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Review article

he global epidemiology of anabolic-androgenic steroid use; a meta-analysis and
meta-regression analysis
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Review article

The global epidemiology of anabolic-androgenic steroid use; a meta-analysis and
meta-regression analysis

Prevaléncia

Dominic Sagoe MPhil, PhD Cand ™", Helge Molde PhD, Cecilie S. Andreassen PhD ",
Torbjarn Torsheim PhD*, Stle Pallesen PhD*

N p% 95% CI Q df (Q) P
Overall 271 33 2.8—3.8 86828.2" 270 99.7
Male 112 6.4 5.3-7.7 13626.6 110 99.2
Femnale' 83 1.6 1.3-1.9 2525.1" 82 96.8
N % 95% CI Q df (Q) I?
Middle East 7 21.7 13.5—32.9 138.8" 6 95.7
Trans-Region 2 6.0 0.1—-79.5 281.4" 1 99.6
South America S5 4.8 1.2—-16.7 397.0° <4 99.0
Europe 81 3.8 2.4—5.8 60009.6" 80 99.9
North America’ 126 3.0 2.7—3.4 14752.7" 125 99.2
Oceania’ 38 2.6 2.1—3.3 2705.0° 37 98.6
Africa’ 11 2.4 1.2—4.8 208.7" 10 95.2
Asia 1 0.2 0—3.5 ons 0 0

META-ANALISE (2014):
e Artigosincluidos n-187;
* Prevaléncia consumo — 3,3%;
* Homens — 6,4%; Mulheres — 1,6%;
A maioria inicia consumo antes dos 20A;
 EUA, Europa e Oceania maiores consumidores — “conceito beleza”;
* 1 a3 milhdes consumidores EUA.




Consumo de substancias dopantes no
desporto recreativo portugués - um estudo
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Metandrostenolona (Di
Oxandrolona (Anavar®)

W Nandrolona (Decadurabolin®)
Efedrina

¥ | Insulina (Actrapid®)
Complexos proteicos (Syntha 69)

0 HGH(GH Max®)
Termogeénicos

1) Testosterona (Testex® Sustanon®)
Estimulantes hormonais (ZMA®)

0 Outros esteroides

ESTUDO PRATICANTES MUSCULACAO PORTO (2011):
e Estudo epidemioldgio transversal;
e N-32;
e Homens —90,9%; Mulheres —9,1%;
* 63,6% ja haviam consumido substancias dopantes;
* 11.6% consumidores regulares Esteroides Anabolizantes.




REVIEW

Adverse Health Consequences of Performance-
Enhancing Drugs: An Endocrine Society Scientific
Statement

Harrison G. Pope, Jr. Ruth I. Wood, Alan Rogol, Fred Nyberg, Larry Bowers,
and Shalender Bhasin

Prevaléncia

All adverse analytical findings &
arg,-rpicn| Findings
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REVIEW

Adverse Health Consequences of Performance-

Ef e it O S S e C u d a’ ri O S Enhancing Drugs: An Endocrine Society Scientific

Harrison G. Pope, Jr. Ruth I. Wood, Alan Rogol, Fred Nyberg, Larry Bowers,
and Shalender Bhasin

PORQUE SE SABE TAO POUCO?

* Focus comunidade cientifica nos atletas elite;

* Estudos eticamente reprovaveis (doses suprafisioldgicas durante
longos periodos) —importancias dos estudos em animais;

* Boom consumo apos anos 80 — utilizadores ainda jovens;
* Utilizadores nao assumem uso;
* Pouca confianca em profissionais de saude;

* Poucas urgéncias / emergéncias médicas agudas com o seu uso.




