
March 2024 www.umbrellalabs.is

 RAD-140 (Vosilasarm) - 
Emerging Research and 

Clinical Insights 

History

Vosilasarm is part of the relatively 
novel family of selective androgen 
receptor modulators (SARMs). 
This class has been proposed to 
be promising both for medical 
application but also for 
performance enhancement in 
athletes. Unlike classical steroids, 
SARMs have fewer side effects, 
but still retain anabolic activity. In 
addition, androgens are 
problematic to administer orally, 
because they suffer from a 
massive first-pass effect and 
damage the liver at the same time. 
SARMs have two main 
advantages: They usually do not 
have any hepatotoxic effects, but 
they also have fewer side effects 
connected their direct activation 
of androgen receptors (e.g. acne, 
prostate growth or hair loss/
growth in unwanted areas), 
because SARMs only activate 
specific subsets of the androgen 
receptor (like androgen receptors 

in skeletal muscle to promote 
growth). More specifically, they 
have the potential to increase 
muscle mass and performance, 
which is why SARM as tested to be 
used against Cachexia and age 
related muscle loss, without the 
problematic side effects of 
androgens like testosterone. In 
the case of Vosilasarm was found 
to have anabolic effects in muscle, 
but has a comparatively weak 
effect on prostate and seminal 
vesicle tissue.

Vosilasarm was likely developed 
since the mid to late 2000`s by 
Radius Health (development 
name: RAD-140) and was first 
mentioned in the literature in 
2010. Later Ellipses Pharma was in 
charge of development 
(development name: EP0062). It is 
also sometimes referred to as 
Testolone or Testalone. In the 
majority of literature, it is still 
referred to as RAD-140. The first 
clinical study began in 2017 on 

women with stage IV breast 
cancer (NCT03088527). A further 
clinical trial is in progress as of 
2024 (NCT05573126).¹

Vosilasarm is listed under the 
World Anti-Doping Agency list of 
prohibited substances, due to its 
postulated effects on skeletal 
muscle growth.

Preclinical Trials

In the first published document of 
vosilasarm, the authors described 
its synthesis and experiments on 
rats and monkeys. The oral 
bioavailability was high (up to 75 
%) and the stability against 
microsomal degradation, the half-
life exceeded 2 hours. The first 
effects on muscle tissue in 
castrated rats were observed with 
a dose of 0.03 mg/kg bodyweight 
and reached equivalent levels of 
not castrated individuals at a dose 
of 0.3 mg/kg. Androgen receptor 
affinity was found to be 30 % 
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higher compared to the strongest 
endogenous androgen 
dihydrotestosterone (Ki = 7 nM vs 
10 nM). Vosilasarm was however 
not able to stimulate the prostate 
or the seminal vesicles in a 
comparable way to testosterone. 
If testosterone and vosilasarm (10 
mg/kg) were co-administered, 
vosilasarm reduced the effect of 
testosterone on the seminal 
vesicle, but added to the anabolic 
activity in muscle. Finally, the 
authors showed that vosilasarm 
increases the lean body mass in 
young, male cynomolgus 
monkeys in a concentration 
dependent manner from 0.01 
mg/kg to 1 mg/kg. This highlighted 
the potential of vosilasarm in 
aiding skeletal muscle growth.² In 
a later comparison of three 
SARMs (GSK- 2881078 and 
GLPG0492 and Vosilasarm), it was 
reported that Vosilasarm has the 
highest binding affinity to the 
human androgen receptor 
amongst those three.³

Contrary to previous findings, a 
recent study from 2023 has 
reported no effect of Vosilasarm 
(5 mg/kg) on muscle strength in 
female mice for 10 weeks. 
Supplementation also increased 
frailty status and mortality risk in 
the young and adult treated 
groups compared to the controls.⁴ 
Another data set showed an 
increase on muscle mass in rats, 
but not above statistical 
significance.⁵

A further preclinical observation 
showed that the androgen 
receptors expressed in breast 
cancer are sensitive to vosilasarm. 
Other than in muscles, the 
activation of the androgen 
receptor inhibits the growth of 

breast tissue, which then leads to 
a reduced tumor mass. The co-
administration of vosilasarm and 
palbociclib (an anti-tumor agent) 
improved the tumor inhibiting 
effect.⁶ A mouse model of breast 
cancer later has showed that 
vosilasarm led to a 80 % growth 
reduction of the cancer.⁷

Classical androgens are known to 
have neuroprotective effects and 
their impact on the brain has been 
researched extensively. A study 
on rats hence has focused on the 
neurological impact of vosilasarm. 
Indeed, vosilasarm was found to 
protect neurons from cell death in 
cell culture and in living rats 
against the neurotoxin kainate. 
The findings demonstrated initial 
preclinical efficacy in 
neuroprotective actions relevant 
to Alzheimer's disease and related 
neurodegenerative diseases.⁸ 
However, this aspect of 
vosilasarm has not been explored 
further by subsequent studies to 
this day.

