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Abstract
Introduction
The use of androgenic anabolic steroids (AAS) negatively affects male fertility by disrupting hormone release
and reducing testosterone levels. Despite this, many men using steroids are unaware of fertility-related
consequences. We aimed to determine the factors associated with AAS resumption during fertility
treatment, specifically focusing on the duration, age, and dosage of AAS use prior to treatment. Our study,
the first of its kind, investigated risk factors for resuming AAS following fertility assessment.

Methods
We conducted a retrospective review of adult men diagnosed with infertility due to chronic AAS use between
2012 and 2022 at the University of Miami. The study included men with azoospermia or severe oligospermia
who were instructed to stop using AAS. Excluded were those who underwent orchiectomy for benign or
malignant conditions. We collected data on demographic characteristics, AAS route details, fertility
treatments, and AAS resumption. We hypothesized that risk factors for restarting AAS would include
duration of AAS use, type of AAS, pre-treatment testosterone levels, and increased age.

Results
We identified 94 men with infertility caused by AAS use. Among them, 31 (33.0%) resumed AAS therapy
within eight months after cessation. The median age of men who restarted AAS was 40 years. Those who
resumed AAS had used it for a longer duration prior to fertility assessment compared to those who did not
(60 months vs. 17 months, respectively). However, we found no statistically significant differences in age,
duration of AAS use, AAS administration details, or serum testosterone levels at the time of initial
assessment.

Conclusion
In conclusion, most men seeking fertility assessment due to AAS abuse did not resume testosterone therapy.
However, those who did restart AAS had a longer history of AAS use. Future high-quality prospective studies
are needed to better understand the risk factors associated with resuming AAS in male infertility caused by
anabolic steroids.
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Introduction
An estimated 2.2 million patients received treatment with androgenic anabolic steroids (AAS) in the year
2013 [1]. AAS use has significant and potentially long-lasting impacts on male fertility due to the disruption
of the hypothalamus-pituitary-adrenal axis. AAS exhibits negative feedback on the pituitary, leading to
suppressed follicle-stimulating hormone (FSH) and luteinizing hormone (LH) release, thereby resulting in
decreased levels of intratesticular testosterone (T) and suppression of spermatogenesis [2]. In
normozoospermic men who receive AAS, it has been shown that around 98% will develop oligospermia or
azoospermia [3-5]. Despite these deleterious effects, patients are often not properly counseled before the
initiation of AAS. Studies report that fewer than half of patients were aware of the effects of AAS on fertility
[6]. Alarmingly, physicians prescribing the medication are also not fully aware of the potential impact on
fertility. In a study by Ko et. al. 25% of urologists believe that AAS use improves male fertility [7]. Studies
report that around 7% of patients seeking fertility assessment will be on AAS [8]. 

Discontinuing AAS use is the first step in the management of patients with male factor infertility secondary
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to anabolic steroid abuse. Recovery of spermatogenesis after AAS cessation occurs is reported to occur in
64-100% of men within 12 months [4,9,10]. Thus, there are a significant number of patients with persistent
abnormal sperm production. Treatments have been used to expedite spermatogenesis, which includes the
use of human chorionic gonadotropin (hCG) in combination with FSH and/or selective estrogen receptor
modulators [9,11]. However, some men will never regain normal spermatogenesis [9,11]. Previous studies
have demonstrated that, after discontinuing AAS, patients have withdrawal symptoms, including transient
flu-like symptoms, depression, decreased sex drive, fatigue, muscle pain, joint pain, headaches, and cravings
to resume steroids [12-14]. To alleviate these symptoms, medical treatment with fluoxetine, hCG, and
clomiphene has been utilized with some success [13,15]. However, for AAS users, it is estimated that 30%
will develop dependence [16]. These symptoms likely contribute to a return to AAS use even in those
patients seeking fertility treatment.

Shared decision-making with men during their fertility care can have important implications for their
decision to restart AAS. Therefore, our objective was to determine if there are identifiable risk factors that
lead to an increased likelihood of AAS resumption while undergoing fertility treatment. We hypothesized
that time on AAS, age, and dosing of AAS before treatment would be correlated with resuming AAS. To our
knowledge, this is the first study to evaluate potential risk factors for resuming AAS following treatment for
AAS-associated infertility.

