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• Introduction to AAS 

• Possible side effects associated with abuse 

• Results of the Dutch AAS clinic 



Androgenic Anabolic Steroïds 

•Optimal bioavailability after oral or intramuscular 
administration 

 

•“isolate” anabolic (=muscle building) and 
androgenic (=virilizing) effects 
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•Induction of double bond 

(boldenone) 

O 

O-R 

•Removal of methyl group (nandrolone) 

•Attachment methyl group 

(methenolone) 

•Attachment pyrazole ring 

(stanozolole) 

•Attachment chlorine group 

(turinabole) 

•Induction of double bond (trenbolone) 



epidemiology 

• 8% of regular visitors of fitnesscenters in the 
Netherlands 

 

• 1% AAS 

- 20.000 – 30.000 users in the Netherlands 

Dutch anti- Doping Authority 2009 



Dutch legislation 

• manufacturing and distribution of AAS without a 
liscence is prohibited 

 

•Only testosterone and nandrolone are registered 
for medical use when prescribed by a doctor. 



The market 

•source: “friends and acquaintances” 

 

•Internet 

 

•manufacturing: eastern and southern Europe,, 
Middle East, Asia 



Quality 

declared substance 

and concentration 

Declared substance, 

lower concentration 

Declared substance, 

higher concentration 

Other active substance, 

lower concentration 

Other active substance, 

higher concentration 

No active substance 

Dutch anti-Doping  Authority 2005 



How it is used 

•cycling 

•stacking 

•post-cycle treatment 

 

•There is no scientific basis for stacking or PCT 

 



Potential side effects 

•Anabolic effects 

•Androgenic effects 

•Oestrogenic effects 

•Miscellaneous 



Potential side effects 

•Anabolic effects 

- Fluid retention 

- Hypertension 

- Elevated haematocrit 

- Cardiomegaly 

•Androgenic effects 

•Oestrogenic effects 

•Miscelanneous 



Potential side effects 

•Anabolic effects 

•Androgenic effects 
- Acne 
- Increased body hair 
- Loss of scalp hair 
- Mood swings / agitation 
- libido 
- Low HDL 

•Oestrogenic effects 

•Miscellaneous 



Potential side effects 

•Anabolic effects 

•Androgenic effects 

•Oestrogenic effects 

- Breast tenderness / enlargement 

- Suppression testicular function 

– subfertility 

– Erectile dysfunction / low libido 

•Miscellaneous 



Potential side effects 

•Anabolic effects 

•Androgenic effects 

•Oestrogenic effects 

•Miscellaneous 

- Liver toxixity 

- Pain / abcesses at injection site 

- dependence 



What is the problem? 

•Abuse of AAS is potentially hazardous 

-High doses 

-Poor quality 

•AAS abusers rarely consult healthcare 
professionals 

•Abusers may conceal AAS abuse 

•Abusers have low esteem for doctors concerning 
AAS 



The anabolics outpatient clinic 

• Started in 2010 

 

• First and only specialized clinic in the Netherlands 

• Integrated in the dept. of internal medicine 

 

• Visits are fully reimbursed 

 

• Mostly one or two visits 

• If necessary additional visits 



What do we do? 

• Health checks in (former) users of AAS 
with health problems 

• Consultation  

• research 

 

• We don’t: 

- Prescribe AAS 

- Do regular health checks during abuse 

- Test drugs 



Exploratory phase  

• Sufficient exposure among AAS abusers 

• 50- 100 subjects 

• contact (key figures) in the target group 

- Which AAS are used 

- How are they used 

- What are the perceived health problems 

- What are the needs of the target group 

- Generate future research topics 

 

 

 



Cooperation / advice 

• Dutch anti-doping Authority 

• Dutch Health Care Inspectorate (IGZ) 

• National Institute for Public Health and the 
Environment (RIVM) 



Mr A, age 39 

• 192 cm / 132 kg 

• “strong man” competitor 

• Started  AAS age 21 

• On average 1 cycle (12 weeks) per year 

• Last 3 years non-stop 



“standard cycle” 

• TE 500-2000 mg per week / 12 wk + 

• Boldenone 500-600 mg per week / 12 wk + 

• Dianabol 50 mg per day / week 1-6 

 

• Last 3 years non-stop 500 mg TE per week 



Also 

• Stanozolole 

• Drostanolone 

• Oxymetholone 

• Oxandrolone 

• Clenbuterole 

• Growth hormone (2 IU daily) 

• Insulin (10EH daily) 

• Efedrine 

• T3 (20 microgram daily) 

 

 



He recently stopped and started PCT 

• hCG 500 IU daily 

• Tamoxifene 20 mg daily  7 weeks 

• Exemestane 25 mg daily 

 

 

• Few complaints 

• Physical exam, urine- and bloodanalysis and EKG 
did not show any abnormalities.  



