Performance Enhancing Drug Use in Sport: How Many Athletes are Being Caught, What they are Taking and How the World Anti-
Doping Agency is Trying to Prevent it
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Introduction

Before | let you know what is in this presentation, | will let you
know what is not:

 No ethics
| am a physiology professor, not an ethics professor

e No judgement
* Not intended to be help anyone get away with using drugs!



Introduction

What is in this presentation?

e WADA'’s official report

e Scientific papers to discuss report




Outline

e What athletes are taking
e How many athletes are being caught
e How WADA is trying to prevent it



What athletes are taking:

e Prohibited List



What athletes are taking:

e Prohibited List



Which do you think athletes are caught taking the most?

 Anabolic Agents
e Peptide Hormones
 Beta-2 Agonists

e Hormone and Metabolic
Modulators

e Diuretics and Masking Agents

Prohibited Methods
Stimulants
Narcotics
Cannabinoids
Glucocorticoids
Beta Blockers



What athletes are being caught taking:




Why are anabolic agents so common?

Because they really, really, really work



My all-time favorite paper:



Bhasin et al. (2001)

e 61 young men (18-35) e GnRH agonist (desensitizes)
T Enanthate (mg/week) o Effects on:
for 20 weeks: *  Strength
25, e  Body composition

>0 e NO TRAINING!
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Changes in Fat-free Mass Following 20 Weeks of
Testosterone Supplementation

%
| I

25 125
Testosterone Dose

(WY
o

(o0}

(o))

N

o

—
0o
i~
—
v
(%)
s
)
)
.
- 4
)
©
Ll
5=
)
B0
c
©
£
O

[
N




Changes in Leg Press 1RM Following 20 Weeks of
Testosterone Supplementation
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Benefit vs. Risk

e How many athletes are getting caught?



Show of hands: What % of athletes do you think are
taking something on the prohibited list?

0-10%

11-20%
21-30%
31-40%
41-50%

51-60%
61-70%
71-80%
381-90%
91-100%



Anti-Doping Rule Violation Report

* ADRV Report




Anti-Doping Rule Violation Report

278,047 samples were collected in 2019
e 1,537 samples confirmed as ADRVs

* ADRV Report
0.55%

o *544 were still pending, assuming all confirmed as
ADRVs: 0.75%

e **Also 377 non-analytical ADRVs



Is sport clean? Or is it just hard to catch offenders?

e Let’s talk about how they catch offenders

e Every substance has a different test, we’ll focus on testosterone (anabolic
agents overwhelming majority of positive tests)



Urine test for testosterone use

e Based on epitestosterone
e 5alpha reductase inhibitor
* Prevents T conversion to DHT (strong androgen)

e Competes with T for AR
 Reduces T signal

e |ts functions are not as important as this:
e Itis producedatal:1withT

* Therefore, T T:E indicative of exogenous testosterone use




Another great study
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Dehennin & Matsumoto (1993)

 Testosterone enanthate e 3 time points
* 34 men e C—Baseline
e mg/week for 6 months e D—During (unclear when)
0 e R—"~75 days after last dose
e 18
e 72
e 216

* Measure T:E



Dehennin & Matsumoto (1993) 02
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administration is considered as proven by sports authorities. o
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Dehennin & Matsumoto (1993)

Fig. 2. Variatons of the (T/ETHS ravo in different subjects,

at the end of the periods of contral (C), drug (D) admimnis-

tration and the recovery (R). Administered doses of T
correspond to respectively 72 and 216 mgiweek.
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Dehennin & Matsumoto (1993)

* “False positive or negative testing emphasizes the need for
improvement of testing procedures.”

* Thereis a new follow up test, and we’ll get to that soon

e But, this test remains the first test used to identify testosterone
use to this day



But that’s not the bombshell

e What comes next will probably surprise you



Major flaw in testing procedure

e 4:1 ratio test is based on testosterone being excreted in the urine

e Agene named “UGT2B17” encodes a key enzyme that leads to
androgens showing up in the urine

e |f you don’t have this gene, you won’t pass increased testosterone



How common is it?

e Strahm et al. (2009)  The steroid profile of 57 Africans, 32
Asians, 50 Caucasians and 32 Hispanics
was determined

Deletion percentages:

e African: 22%; Asian: 81%; Caucasian: 10%;
Hispanic: 7%



Next study goes the next level

 Going to give subjects with UGT2B17 deletion testosterone and
see if they pass/fail the test...



Use of testosterone in UGT2B17 del/del

e Lundmark et al. (2013) e 8 subjects with del/del
e Single dose of 500 mg

e 600 mg was used in the Bhasin study earlier

 T:E measured every day, 3 days before, 17
after



Use of testosterone in UGT2B17 del/del
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Use of testosterone in UGT2B17 del/del

e Lundmark et al. (2013) e Qutside of the 1 outlier,
everyone passed the test, even
the next day

e Remember the prevalence from
earlier:

e African: 22%; Asian: 81%;
Caucasian: 10%; Hispanic: 7%



Use of testosterone in UGT2B17 del/del

 What could you do with this information?



| did tell you there is another test...

e If T:E is >4, a secondary analysis can be performed
* Involves gas chromatography mass spectrometry




| did tell you there is another test...

e Synthetic steroids made from plant phytosterols
e These lack carbon 13, but carbon 12 is normal
e Therefore 13C/12C ratio used to determine doping

e Compared to Pdiol
e A substance whose 13C/12C ratio is not altered by doping

 Why is this not just the standard test?



Other factors...

 We've been assuming this whole time that the drug
testing officer receives the person’s real urine...



Whizzinator

e Elbe et al. (2016)



Is anybody really using and getting away with that?

 Mike Tyson admitted to using it his whole career in his
autobiography...



What is the future?

 The Athlete Biological  The Athlete Biological
Passport Passport

e “..monitor selected biological
variables over time that
indirectly reveal the effects of
doping, rather than
attempting to detect the
doping substance or method
itself.”



Athlete Biological Passport

 The Athlete Biological
Passport

Included metrics:

Haematological Markers
 Hct, Hb, RBC, many others
Steroidal Markers

e T/E, T, E, plus derivatives



Athlete Biological Passport

 The Athlete Biological e Does not replace other
Passport testing

e In/out of competition
* No notice

 Target athletes

e Based on prospects for long-
term elite level competition



Summary

* Drugs can be very effective, temptation to use is
strong

e Catching users is very hard
 ABP is a solid step forwards



Questions?
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