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SARM study
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AAS SARM 

Androgen Receptor



Example SARMs

Tested in humans

Ø Enobosarm, (ostarine, MK2866, S22) – GTx Inc/Oncternal
Therapeutics

Ø Ligandrol (LGD-4033, VK5211) – Viking Therapeutics Inc
Ø RAD 140 (testolone) – Radius Health Inc
Ø MK-0773 (PF-05314882) - Merck
Ø GSK2881078 – Glaxo-Smith-Kline
Ø GLPG-0492 (DT200) – Galapagos NV

Others

• Andarine (S4), S-1, S-4, S-40503 not tested humans

• S23, TFM-4 AS-1, YK-11 unknown status

1998



SARMs as medicine
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Muscle waisting

Hypogonadism

Contraceptive males

Urinary incontinence

Duchenne muscular dystrophy



WADA list since 
2008





How common is SARMs outside WADA testing? 

• Customs seizure / waste water

• Self-reporting

• Detection of SARMs in relation to AAS in drug abuse testing
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Ostarine and ligandrol 4/779 = 0.5 %          Ostarine 1000 g/259 000 grams = 0.3 %







Description of SARMs among AAS users

Det tar ungefär 2 veckor för dom flesta SARM's att börja verka och ge resultat på styrka och 
muskelbyggning. En del kan dock börja märka av effekterna innan, och några av tecknen på detta kan vara 
tex ökad svettning under träningen.

LGD-4033. Potent SARM. Få bieffekter. 
Bra för att lägga på sig senigare muskler. 
Testosteronsänkande, men hanterbart 
för dom flesta användare. Ingen 
aromatisering så låg risk gynekomasti.
Dosering: Låg: 1mg (dos som använts i 
studier), Mellan: 4/5mg, Hög: 10mg 
(fördelarna planar ut på den här nivån)

Ostarin/MK-2866
Få bieffekter. Bra för att läka avslitna 
senor och ligament. Ingen 
aromatisering så låg risk för 
gynekomasti.
Dosering: Låg: 3mg, Mellan: 20mg, 
Hög: 50mg

S-4
A few side effects, vision problems 
is a big one. Good for lean mass 
gains. Suppressive but manageable.
Dosering: Låg: 10mg, Mellan: 
50mg, Hög: 100mg

YK-11- Inga mänskliga studier. Det anses och förväntas inte finnas 
några pålitliga källor på marknaden. Används på egen risk.
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Many Case reports



Study samples Urine samples from UAAS testing

§ Urine samples from UAAS testing (from drug abuse treatment/drug addiction programs, 
suspected healthcare). 1000/year

§ Enough urine for SARM and AAS analyses

§ Anonymization (Male/Female information) 
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SARM testing Doping lab

• SARM and SARM metabolites

• Included in our big LC-HRMS 
screening method

• ~ 500 substances



Results

• Sep 2021-Aug 2022 (M542/F100)

• Of the 542 male healthcare samples, 20 male samples contained SARMs, 
corresponding to a detection rate of 4% (35 % AAS positive).

• Among these 60% also contained an AAS.
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• Nov 2022 – June 2023

• 269 male healthcare samples 11 contained SARMs 
corresponding to a detection rate of 4 % (35 % AAS positive). 

• 1 female sample contained SARMs 

• 60 % containing SARMs also contained AAS 
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Unpublished Results



Most common SARMs
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• 45 % of SARMs samples two or more SARMs

30%

20%
34%

10%

3%
3%

2021-2023

Ostarine RAD140 LGD-4033 S23 S1 YK11
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LGD4033 
(ng/mL) Ostarine (ng/mL)

S23 
(ng/mL)

S1 
(ng/mL) AAS

K034 - 147 - - -

M031 - 5 - - -

M059 - 1 - - +
M079 88 - - - +
M101 128 3 2 2 +
M112 46 6 - - +
M131 75 1 - - +
M135 - 1130 - - -
M188 85 16 - - -
M230 - - 131 111 +
M237 - 4 - - +
M239 - 3 - - -

Concentrations of SARMs
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Lower SARM concentrations in active AAS users

Some individuals may use SARMs instead of AAS 



Conclusions

• The prevalance of SARMs is low compared to AAS 

• Mostly males 

• Alarming - few individuals high concentrations of SARMs !!!

• Some may use SARMs instead of AAS  

Drug of Abuse Laboratory, Dep Clinical Pharmacology, KUL is setting up
a SARM  method as a healthcare service
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• PPARδ (peroxisome proliferator-activated receptor) agonist

• precilinical and human phase I and phse II trials -positive effect on HDL/LDL, insulin 
levels, anti-inflammatory, increase fatty acid oxidation in muscles, reduce fat gain treatment

GW1516

GW1516 
1995-2009



GW1516 was given to mice that concurrently underwent exercise training on a 
treadmill for 4 weeks.

Significant increase in endurance by about 70% over that seen in exercise-trained 
control mice.



2009



GW1516  outside sport testing

• Only one case study -

Research projects
• UAAS samples from drug abuse laboratory (ca 800)
GW1516 not included in drug/doping testing outside sport



• GW1516 metabolites sulfone and sulfoxide

• GW1516 sulfone detectable ~ 40 days
• GW1516 sulfoxide detectable ~ 25 days

• Included in our big LC-HRMS screening method
• ~ 500 substances

GW1516 testing Doping lab



Preliminary Results

• 4 of 800 samples contained GW1516 metabolites 0.5 % 
(35 % AAS, 4 % SARM) 

• 3 samples contained ”high concentrations”

• Two samples ostarine and GW1516 combination

Sulfone Sulfoxide

3 ng/mL 7 ng/mL61 ng/mL 49 ng/mL



q GW1516 found at concentrations over LOQ but at lower concentrations than ostarine
q show similar time-pattern as SARM 



Summary

Prevalence of SARMs is 10 times less common than AAS – both high
and low concentrations (associated with liver toxicity). 

Prevalence of ”life threating drug” GW1516 is 70 times lower
compared to AAS. 
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Continue studies SARMS

Continue analyze drug abuse samples for presence of SARMS/GW1516 (and 
other doping/narcotic agents  different AAS, amphetamine etc etc). 

Broader understanding of abuse profile ouside sport 
- what drugs to screen for in future testing panels
- Inform the healthcare and society

Future project: Analyzing supplements


