JOURNAL OF MEDICAL INTERNET RESEARCH

Research Letter

Joshi et a

Self-Reported Side Effects Associated With Selective Androgen
Receptor Modulators: Social Media Data Analysis

Aditya Joshi®, MS; Diego Federico Kaune?, BA; Phillip Leff', DO; Emily Fraser’, BA; Sarah Lee!, BS; Morgan

Harrison', BS; Moustafa Hazin*, DO

1Department of Internal Medicine, Phoenix Health Sciences Campus, Creighton University School of Medicine, Phoenix, AZ, United States

230hns Hopkins University, Baltimore, MD, United States

Corresponding Author:

Aditya Joshi, MS

Department of Internal Medicine
Phoenix Health Sciences Campus
Creighton University School of Medicine
3100 N Central Ave

Phoenix, AZ, 85012

United States

Phone: 1 (602) 812 4312

Email: aditya.joshi.research@gmail.com

Abstract

This study focuses on the prevalence and dangers of selective androgen receptor modulator use through a social media (Reddit)
analysis. Physicians should be aware that patients are increasingly seeking medical advice through social media, and adverse

events are likely underreported in the literature.
(J Med Internet Res 2025;27:e65031) doi: 10.2196/65031
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Introduction

Methods

Selective androgen receptor modulators (SARMS) are synthetic
androgen receptor ligands designed to have anabalic effectsin
muscle and bonewhile minimizing unwanted androgenic effects
in areas like the prostate and cardiovascular system [1]. This
tissue sel ectivity makes SARM s an attractive option for treating
conditions such as osteoporosis and muscle wasting while
avoiding the systemic side effects associated with traditional
androgen therapies. However, no SARM hasreceived US Food
and Drug Administration approval to date. Studies show SARMs
are associated with acute hepatotoxicity [2], and recent case
reports indicate long-term testosterone suppression along with
nephrotoxicity and cardiotoxicity [3,4]. Abuse of SARMs has
becomeincreasingly prevalent due to targeting of both athletes
and youth through social media platforms. While reports of
SARM abuse and toxicity have been rising, no study has
examined adverse events (AEs) and laboratory data using
self-reported social media posts.
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Overview

Thisstudy involved aretrospective analysis of public postsfrom
March 2015 to November 2023 on Reddit. Data collection used
a Python-based script to extract and filter posts from
SARM-related subreddits. Posts were identified through a
keyword-matching process, using “liver,” “AST,” “ALT/
“lab-work,” “bloodwork,” and “symptoms.” Initial keywords
were selected and refined to capture posts reporting laboratory
results and hepatic outcomes associated with SARM use. Posts
were manually reviewed and systematically excluded if
unrelated to SARM use. Postswere categorized based on users
self-reported stages of SARM use: “precycle,” “midcycle” and
“postcycle” (Figure 1). Demographic data, specific SARMs
taken, mentions of concurrent medications, self-reported
symptoms, and self-reported laboratory values were extracted.
Means of self-reported laboratory values were calculated and
compared across stages of SARM use. Female posters were
excluded from the calculations of luteinizing hormone,
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follicle-stimulating hormone, total testosterone, freetestosterone,  estrogen, and sex hormone-binding globulin.

Figure 1. Flowchart of data extraction methodology. Data extraction of posts from selective androgen receptor modulator (SARM)—related subreddits
yielded 7786 initial posts. Manual data cleaning removed 2537 duplicates and 1372 uncategorizable posts. The remaining 3877 posts were classified
into pre-SARM use (n=1694), mid-SARM use (n=1412), and post-SARM use (n=771). Clinical laboratory values were voluntarily reported in 438
pre-use, 240 mid-use, and 343 post-use posts, enabling analysis of physiological changes associated with recreational SARM use. This retrospective
analysis captured real-world SARM use patterns and their associated clinical outcomes in a young male population.