Artigo de Revisdo

0 uso de esteroides androgénicos anabolizantes e outros suplementos @mm
ergogénicos - uma epidemia silenciosa

Madalena Rocha®, Ftima Aguiar® e Helena Ramos

PADRAO DE ABUSO:
* Ciclo
e Periodo de utilizacdao 4-12; 6-12; 6-18 semanas;
* Interrupc¢ao 4-6 semanas.
e Stacking
* Uso simultaneo 2 ou mais EAAs orais e injectaveis;
* Aumento progressivo dose, por periodos curtos;
* Piramide
 Aumento longo ciclo até doses suprafisiolégicas (10-40x doses
terapéuticas)
* Periodo diminuicao progressiva

Jodo Nunes e Silva 9



Are They On Steroids?

 MUSCULOESQUELETICOS
* A\ rapido e significativo massa muscular (10kg em 2-3 meses)
* Desproporcao muscular corporal (cervical, toracico e umeral)

* Tendinopatias inexplicadas
« ENDOCRINOLOGICOS

* Feminizacdo homens (Ginecomastia; alt. libido)

* Virilizacdo mulheres (Atrofia mamaria; Alt. voz; hirsutismo; amenorreia)

e DERMATOLOGICOS
* Acne severo
* Estrias cutaneas
* Alopécia androgénica
« CARDIOVASCULARES
* A\ Pressdo Arterial
* Enfarte Miocardio
* Disritmias
 PSIQUIATRICOS
 Aumento agressividade
 Comportamento violento
* Insodnias




Angeles)
Med Sci Sports Exerc 38:644-651, 2006

Efeitos adversos

Anabolic Androgenic Steroids: A Survey of 500 Users
Parkinson AB, Evans NA (Harbor-UCLA Med Ctr, Torrance, Calif; UCLA,

Side Effect No. of Users % of Users

Testicular atrophy (318/500)
Acne (317/500)
Fluid retention/edema (261/500)
Insomnia (256/500)
Injection site pain (245/500)
Stretch marks (striae) (222/500)
Mood alterations (214/500)
Sexual dysfunction (123/500)
Gynecomastia (115/500)
None (4/500)

63.6
63.4
52.2
51.2
49.0
444
42.8
24.6
23.0

0.8

ESTUDO CONSUMIDORES EAASs (2006)

* Estudo epidemioldgio transversal;

* N-500;

» Atletas recreativos — 78,4%; Atletas profissionais — 21,6%;
* 99,2% (496/500) referiu efeitos secundarios.
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Esteroides androgenicos anabolizantes (EAAS)

- Uma breve 1evisao
Beneficios?

Medicina desportiva, CHVN Gaia-Espinho, EPE. VN Gat.

MECANISMO ACCAO E EFEITOS ERGOGENICOS :

* Dose dependente (Efeitos anabdlicos)
* Efeitos com doses supra-fisioldgicas (10 a 100 vezes superior)
* Associado a treino forca e ingestao proteica/calérica adequada.

 Aumento massa muscular
* Aumento area transversal musculo — hipertrofia fibras | e Il
* Aumento numero nucleos fibra muscular
* Aumento sintese proteica e balanco azoto positivo
e Recuperagao pods-treino
* Promocao estado euforia e diminicao fadiga
* Prolongar sessao treino
 Aumento da deposicao Calcio ossos
* Aumento concentracao hemoglobina
* Diminuicao gordura corporal




Beneficios?

Very-high dosage T 1 bench press in 10 weeks

60
50
40
30

20

Couch potato Couchpotato+ T Weighlifting Weighlifting + T

NEJM 1996;335:1-7
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Anabolic-Androgenic Steroid Dependence: An Emerging
Disorder

Dependéncia

Gen Kanayama', Kirk J. Brower?, Ruth I. Wood?®, James |. Hudson', and Harrison G. Pope
Jrl

Metanalise
N = 653

Jodo Nunes e Silva 18




Treatment of Anabolic-Androgenic Steroid Dependence:

Emerging Evidence and Its Implications

Gen‘Kanﬂyamaa‘ Kirk J. Brower?, Ruth I. Wood€, James 1. Hudson?, and Harrison G. Pope
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Treatment of Anabolic-Androgenic Steroid Dependence:

Emerging Evidence and Its Implications

Gen *Kanayamaa‘ Kirk J. Brower?, Ruth I. Wood€, James 1. Hudson?, and Harrison G. Pope
Jr.d

Objectivos tratamento

 Motivar os doentes para iniciar e manter abstinéncia.

e Assistir os doentes, tentando aliviar alguns dos efeitos
da privacao.

e Alertar para eventuais desordens psiquiatricas como a
disforia muscular.