Materials And Methods
A retrospective chart review was performed to identify patients who presented to the University of Miami
Men’s Health Department with possible male factor infertility secondary to AAS abuse between 2012 and
2022. Utilizing the University of Miami Health electronic medical record database, we identified 189
patients. We included men aged 18-75 years old, who received treatment in the men’s health clinic at the
University of Miami and patients placed on clomiphene citrate and/or hCG following the initial evaluation.
Both patients taking prescribed steroids through a provider and those using steroids recreationally were
included. impact Those with a history of pelvic radiation, chemotherapy, or radical orchiectomy were
excluded. After selection, a total of 94 participants were included in this study.

Data extracted from the electronic medical record included demographics, the dosage of AAS, the route of
administration, and the duration of time on AAS. Additionally, we examined serial labs to monitor changes
in sperm concentration, FSH, LH, and serum testosterone level (T) as a result of clomiphene and/or hCG
therapy. We determined whether the patient had restarted AAS-based patient self-reporting and
prescription records. A Mann-Whitney U test was performed on continuous variables, with a p <0.05 defined
as statistically significant. All statistical analyses and visualizations were conducted in SAS Studio (Version
5.2).

Results
A total of 94 men with azoospermia or severe oligospermia secondary to anabolic steroid use were
identified, with a median age of 38.5 years (interquartile range (IQR): 33.2-45). A summary of demographic
and laboratory values at the time of initial assessment can be viewed in Table 1. Of these 94 men, 31 (33.0%)
restarted AAS therapy. These men restarted AAS therapy within eight months (IQR: 6.5-18.0) of cessation.
Men who restarted AAS had a median age of 40 years (IQR: 34.5-44.5). Patients that restarted AAS therapy
were on AAS for a longer duration prior to fertility assessment compared with those who did not resume (60
months IQR: 27-126 vs. 17 months IQR: 4-60, respectively). Patients who resumed AAS therapy had a
median decrease in serum testosterone compared to baseline after starting hCG and/or clomiphene of 234
ng/dL (IQR: -531-6.5).
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Study Demographics Total (n=94)

Median Age (years) (IQR) 38.5 (33.2-45)

Median Serum Total Testosterone (ng/dL) 414 (239-742)

Median Time on AAS (months) (IQR) 48 (12-20)

Route of AAS

Injection 32 (34%)

Oral 15 (16%)

Gel 3 (3%)

Testopel 2 (2%)

Unknown 42 (45%)

Median Sperm Conc. (million/cc) (IQR) 0.5 (0-3.5)

TABLE 1: Study demographics at the time of initial assessment
IQR: Interquartile range, AAS: androgenic anabolic steroids, Conc.: concentration, n: # of participants 

We did not identify any statistically significant differences between age, duration of time on AAS therapy,
pre-assessment AAS route, and dosing, as well as the serum testosterone at the time of initial assessment
(Table 2).

Study Demographics Restarted AAS (n=31) Not Restarted AAS (n=63) P value

Median Age (years) (IQR) 40 (33-45) 38 (33-45) 0.9999

Median Serum Total Testosterone (ng/dl) (IQR) 417 (226-664) 450 (316-747) 0.7481

Median Time on AAS (months) (IQR) 61 (24-24-135) 24 (12-72) 0.0548

Route of AAS, n(%)

Injection 10 (32.3) 22 (34.9)

0.4167

Oral 7 (22.5) 8 (12.7)

Gel 2 (6.5) 1 (1.6)

Testopel 1 (3.2) 1 (1.6)

Unknown 11 (35.5) 31 (49.2)

Median Sperm Conc. (million/cc) (IQR) 0.68 (0-3.6) 0.30 (0-3.4) 0.6193

TABLE 2: Differences in baseline characteristics, serum testosterone, and sperm concentration
between men who restarted AAS and those that did not restart AAS following fertility assessment
IQR: Interquartile range, AAS: androgenic anabolic steroids, Conc.: concentration, cc: cubic centimeter, n: # of participants 