1694 posts were
pre-SARM use

438 posts contained
laboratory values
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toindividual users. No identifiable information was retained or
reported. This study was exempt from institutional review board

To protect user privacy, identifying information wasanonymized  gpproval and strictly adhered to ethical guidelines for digital
during data extraction. Datawere aggregated to prevent linkage  data use.
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Results

Initially, 5249 unique posts were extracted, of which 1372 were
excluded due to irrelevance or the inability to categorize the
stage of SARM use. Of the remaining 3877 posts, 1694 were
pre-SARM use, 1412 were mid-SARM use, and 771 were
post-SARM use. RAD140 was the most mentioned SARM,
with 1389 posts. The mean reported age was 27 (range 13-63,
SD 7.9) years. In 418 posts reporting gender, 20 (4.8%) posters
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identified as female. Significant changes in aspartate
aminotransferase, alanine aminotransferase, creatinine kinase,
high-density lipoprotein, low-density lipoprotein, total
testosterone, and sex hormone-hinding globulin were observed
before, during, and after SARM use (Table 1 and Multimedia
Appendix 1). Of 2183 SARM users, 382 (17.5%) reported using
tamoxifen or enclomiphene, and 170 (7.8%) reported using
N-acetylcysteine or other hepatoprotective supplements (milk
thistle or tauroursodeoxycholic acid) during or after SARM use.

Table 1. A comparison of the mean self-reported clinical markers before, during, and after selective androgen receptor modulator (SARM) use. This
retrospective analysis examined changes in liver function, kidney function, hormones, and lipid profiles in recreational SARM users who voluntarily
reported laboratory results. Of note, the study population consisted primarily of young men. Statistical significance was assessed using paired t tests
comparing baseline values to both during-use and post-use periods. P<.05 indicates statistical significance. The large SDs in many measurements
indicate high variability in individual physiological responses. Normal values refer specifically to men. Women were removed from the analysis of
luteinizing hormone, follicle-stimulating hormone, total testosterone, free testosterone, estrogen, and sex hormone-binding globulin.

Clinical markers Normal Before SARM use During SARM use P vaue After SARM use P vaue
values
Posts, n Self-report-  Posts, n Self-report- Posts, n Self-report-
ed values, ed values, ed values,
mean (SD) mean (SD) mean (SD)
Aspartateaminotransferase  10-30 121 27.7(17.6) 89 74.3 (85.5) <.001 125 835 .03
(UL) (322.1)
Alanine aminotransferase  10-40 143 29.5(19.8) 99 125.6 <.001 139 108.7 .002
(UIL) (171.9) (318.9)
Alkaline phosphatase 30-120 84 76.4(25.2) 43 68.8(28.7) .06 78 709(355) .12
(U/L)
Bilirubin (mg/dL) 0312 88 1538 41 1019 .18 79 13(48) .35
Creatinine (mg/dL) 0.6-1.2 7 1.1(0.2) 41 1.1(0.2) 41 71 1.1(0.2) 21
Creatine kinase (U/L) 40-150 9 259.1 11 727.1 .03 8 683.1 .02
(344.6) (675.2) (450.7)
Luteinizinghormone(U/L) 1.24-78 195 6.1(17.00 78 4832 .25 145 6.0(78) 48
Follicle-stimulating hor-  1.4-154 187 48(111) 74 37(25 .21 135 4234 .27
mone (U/L)
High-density lipoprotein =60 116 445(17.9) 59 31.1(14.9) <.001 107 31.3(14.6) <.001
(mg/dL)
Low-density lipoprotein <100 115 80.6 (434) 54 100.3 .004 108 98.4 (50.7) .002
(mg/dL) (50.5)
Cholesterol (mg/dL) <200 105 132.0 45 142.8 13 84 136.4 .28
(49.2) (61.7) (56.2)
Triglycerides (mg/dL) <150 84 50.6 (28.0) 40 67.7(54.7) .01 71 57.6(38.6) .10
Total testosterone (ng/dL) 270-1070 388 585.5 177 358.6 <.001 291 457.7 <.001
(233.98) (325.8) (346.3)
Free testosterone (pg/mL)  66-309 188 90.1(80.8) 95 94.9 33 123 86.0 (74.6) .32
(118.8)
Estrogen (pg/mL) 10-50 171 32.2(234) 85 415(617) .04 136 33.1(189) .36
Sex hormone-binding 14-78 146 439(98.8) 82 12.8(10.7) .003 108 220(16.7) .01
globulin (nmol/L)
Hemoglobin (g/dL) 14-18 58 19.9 (25.4) 24 20.8(28.5) .45 51 14529 .07
: : consumption, SARMs are available for purchase through
Discussion P P 9