* Desenvolver um sistema de suporte social.
e Criar técnicas de coping para evitar recaidas.

e Equilibrar os comportamentos baseados no exercicio
com outras actividades recompensantes alternativas .

Jodo Nunes e Silva 20




Virao os doentes ao tratamento?

* Poucos doentes vao procurar ajuda médica.

 Maioria é séptica sobre o conhecimento
destas substancias.

* Habitualmente consideram que o seu uso nao
e patologico, mas sim fazendo parte de um
estilo de vida saudavel e atlético.

e Esta tendéncia esta a mudar, porque cada vez
ha mais praticantes.



Google

what to do after having used of anabolic steroids i

P aa ]

Pesquisa Google Sinto-me com sorte
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Cerca de 294 000 resultados (0,36 sequndos)

Recovery of spermatogenesis following testosterone replacement ...
hitps:/fwww.ncbi.nlm.nih.gov/pmc/articles/PMC4854084/ - Traduzir esta pagina

de JA McBride - 2016 - Citado por 11 - Artigos relacionados

23/02/2016 - Keywords: anabolic steroids, hypogonadism, infertility, ... Spontaneous recovery of
spermatogenesis after cessation of TRT or AAS is possible but may ... The use of exogenous
androgens can influence the HPG axis by similar ...

Anabolic steroids abuse and male infertility - NCBI - NIH
hitps:/Awww.ncbi.nim.nih.gov/pmc/articles/PMC 4744441/ - Traduzir esta pagina

de R El Osta - 2016 - Citado por 13 - Artigos relacionados

06/02/2016 - Keywords: Anabolic androgenic steroids, Male infertility, .... The AASs in this group have
some progesterone-like activity, inhibiting the hypothalamic axis. ... of spermatogenesis recovery after

the use of androgenic anabolic .

Post Cycle Therapy (PCT): What to do after having used Anabolic ...

www.ironmagazine.com/.../post-cycle-therapy-pct-what-to-do-aft. .. » Traduzir esta pagina
de M Mollica - 2015 - Artigos relacionados

25/05/2015 - [6, B, 22-25] After a cycle of anabolic steroid use, the recovery of the hypothalamic-
pituitary-gonadal (HPG) axis may take months to years, ...

Jodo Nunes e Silva 23



NEWER POST OLDER POST
Creatine makes kidneys healthier What is it About Coffee?

Post Cycle Therapy (PCT): What to do after having used
Anabolic Steroids?

W & Articles, Monica Mollica @May 25, 2015 PRINT E3EMAILL A- A*

£ in

Post Cycle Therapy
(BCT) .

? WllA’-:lfwf&*WllY

by Monica Mollica

In the past, anabolic steroids were used primarily by athletes in order to boots physical performance.

24



Monica Mollica has a Bachelor's and Master's degree in Nutrition
from the University of Stockholm, Sweden, and is an |SSA Certified
Personal Trainer. She works a dietary consultant, health journalist
and writer for www BrinkZone.com, and is also a web designer and
videographer.

Monica has admired and been fascinated by muscular and sculptured
strong athletic bodies since childhood, and discovered bodybuilding
as an young teenager. Realizing the importance of nutrition for
maximal results in the gym, she went for a BSc and MSc with a major
in Nutrition at the University.

During her years at the University she was a regular contributor to the

Swedish bodybuilding magazine BODY, and she has published the book (in Swedish)} “Functional
Foods for Health and Energy Balance”, and authored several book chapters in Swedish publications.