Mr B, age 40 

• Recently started 1e cycle 

- Decadurabolin 250-500 mg / wk + 

- TE 200-400 mg / wk +   8 wk 

- GH total 24 mg + 

- hCG 3 x per week 2000 IU + 

- Arofixen (exemestane 20 mg + tamoxifene 20 mg) 



Mr B 

• more confident, increased libido 

• Later on: agitated, verbally aggressive, 
paranoid, checking his partner, fluctuating 
mood, panic attacks. 

 

• Crisis intervention via GP and psychiatrist 
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Characteristics of visitors (n=58) 

• Male sex    100% 

• BB and strength  100% 

• age (mean + range)  36 (21-55) 

• Age (first use)   24 (17-51) 

• Number of cycles  15 (1-100) 

• Cylce length (weken)  10 (4-16)   

• Active users   19% 

• Former users   41% (mean 35 mnths) 



Reason to visit 

• Fear of health damage   34% 

• Low libido / ED     14% 

• depression / fatique    12% 

• subfertility     7% 

• Breast tenderness / enlargement  7% 

• Muscle / joint pain    7% 

• High blood pressure    3% 

• Lung / heart problems   3% 

• miscellaneous     12% 



origin 
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Origin of substances 



Drug abuse past 12 months 

• 59% had used at least 1 substance in the past 
12 months 

 

• XTC    34% 

• GHB    25% 

• cannabis    25% 

• Cocaine    13% 

• Speed    6% 

• Crystal meth   3%  



AAS most abused 

substance % Median dose (mg / 
week) 

range (mg / week) 

testosterone 66 500 200-1000 

nandrolone (deca) 39 200 50-400 

Trenbolone (finajet) 20 250 80-1800 

Boldenone (equipoise) 17 800 400-1600 

Metenolone (primobolan) 12 200 125-400 

Stanozolole (winstrol) 12 125 100-400 



“stacking” 

• 40% combines 2 substances in 1 cycle 

• 26% 3 

• 3% 4 



Other substances 

substances % 

clenbuterole 41 

Human Chorionoc Gonadotrophin 43 

clomifene 38 

tamoxifene 53 

Growth hormone 22 

Thyroid hormone 14 



Self reported side effects 

• Increased libido (in cycle)   91% 

• Fluid retention    80% 

• Reduced testicular volume   79% 

• Agitation     61% 

• Striae     57% 

• Depressed mood    56% 

• Breast enlargement    56% 

• Increased body hair    51% 

• Low libido (off cycle)   50% 

• Acne      50% 

• dependence     40% 

• Alopecia     36% 



Abnormal lab tests 

% 

Elevated hematocrit 9 

Elevated liver enzymes 7-24 

Reduced HDL cholesterol 21 

Elevated LDL cholesterol 8 

Low testosterone  22 



Conclusions 

• AAS are primarily used by male amateur strength 
athletes and body builders 

• Most start in their early twenties. 

• most obtain substances via friends 

• Most users report (transient) side effects  

• We have not documented acute life-threatening 
side effects 

• Most users also use alcohol and drugs 



Conclusions 

• Post AAS hypogonadism appears to be prevalent 

• Higher doses and longer duration of abuse may 
be risk factors 

• PCT does not prevent post AAS hypogonadism 

• We were unable to link specific substances to 
specific side effects 

• Some persons appear to be particularly 
vulnerable to adverse effects of AAS 

 



Future plans 

• Study the adverse effects of AAS prospectively 



datum 26 maart 2012 
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AAS controle



Behoefte van de doelgroep 

• Controle van de gebruikte middelen 

• Betrouwbare informatie / adviezen 

• Controle van de gezondheid 

• Arts met verstand van zaken zonder waarde-
oordeel 



Zorgen van de doelgroep 

• Anonimiteit 

• AAS gebruik wordt bekend bij verzekeraar 

• Uitsluiting medische zorg in de toekomst 



plannen 

• Wetenschap 

- Inventarisatie kwaliteit gebruikte middelen 

- Bestuderen gezondheidseffecten op middellange 
termijn 

- Analyseren verslavingsaspecten 

- Analyseren lichaamsbeeld 

• Symposium 

• Verdere bundeling kennis en expertise 



 