The metabolites of vosilasarm in 
human liver has been investigated 
recently in 2023 using mass 
spectrometry. In human urine 
metabolites that mostly 
correspond to oxidation and 
conjugation with glucuronic acid 
were detected, which 
corresponds to regular liver phase 
1 and 2 metabolism.⁹ In horses, 
sulfation of Vosilasarm was also 
described as a possible metabolic 
pathway.¹⁰

Clinical Trials & Reports
The first human phase 1 study 
characterized the safety, 
tolerability, maximum tolerated 
dose, pharmacokinetic profile and 

antitumor activity of vosilasarm. 
The study was conducted with 22 
postmenopausal women with 
stage IV breast cancer. Vosilasarm 
was administered in doses of 50, 
100, and 150 mg daily. The most 
common side effects were 
elevation in liver enzymes (~ 50 %) 
and bilirubin, vomiting, 
dehydration and decreased 
appetite (each 27% of 
participants). Plasma half-life of 
vosilasarm was 44.7 hours. One of 
the patients showed a partial 
tumor response to 
administration.

It was also found that sex 
hormone-binding globulin (SHBG) 
decreased significantly in all 
patients. These results showed an 
acceptable safety profile given the 
therapeutic setting and confirmed 
that vosilasarm may be used as 
second- or third-line treatment in 
certain types of breast cancer.¹¹

Currently, another phase clinical 
trial is ongoing for approximately 
40 women with hormone receptor 
positive breast cancer and no 
available standard treatment. It is 
planned to examine the safety of 
side effects of escalating doses of 
Vosilasarm in this group. The trial 
is expected to end in the first 
quarter of 2025.¹²

A case report on a 24-year-old 
male which had been taking 
vosilasarm for 5 weeks highlights 
the potential liver toxicity of the 
compound, which was already 
observed in the first clinical study. 
The patient presented with 
abdominal pain, jaundice, pruritus 
and clear signs of liver damage in 
bloodwork and histology. 
Symptoms and liver injury 
resolved after cessation of the 
offending agent. A similar clinical 
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case was reported with a 52-year-
old male taking both vosilasarm 
and LGD 4033 (another SARM) 
simultaneously. Liver enzymes 
returned to normal levels 
approximately 3 months after the 
patient stopped both 
supplements.¹³ Similar cases were 
reported in 26-year-old Caucasian 
male in Florida,¹⁴ a 24-year-old 
Asian male,¹⁵ a 30-year-old from 
California,¹⁶ and a 21-year-old 
male from the Maldives.¹⁷

An additional case report has 
described acute myocarditis in a 
32-year-old male self-medicating 
with vosilasarm. The patient 
recovered quickly after treatment 
and discontinuing self-
administration of the compound, 
he was discharged 8 days after 
hospitalization. This is the only 
case reported so far indicating 
cardiological complications.¹⁸ 
Hence it is not clear if it is linked to 
vosilasarm intake or if it is a purely 
incidental case.

Detection

Since Vosilasarm is part of the 
World Anti-Doping Agency list of 
prohibited substances, there are 
some studies focusing specifically 
on how to detect it from human 
samples. The detection methods 
include LC-MS/MS from human 
urine.¹⁹ and detection from serum 
using specialized nanoparticles.²⁰ 
New in the field of anti-doping is a 
proteomics based approach that 
identifies not the drug or its 
metabolites, but the altered 
protein expression pattern 
caused by the compound.²¹ This 
approach may also be able to 
target other SARMs using the 
same method.

Conclusion
The available information so far 
points to the conclusion that 
Vosilasarm likely, much like other 
SARMs, positively affects muscle 
growth and performance in 
humans. This is however not 
supported by human trials, since 
human data so far is only available 
for breast cancer patients with 
otherwise treatment resistant 
forms of breast cancer. 

Research highlights the 
importance of monitoring liver 
health when using vosilasarm, 
with several case reports 
indicating that some men have 
experienced reversible changes in 
liver function. These instances 
were closely observed, and 
fortunately, all affected 
individuals saw a full recovery 
after a brief period of 
discontinuing vosilasarm. It's 
noteworthy that these 
occurrences appear to be rare 
and may primarily affect those 
with certain genetic 
predispositions or who consume 
higher doses.
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