Recent years have seen an alarming increase in targeted
marketing of SARMson socia media, wherethey are portrayed
as safe and effective[5]. Despite being illegal to sell for human
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numerous online platforms, including commercial websitesand
chemical suppliers[6]. Thisanalysisrevealed that prior, current,
and prospective SARM users frequently discuss their
experiences, sources, dosing regimens, perceived benefits,
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laboratory results, and AEs on social media. Distributors also
frequent these platforms to offer advice while marketing their
products.

Our analysis revedled serious AEs of SARMs, with
hepatotoxicity as a prominent concern. Comparing mean
aspartate aminotransferase and al anine aminotransferase values
across different stages of SARM use showed significant
increases, indicative of drug-induced liver injury. Users
attempted to self-manage hepatic complications through
N-acetylcysteine, milk thistle, and tauroursodeoxycholic acid
supplementation and hormonal imbal ances with tamoxifen and
enclomiphene. Our findings corroborate previousliterature that
has reported consistent patterns of hepatic changes attributable
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This analysis has important limitations. The demographics of
the sample predominantly comprised young men, limiting
generalizability across gender and age. While self-reported
laboratory values offer valuable preliminary insights,
interindividual variability and small sample sizesin the reported
data present an inherent challenge. To increase the robustness
of thefindings, future work should integrate traditional clinical
data and include sensitivity analysis or weighted modeling.
Moreover, since efforts were made to capture a wide net of
hepatotoxic-specific data, the extraction methodology may
underrepresent other AES. Nonetheless, our findings highlight
the need for increased awareness and regulation to address a
growing public health crisis posed by SARM abuse. Until then,
physicians should recognize that patients are increasingly

t0 SARM use[7]. seeking medical advice through social media and that AEs are

likely underreported in the literature.

Data Availability

The data sets generated during and/or analyzed during this study are available from the corresponding author on reasonable
request.
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Multimedia Appendix 1

Changesinliver function testswith selective androgen receptor modulator (SARM) use. Changesin mean aspartate aminotransferase
(AST), alanine aminotransferase (ALT), and akaline phosphatase |evel s across 3 time periods: before (black bars), during (light
gray bars), and after (dark gray bars) SARM use. Data were collected from self-reported laboratory values posted by young men
on online forums. Sample sizes varied for each marker: AST (before: n=121; during: n=89; after: n=125), ALT (before: n=143;
during: n=99; after: n=139), and akaline phosphatase (before: n=84; during: n=43; after: n=78). Statistical significanceisindicated
by asterisks (* P<.05, **P<.01, ***P<.001). Values are presented as means with error bars representing SDs. Notable elevations
were observed in both AST and ALT during and after SARM use, while alkaline phosphatase remained relatively stable.

[PNG File, 108 KB-Multimedia Appendix 1]

References

1.  Negro-Vilar A. Selective androgen receptor modulators (SARMS): anovel approach to androgen therapy for the new
millennium. J Clin Endocrinol Metab. Oct 1999;84(10):3459-3462. [doi: 10.1210/jcem.84.10.6122] [Medline: 10522980]

2. Mohideen H, Hussain H, Dahiya DS, Wehbe H. Selective androgen receptor modulators: an emerging liver toxin. J Clin
Transl Hepatol. Feb 28, 2023;11(1):188-196. [FREE Full text] [doi: 10.14218/JCTH.2022.00207] [Medline: 36479151]

3. Vignai JD, Pak KC, Beverley HR, Del_uca JP, Downs JW, Kress AT, et al. Systematic review of safety of selective androgen
receptor modulatorsin healthy adults: implicationsfor recreational users. JXenobiot. May 10, 2023;13(2):218-236. [FREE
Full text] [doi: 10.3390/jox13020017] [Medline: 37218811]