Substance abuse past 12 months 
59% had used at least one substance in the past 12 months 

cocaine 13% 

XTC 34% 

GHB 25% 

cannabis 25% 

speed 6% 

crystal 3% 



Abnormal lab tests 

• 22% (n=7) of users that had stopped for at 

least 3 months had a testosterone level in the 

hypogonadal range ( T < 8 nmol/l; all 

hypogonadotrophic) 

• Months after stopping AAS 3, 4, 5, 6, 6, 13, 

120 
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Mr B 

• Agreement on violance and suicide 

• Start alprazolam 

• Contact GP 

 

• Eventually crisis intervention via GP and 
psychiatrist and start olanzapine 



bijwerkingen 

•Anabole effecten 

•Androgene effecten 

•Oestrogene effecten 

•Overige 



bijwerkingen 

•Anabole effecten 

- Vochtretentie 

- Hypertensie 

- Erectiele dysfunctie / libidoverlies 

- Verhoogde hematocriet 

•Androgene effecten 

•Oestrogene effecten 

•Overige 



bijwerkingen 

•Anabole effecten 

•Androgene effecten 
- Acne 
- Toegenomen lichaamsbeharing 
- Kaalheid 
- Stemmingwisselingen / agressie 
- Toename libido 
- Infertiliteit 
- Laag HDL 

•Oestrogene effecten 

•Overige 



bijwerkingen 

•Anabole effecten 

•Androgene effecten 

•Oestrogene effecten 

- Gynaecomastie 

- Infertiliteit 

- Erectiele dysfunctie / Libidoverlies 

•Overige 



bijwerkingen 

•Anabole effecten 

•Androgene effecten 

•Oestrogene effecten 

•Overige 

- Leverfunctiestoornissen 

- Spuitinfiltraten / abcessen 

- Afhankelijkheid 



 



Kuur (cut cycle) 

1 2 3 4 5 6 7 8 9 10 11 12 13 1
4 

1
5 

Test P 10
0 

10
0 

10
0 

10
0 

10
0 

10
0 

10
0 

10
0 

stanozolol 50 50 50 50 50 50 50 50 

trenbolon 75 75 75 75 75 75 75 75 

Nolvadex 20 20 20 20 



 



Kuur 

1 2 3 4 5 6 7 8 9 10 11 12 13 1
4 

1
5 

Sustanon 25
0 

25
0 

25
0 

25
0 

25
0 

25
0 

25
0 

25
0 

25
0 

25
0 

25
0 

25
0 

Deca 20
0 

20
0 

20
0 

20
0 

20
0 

20
0 

20
0 

20
0 

20
0 

20
0 

20
0 

20
0 

Dianabol 30 30 30 30 

Nolvadex 20 20 20 



NOS journaal 

RTL nieuws 

1 Vandaag 

BVN TV 

Radio 1 journaal (2x) 

Radio 1 (de praktijk) 

BNR nieuwsradio 

Radio 5 

Radio FunX 

Radio wereldomroep 

Nederlands Dagblad 

Parool 

Trouw 

Volkskrant wetenschapsbijlage 

Spits 

NoordHollands dagblad 

Nieuwe Revu 



Bekendheid 
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•Acne 

•Hair growth 

•neuropsychiatric 

effects •Fluid retention 

•Gynaecomastia 

•Suppression HPG axis 



Androgenic Anabolic Steroïds 

•Adequate bioavailability after oral or intramuscular 
administration 

• 17α alkylation 

• 17β esterification 

•“isolate” anabolic and androgenic effects 

• preventing metabolism via 5α reductase of aromatase 



Type A derivates 

O 

O-R 

Proprionate 

Decanoate 

Undecanoate 

Enanthate 

17 



Type B derivates 

O 

OH 

CH3 

Dianabol 

17 



What is the problem? 

Pope et al, Addiction 2004 



What is the problem? 

Pope et al, Addiction 2004 





 



Mr C age 48 

• Using AAS ages 24-30 and 39-40 

• Mostly 10 wk on and off 
• Primabolan 50 mg (orally) + 

• Testosterone 250-500 mg / wk + 

• Deca durabolin 250 mg / wk of  
  

• Trenbolone 200 mg / wk 

• Stanazolole orally and depot 

• PCT using hCG 

• Erectile dysfunction and low libido 
 



 


