in health literacy among athletes. Mitigating this gap may need more
stringent controls around the distribution of medical material, particularly on platforms frequented by
younger or novice athletes, who may be more susceptible to disinformation. Future research should assess
the effects of misinformation on off-label medication use and investigate strategies to improve health
literacy.

5. Physical, Psychological, and Social Hazards of Off-Label Drug Utilization

The trend of off-label drug use among athletes is influenced by various psychological, social, and physical
factors, stemming from the desire to meet societal expectations and attain a more aesthetically pleasing
physique, including weight loss, muscle mass enhancement, reduction of aging signs, and performance
improvement [1,10,16]. The use of substances such as anabolic steroids, growth hormones, and
erythropoietin is linked to cardiovascular issues, including hypertension, myocardial infarctions, and
strokes [55,56]. Infections often occur, especially when medications are injected in non-sterile
environments [57]. Additionally, users may encounter hormonal abnormalities, such as gynecomastia,
testicular shrinkage, and monthly irregularities in women, potentially resulting in infertility. The improper
use of these drugs often leads to both physical and psychological dependency, compelling users to persist
in their use to maintain their physical look or performance levels [58]. The off-label use of prescription
medications in sports and fitness extends beyond personal health, with significant societal and economic
ramifications. The heightened strain on healthcare systems from managing side effects, the risk of social
stigmatization, and the legal ramifications of illegal drug use are substantial issues [54]. Moreover, the
ethical dilemmas about fairness in sports and the coercion on players to adhere to drug usage norms further
complicate the situation [36].

Social changes and aggressive actions contribute to isolation, damaged relationships, and reported
incidents of violence. Individuals often disengage from social interactions, preferring physical objectives
over interpersonal ties, resulting in their isolation [59]. The prolonged use of anabolic steroids heightens
the risk of adopting an antisocial lifestyle and increases the incidence of violent crimes and weapon offenses
[60-63]. Individuals who misuse steroids have a higher propensity for engaging in criminal activities, as
shown by epidemiological research, and steroids are sometimes recognized as an indirect cause of
mortality [64-66].

The proven medical hazards of off-label medication use are substantial; nevertheless, the psychological and
social repercussions, such as possible isolation and violent behaviors, need more scrutiny. The results
indicate that preventative methods must include not just bodily damage but also provide extensive mental
health care and counseling for athletes experiencing dependence or psychological consequences of such
activities.

6. Economic Implications

A significant issue is the origin of these substances; while physician prescriptions are required for these
compounds, athletes often seek alternate sources. Another health risk factor pertains to the sources from
which these substances are acquired, including online vendors, gym associates, trainers, or even through
inappropriate prescriptions from physicians who issue them without legitimate necessity or medical
justification, merely at the request of the individual [67]. The increase in the smuggling and counterfeiting
of pharmaceuticals, especially via the black market and illicit laboratories, highlights the vital necessity of
regulations such as the Falsified Medicines Directive (FMD), which seeks to safeguard public health by
obstructing the circulation of counterfeit medications within the European Union. This regulation is a
crucial legislative action aimed at safeguarding the pharmaceutical supply chain from unlawful and
hazardous chemicals that often infiltrate via illicit channels, including black market activities from other
nations [20,23].
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Concerning the economic aspect, off-label usage may constitute a substantial segment of healthcare cost for
managing adverse effects related to its use. [53]. Sivalokanathan et al. investigated the cardiac implications
of performance-enhancing drugs (PEDs), contrasting substances such as caffeine and anabolic steroids, and
highlighted the health hazards linked to PEDs that may result in elevated healthcare expenditures [68]. Oft-
label medication utilization imposes a significant strain on healthcare systems owing to the need for
managing diverse unfavorable consequences [69]. Sampaio et al. demonstrate that the annual expenses
associated with this off-label use, inclusive of problems, for 18-year-old boys in Sweden total around half a
million USD [70]. These expenditures include healthcare costs, productivity losses, and legal system
charges. Healthcare expenses account for 54% of the total, while productivity losses are 28% and court
costs make up 18%, all of which are substantial contributors [69]. The economic ramifications of off-label
prescription use, along with heightened healthcare expenditures and regulatory obstacles related to
counterfeit pharmaceutical marketplaces, highlight the pressing need for enhanced international
regulatory cooperation.

7. Prospective Investigations and Interventions

Future study must concentrate on the long-term health ramifications to comprehend the implications of
off-label medication use among athletes, especially across various demographics and sports categories [14].
It is essential to investigate effective solutions, such as educational initiatives, legislative reforms, and
support frameworks for athletes [70,71]. Sampaio et al. propose that preventative interventions, especially
those aimed toward gym attendees, may be economically advantageous and socially beneficial [69].

Another priority should be to examine the sources from which athletes get information on off-label drug
usage and to enhance the reliability and accessibility of correct information. Furthermore, research should
evaluate the efficacy of existing rules and suggest new frameworks to enhance the oversight of the
distribution and use of these chemicals in sports [54]. Comprehending the psychological drivers of off-label
medication use, including body image concerns, performance anxiety, and societal pressures, is crucial for
formulating focused psychological therapies [54,72]. Comparative studies must be undertaken to assess the
prevalence and effects of off-label medication usage across various sports, geographies, and competitive
levels to customize treatments appropriately. Future study should investigate the psychological drivers of
off-label drug use among athletes, especially emphasizing young athletes who may be significantly affected
by societal influences. Educational interventions must be customized for athletes, their coaches, and
support networks, with the objective of fostering a preventative strategy that encompasses psychological,
social, and physical aspects.

8. Conclusions

This research highlighted significant medications often used off-label in sports, underscoring their non-
approved usage and related detrimental consequences. Athletes frequently utilize hormonal agents (e.g.,
erythropoietin, insulin, human chorionic gonadotropin, human growth hormone, oxandrolone,
testosterone, and thyroid hormones) and non-hormonal substances (e.g., furosemide, clenbuterol,
glucocorticoids, and tamoxifen) to augment performance, elevate muscle mass, and accelerate recovery. The
off-label use of these medications entails considerable dangers, such as cardiovascular complications,
hormone disruptions, psychiatric disorders, dependence, and severe adverse outcomes including organ
damage and mortality. The report underscores an escalating issue, emphasizing the need for more stringent
rules and preventative strategies. The off-label use of these medications presents considerable hazards and
necessitates specific treatments to safeguard athletes' health and integrity.
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