Jodo Nunes e Silva
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Opcoes terapéuticas

A= A

Suspensao e observacao
Testosterona

hCG

Citrato de Clomifeno
Inibidores da aromatase
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Wait and see...

1. Suspensao e observacao
— Pode demorar semanas, meses ou alguns anos

— Duracao maior esta associada a maior tempo de
uso, a maiores doses e a idade mais avancada

Jodo Nunes e Silva 27



Testosterona

2. Testosterona



Opcoes terapéuticas

A= A

Suspensao e observacao
Testosterona

hCG

Citrato de Clomifeno
Inibidores da aromatase

29



hCG

1. hCG partilha uma subunidade a coma LH e
FSH, subunidade B idéntica a LH.

2. Tem maior afinidade e maior semi-vida
3. Por vezes associada com rFSH

hCG dose  Dose frequency FSH dose Dose frequency Number of Duration Spermatogenesis  Pregnancy

() (per week) (1) (per week) patients (n) (months) recovery (%) rate (%)

Burger and Baker 19843° 1500-3000 1-2 200-400 3 45 6-28 - 50
Buchter et al., 19982 1000-2500 2 75-150 3 39 3-46 95 72
European Metrodin HP Study Group, 1998 2000 2 150 3 26 18 100

Burgues and Calderon, 19975 2500 2 150 3 60 6-9 80

Bouloux et al., 200342 1500-3000 2 150-225 3 30 11 44

Miyagawa et al., 2005% 3000 2 75 2 36 12-48 50

Ishikawa et al., 200752 5000 3 150 3 28 6-144 64

Liu et al., 2009 1500-2000 2-3 75-150 3 75 6-35 90 -
Farhat et al., 2010% 1500-5000 3 75-150 3 87 6-49 - 56

IU: international unit; hCG: human chorionic gonadotropin; FSH: follicle stimulating hormone

Jodo Nunes e Silva 30



Agonistas/antagonistas do Receptor do

estrogenio

Hypothalamus < O
GnRH * Bloqueia feedback negativo do
estradiol no hipotalamo e na
Anterior pituitary <o @ ------ ' hipofise
FSH  LH :

---------------------- e Aumenta LH/FSH = aumentando a
Sertoli cells Leydig cells producido de testosterona

|
' :
*' Testis : :
¢ H
1 Seminiferous tubules : e Parece n3o suprimir .
‘ espermatogénese
Spermatozoa Testosterone -

* Necessita de um eixo Hipotalamico-
aromatase “ Pituitario testicular intacto

DHT

Jodo Nunes e Silva 31



Citrato de Clomifeno

 Aprovado para o tratamento de disfuncao ovarica em
mulheres que desejam gravidez

* |nvestigado como alternativa a testosterona e tratamento
de infertilidade.

 Maioria dos estudos nao sao controlados, pequenos de
curta duracao em homens com hipogonadismo associado a
idade ou obesidade.

e Parece aumentar os niveis de testosterona, mas sem
evidéncia clinica evidente de que possa levar a um
beneficio clinico

 Parece aumentar a qualidade esperma num estudo com 3
homens com hipogonadismo hipogonadotrofico com azoo-
oligospermia.

Jodo Nunes e Silva 32



Inibidores da aromatase

* |nclui tamoxifeno, letrozole

Hypotha'amus ovssrssssiviisiaia @. ......
GnRH * Aprovados para o tratamento do
cancro da mama.
Anterior pituitary <o @ ------ '
7 A * Diminuem o estradiol 2 menos
Tl ety e ; feedback negativo na hipdfise 2
f, (Saroticels | Leydigiceter. aumento da LH e FSH - aumento da
l el : testosterona
| | H
1 Seminiferous tubules ) :
‘  Estudos pequenos e abertos
mostram gque a testosterona
Spermatozoa Testosterone - aumenta e o estradiol diminui

* Sem beneficios clinicos
DHT

estradiol ==+
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Necessarios estudos

Feril Steril. 2014 May;101(3:1271-5. doi: 101016 fertnstert. 2014.02.002. Epub 2014 Mar 14.