Discussion
The use of AAS is a common etiology for secondary male factor infertility. While the treatment of this,
consisting of cessation of anabolic steroids and utilization of alternative agents, is well established, data
regarding the likelihood of resumption after fertility evaluation are sparse. Identification of predictive
factors for resuming AAS use will help clinicians appropriately engage their patients in the shared decision-
making process and provide more effective longitudinal care. A proposed algorithm in men with infertility
secondary to AAS is shown in Figure 1.
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FIGURE 1: Algorithm for the treatment of androgenic anabolic steroids
(AAS)-induced infertility
SA, semen analysis; T, testosterone; LH, luteinizing hormone; FSH, follicle stimulating hormone; hCG, human
chorionic gonadotropin; ART, assisted reproductive techniques

 

While our study failed to identify statistically significant predictors for relapse in AAS use, there are a
myriad of reasons a patient may decide to prematurely resume the use of their AAS therapy. Although
alternative therapies, such as clomiphene and hCG, are effective in restoring T to goal ranges, mixed reports
are debating the improvement in testosterone deficiency symptoms between these alternative therapies
compared to exogenous AAS [17,18]. Patients accustomed to symptomatic improvement from AAS may
therefore lack satisfaction with alternative therapies and be inclined to prioritize symptomatic improvement
over fertility risks from exogenous therapy. Additionally, partner conditions necessitating the use of in vitro
fertilization (IVF) with intracytoplasmic sperm injection (ICSI) may be present. While patients in our series
were extensively counseled that AAS use can lead to azoospermia, it is possible oligozoospermic patients
were able to provide a semen analysis suitable for IVF/ICSI and elected to resume AAS therapy.

A possible predictor may be the concomitant presence of mental health illnesses, such as anxiety,
depression, and variations of body dysmorphic or personality disorders. For instance, the work by Piacentino
et al. examined various psychopathologic metrics between nonanabolic steroid users and those testing
positive for anabolic steroid use. Patients testing positive for steroids showed higher Hypomania Checklist-
32 scores, which in turn were predictive for anabolic androgenic steroid use [19]. Similarly, other works have
shown that the presence of personality disorders (narcissistic, antisocial, and borderline) may also be
predictive of exogenous steroid use [19-21]. Finally, connections have been made between major depressive
disorder, generalized anxiety disorder, eating disorders, and anabolic androgenic steroid use [19,22-24].
While more data are needed to clarify the cause-and-effect relationship between psychopathology and
exogenous steroid use, the implication of these relationships warrants further study in prospective models.
This will allow for an improved understanding of the male infertility patient experience as clinicians and
patients navigate their transition from AAS therapy to alternative therapies.

Patient goals and expectations are important when discussing discontinuing AAS for fertility. While medical
therapy with selective estrogen receptor modulators (SERMs) and/or HCG may be effective, certain patients
may be committed to IVF/ICSI at the onset for a variety of reasons [3-5]. Furthermore, for patients declining
alternative therapy or couples with advanced maternal age, expedited collaboration with female
reproductive endocrinologists for IVF/ICSI consideration is prudent.

To the best of our knowledge, this is the first study examining risk factors for relapse of AAS use amongst
men with infertility. While this serves as a benchmark for future, prospective work, our study is not without
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limitations. This was a retrospective analysis, therefore limiting study design and variable inclusion. Most
notably this precluded the inclusion of thorough psychiatric history, pharmacotherapy, or concomitant
substance abuse. Given the aforementioned relationship between mental health and anabolic steroid use, it
would be logical to assume that differences in the presence of these conditions may impact the likelihood of
relapse in the use of exogenous testosterone. Future areas of consideration include prospective assessment
of partner outcomes to determine the rates of IVF and natural conception in this patient population to more
effectively counsel patients.

Conclusions
AAS use has significant negative effects on male fertility, of which many patients and even providers are
unaware. In the present study, potential risk factors that were hypothesized to lead to an increased
likelihood of AAS resumption were examined in a cohort of 94 male patients diagnosed with infertility
secondary to chronic anabolic-androgenic use. There was a trend that men who resumed AAS therapy had
been receiving treatment for longer than patients who remained off AAS therapy. Overall, our study outlines
that the likelihood of AAS resumption in patients who chronically use anabolic steroids deserves more
clinical attention for the shared patient-provider decision-making about male infertility options. Although it
remains to be established whether there are identifiable risk factors for AAS resumption, this is the first
study, to our knowledge, that poses this question.
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