4.  Hall E, Vrolijk MF. Androgen receptor and cardiovascular disease: apotential risk for the abuse of supplements containing
selective androgen receptor modulators. Nutrients. Jul 26, 2023;15(15):3330. [EREE Full text] [doi: 10.3390/nu15153330]
[Medline: 37571268]

5. Efimenko 1V, Valancy D, Dubin JM, Ramasamy R. Adverse effects and potential benefits among sel ective androgen
receptor modulators users: a cross-sectional survey. Int JImpot Res. Dec 2022;34(8):757-761. [doi:
10.1038/s41443-021-00465-0] [Medline: 34471228]

6. HahamyanH, BasariaS. Selective androgen receptor modul ators-transformative drugs or heralds of the next drug epidemic?
JAMA. Apr 23, 2024;331(16):1359-1360. [doi: 10.1001/jama.2024.1769] [Medline: 38526456]

7.  Mohamed W, Jahagirdar V, Fatimal, Ahmed MK, Jaber F, Wang K, et a. Selective androgen receptor modulators
(SARMs)-induced liver injury: a case report and review of literature. Cureus. Feb 2023;15(2):€35094. [FREE Full text]
[doi: 10.7759/cureus.35094] [Medline: 36945289]

Abbreviations
AE: adverse event

https://www.jmir.org/2025/1/e65031 JMed Internet Res 2025 | vol. 27 | e65031 | p. 4

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v27i1e65031_app1.png&filename=7d12349729da7509963360ffe2062bc7.png
https://jmir.org/api/download?alt_name=jmir_v27i1e65031_app1.png&filename=7d12349729da7509963360ffe2062bc7.png
http://dx.doi.org/10.1210/jcem.84.10.6122
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10522980&dopt=Abstract
https://europepmc.org/abstract/MED/36479151
http://dx.doi.org/10.14218/JCTH.2022.00207
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36479151&dopt=Abstract
https://www.mdpi.com/resolver?pii=jox13020017
https://www.mdpi.com/resolver?pii=jox13020017
http://dx.doi.org/10.3390/jox13020017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37218811&dopt=Abstract
https://www.mdpi.com/resolver?pii=nu15153330
http://dx.doi.org/10.3390/nu15153330
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37571268&dopt=Abstract
http://dx.doi.org/10.1038/s41443-021-00465-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34471228&dopt=Abstract
http://dx.doi.org/10.1001/jama.2024.1769
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38526456&dopt=Abstract
https://europepmc.org/abstract/MED/36945289
http://dx.doi.org/10.7759/cureus.35094
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36945289&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Joshi et al

SARM: selective androgen receptor modulator

Edited by A Mavragani; submitted 06.08.24; peer-reviewed by MC Gaudiano, A Wani; comments to author 29.11.24; revised version
received 19.12.24; accepted 31.12.24; published 18.02.25

Please cite as.

Joshi A, Kaune DF, Leff P, Fraser E, Lee S Harrison M, Hazin M

Sdlf-Reported Sde Effects Associated With Selective Androgen Receptor Modulators: Social Media Data Analysis
J Med Internet Res 2025;27:e65031

URL: https://www.jmir.org/2025/1/e65031

doi: 10.2196/65031

PMID:

©Aditya Joshi, Diego Federico Kaune, Phillip Leff, Emily Fraser, Sarah Lee, Morgan Harrison, Moustafa Hazin. Originally
published inthe Journa of Medical Internet Research (https.//www.jmir.org), 18.02.2025. Thisisan open-access article distributed
under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in the Journal of
Medical Internet Research (ISSN 1438-8871), is properly cited. The complete bibliographic information, a link to the original
publication on https://www.jmir.org/, as well as this copyright and license information must be included.

https://www.jmir.org/2025/1/e65031 JMed Internet Res 2025 | vol. 27 | e65031 | p. 5
(page number not for citation purposes)

RenderX


https://www.jmir.org/2025/1/e65031
http://dx.doi.org/10.2196/65031
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