Anabolic steroid-induced hypogonadism: diagnosis and treatment.
Rahnema CD', Lipshultz LI, Crosnoe LE', Kovac JRZ, Kim ED®.

# Author information

Abstract
OBJECTIVE: To develop an understanding of hypogonadal men with a history of anabolic-androgenic

steroid (AAS) use and to outline recommendations for management.

DESIGN: Review of published Ifterature and expert opinions. Intended as a meta-analysis, but no guality
studies met the inclusion criteria.

SETTING: Not applicable.
PATIENT(S): Men seeking treatment for symptomatic hypogonadism who have used nonprescribed AAS.

INTERVENTION( 5): History and physical examination followed by medical intervention if necessary.

MAIN OUTCOME MEASURES(S): Serum testosterone and gonadotropin levels, symptoms, and fertility
restoration.

RESULT(5): Symptomatic hypogonadism is a potential consequence of AAS use and may depend on dose,
duration, and type of AAS used. Complete endocrine and metabolic assessment should be conducted.
Management strategies for anabolic steroid-associated hypogonadism (ASIH) include judicious use of
testosterone replacement therapy, hCG, and selective estrogen receptor modulators.

CONCLUSION(5): Although complications of AAS use are variable and patient specific, they can be
successfully managed. Treatment of ASIH depends on the type and duration of AAS use. Specific details
regarding a patient's AAS cycle are important in medical management. 34



Necessarios estudos

P2 U.S. FOOD & DRUG

ADMINISTRATION

Treating Secondary Hypogonadism
While Preserving or Improving
Testicular Function

Opening Remarks
Bone, Reproductive, and Urologic Drugs Advisory Committee Meeting

December 6, 2016

Hylton V. Joffe, M.D., M.M.Sc.
Director, Division of Bone, Reproductive and Urologic Products
Office of New Drugs
Center for Drug Evaluation and Research
Food and Drug Administration

Jodo Nunes e Silva 35



Necessarios estudos

Objectives and Scope

* To identify appropriate clinical trial design features for
drugs proposed to treat secondary hypogonadism while
preserving or improving testicular function

* A major goal is to identify acceptable endpoints for
demonstrating clinical benefit for these drugs

* To ensure appropriate expertise, the committee includes
urologists, endocrinologists, and experts in fertility,
obesity, and patient-reported outcomes

36



Conclusoes

O uso recreacional de esterdides anabolizantes esta
aumentar.

Aumento de hipogonadismo secundario iatrogénico.

Nao existe nenhuma terapia que mostre evidéncia clara na
melhoria da sintomatologia ou reversao do hipogonadismo.

Em casais que desejam a fertilidade podera recorrer-se a
hCG (com ou sem rFSH), mas nao existem estudos
fidedignos comparativos especificos em doentes com
privacao de esteroides.

Jodo Nunes e Silva 37



Conclusoes

About the Author:

Monica Mollica has a Bachelor's and Master's degree in Nutrition
from the University of Stockholm, Sweden, and is an |SSA Certified
Personal Trainer. She works a dietary consultant, health journalist
and writer for www BrinkZone.com, and is also a web designer and
videographer.

Monica has admired and been fascinated by muscular and sculptured
strong athletic bodies since childhood, and discovered bodybuilding
as an young teenager. Realizing the importance of nutrition for
maximal results in the gym, she went for a BSc and MSc with a major
in Nutrition at the University.

During her years at the University she was a regular contributor to the

Swedish bodybuilding magazine BODY, and she has published the book (in Swedish)} “Functional
Foods for Health and Energy Balance”, and authored several book chapters in Swedish publications.

Jodo Nunes e Silva
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