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Onterecht gebruik van androgenen



Androgen use vs. misuse vs. abuse

Handelsman D. Androgen Misuse and Abuse. Endocrine Reviews 2021;4:457–501



Androgen use

Handelsman D. Androgen Misuse and Abuse. Endocrine Reviews 2021;4:457–501



Androgen misuse

Lucas Cranach The Fountain of Youth





Handelsman D. Endocrine Reviews 2021.



Androgen abuse

 PIEDs = performance- and image-enhancing drugs

 AAS = anabolic androgenic steroids

 Since 1950’s: androgen abuse in athletes

 Since 1980’s: crossover as ‘endemic drug subculture’



Epidemiologie



 Testosteron & derivaten

 Rapid hepatic conversion (first-pass effect)

 Short circulating half-life

 Low oral bioavailability

 Transdermal use: depot in stratum corneum

Farmacologische androgeenderivaten

Testosterone



 Testosteron & derivaten

 Rapid hepatic conversion (first-pass effect)

 Short circulating half-life

 Low oral bioavailability

 Transdermal use: depot in stratum corneum

 IM depot

 Bypass first-pass effect

 Extended half-life

Farmacologische androgeenderivaten

Testosterone Testosterone ester



Farmacologische androgeenderivaten

 Testosteron & derivaten

Smit D. Health effects of anabolic androgenic steroid use in male amateur athletes. 2022.

Virilization

Male-pattern baldness

Increased body hair
Gynaecomastia

 Anabolic but less virilizing steroids ?

 Preventing aromatization and/or 5α-
reduction ?

 Tissue-selectivity?

 Oral formulations ?



 Steroidale synthetische androgenen

 Anabolic effects > androgenic effects (?)

 Aromatization ↓  

 IM (esters)

Nandrolone (19-nortestosteron) + esters

 Oral bioavailability

 Resist hepatic conversion

 Hepatotoxicity

 (high estrogenic activity)

Farmacologische androgeenderivaten

17α-alkylated testosterone derivatives



Farmacologische androgeenderivaten

 Niet-steroidale synthetische androgenen

 Afgeleid van niet-steroidale anti-androgenen vb. bicalutamide (Casodex®) of andere molecule

 Geen aromatisatie / 5α-reductie

 Geen first pass effect

 Weefselspecificiteit? 

• ‘SARM’ = selective androgen receptor modulator

• Experimentele fase !

 Hepatotoxiciteit?



Farmacologische androgeenderivaten

 Ever-marketed vs. designer drugs

 Unregulated OTC / internet-marketed food 
supplements

 Often not identified as steroids

 Cross-contamination

 Supply through underground networks, 
minority from valid medical prescriptions



Gebruikswijze

 Intermittent use: cycling

 6-12 weeks (pyramidal regimen)

 With / without post-cycle therapy (SERM / AI / HCG)

 Blast and cruise strategy

 Maintenance dose used in between cycles

 ‘Testosterone replacement therapy’ after cycling

 …



Cyclus van afhankelijkheid

Physiologic AAS abuse

AAS

AAS withdrawal



Bijwerkingen: reproductieve hormonen

Christou M. et al. Effects of Anabolic Androgenic Steroids on the Reproductive System of Athletes and Recreational Users: A Systematic Review and Meta-Analysis. Sports Med 2017.  

During use After cessation



Bijwerkingen: spermatogenese en testiculair volume

Smit D et al. Disruption and recovery of testicular function during and after androgen abuse: the HAARLEM study. Hum Reprod 2021. 

T1 = Last week of cycle

T2 = 3 months after start of cycle

T3 = 1 year after start of cycle



Bijwerkingen: spermatogenese en testiculair volume

Rasmussen J et al. Former Abusers of Anabolic Androgenic Steroids Exhibit Decreased Testosterone Levels and Hypogonadal Symptoms Years after Cessation: A Case-Control Study. Plos One 2016.



Bijwerkingen: seksuele functie

Rasmussen J et al. Former Abusers of Anabolic Androgenic Steroids Exhibit Decreased Testosterone Levels and Hypogonadal Symptoms Years after Cessation: A Case-Control Study. Plos One 2016.

n = 30 n = 37 n = 33, 2.5 y



Andere androgeengerelateerde bijwerkingen

Truncal acne (52%) Gynaecomastia (26%)



Hepatotoxiciteit

 Klassespecifiek: 17α-alkylated AAS (methyltestosterone, oxandrolone, oxymetholone, stanozolol)

 SARMs ?

 Cholestase

 Icterus

 Adenoma / carconma

 Peliosis hepatis 

 Grotendeels reversibel

 Mechanisme onduidelijk (rol van oxidatieve stress?)



Cardiovasculaire effecten

 Atherogeniciteit

 Premature atherosclerose

 AMI, stroke

 Trombogeen effect

 DVT, longembool

 Perifeer vaatlijden

 Vasospasme

 Cardiotoxiciteit: 

 Cardiomyopathie

 Hartfalen

Smit D. Front Reprod Health 2021. 



Mentale problemen

 Gemoeds- en gedragsproblemen

 Gebruiker + omgeving

 Drug effect vs. voorafbestaand lijden?

 Hypomanie

 Aggressie (23%)

 Vermoeidheid (16%)

 Depressie

 Slaapstoornissen

 Afhankelijkheid

Nutt D et al. Development of  a rational scale to assess the harm of drugs of potential misuse. Lancet 2007.



Stigmata

 Kliniek

 Androgeen deficiëntie symptomen

 Infertiliteit / subfertiliteit

 Musculariteit, gynaecomastie, truncale acne

 Labo

 Onderdrukt LH / FSH (dd. hypothalaam / hypofysair probleem: puberteit, fertiliteit, seksuele functie bevragen) 

 Laag SHBG

 Testosteron afhankelijk van product

 Hematocriet hoog bij actief gebruik

 AMH, inhibine



Herstel

 Belangrijkste determinant = tijd sinds laatste toediening

 Herstel van endogene testosteronproductie na ten vroegste 3 maanden

 Herstel van spermatogenese kan ≥ 1 jaar duren

 Medische therapie niet aangewezen

 Indien toch vb. bij uitgesproken afhankelijkheid: geen overdosering + snelle afbouw (weken/maanden)

 Anti-oestrogenen of HCG: geen bewezen nut 

 Psychologische opvolging
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