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Why testosterone doping OH

Juve's Pogba provisionally suspended
after testing positive for testosterone

Reuters — | —
3 12:37 AM GMT+2 - Updated 14 hours ago ‘ E ‘ Aj 'E

September 12, 2
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testosterone

@ muscle growth and strength

aN

'— increased production of red blood cells

Sept 11 (Reuters) - Juventus's France midfielder Paul Pogba has been provisionally suspended after testing
positive for a banned substance, Italy's national anti-doping (NADO Italia) tribunal said on Monday.

The test, performed after Juve's 3-0 Serie A season-opening victory at Udinese on Aug. 20, detected
testosterone, a hormone that increases athletes' endurance.

"In acceptance of the instance proposed by the National Anti-doping Prosecutor, it has provided for the
provisional suspension of the athlete Paul Labile Pogba," NADO ltalia said in a statement
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Detecting testosterone doping is not trivial

“My cocktail was EPQ but nat a ldt,
transfusions and testosterone” ‘

Lance Amrstrong 2013 S
(interviewwith Qprah Winfrey)

' .but he was NOT tested positive for '
testosterone doping... °

there is room for improvement
(regarding anti-doping control / analysis)
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Development of the Athlete Biological Passport (ABP)

testosterone = endogenous

urinary concentrations vary throughout the day

steroid ratios in urine: 6}
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from global thresholds to individual longitudinal monitoring = urinary steroid profile

’ Sattas, Saugy, Saudan. Endocrinal Metab Qlin North Am 2010 Mar;39(1):59-73, viii-ix. doi: 10.1016/j.ecl.2009.11.003



confounding factors: e.g alcohol
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Weaknesses of the urinary steroid profile

Piper, Geyer, Haenelt et al. Int J Sports Med. 2021 Sep342(10):863-878. do: 10.1055/2-1481-8683
Salarrin, Ncali, Langer et al Drug Test Anal. 2022 May;14(5):833-850. dai: 10.1002/ctta.3040.
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Weaknesses of the urinary steroid profile

hormonal fluctuations during the
menstrual cycle

Follicular phase Luteal phase

14

Period

FSH (Follicle Stimulating Hormone) E2 (Estrogen/Estradiol) LH (Luteinizing Hormone) PG (Progesterone)

Piper, Geyer, Haenelt et al. Int J Sports Med. 2021 Sep342(10):863-878. do: 10.1055/2-1481-8683
Salarrin, Ncali, Langer et al Drug Test Anal. 2022 May;14(5):833-850. doi: 10.1002/cta.3040.
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Weaknesses of the urinary steroid profile

low excretion - low concentrations

&

Piper, Geyer, Haenelt et al. Int J Sports Med. 2021 Sep;42(10):863-878. dai: 10.1055/a-1481-8683
Salarrin, Ncali, Langer et al Drug Test Anal. 2022 May;14(5):833-850. dai: 10.1002/ctta.3040.
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Weaknesses of the urinary steroid profile
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additional blood analysis could help?

Piper, Geyer, Haenelt et al. Int J Sports Med. 2021 Sep342(10):863-878. do: 10.1055/2-1481-8683
Salarrin, Ncali, Langer et al Drug Test Anal. 2022 May;14(5):833-850. doi: 10.1002/cta.3040.



Steroid profiling in serum
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Porizettq, Mehl, Boccard et al. Anal Boanal Chem 2016 Jarg408(3):705-19. dai: 10.1007/s00216-015-9185-1.
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Steroid profiling in serum
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Detecting transdermal T in women

14 volunteers - urine and blood samples during 3 menstrual cycles

6 control-phase

SRR AR IR VIR VR VR GRS VMR SR G AR RV RR VAR VAR Ve

urinary epitestosterone fluctuations
T/E less sengitive for women

% Salarrin, Neoli, Langer et al Drug Test Anal. 2022 May;14(5):833-850. dai: 10.1002/cta.3040.

é 10ng T daily (transdermal) 6 washout
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Detecting oral T in men - analysis of steroid esters

19 volunteers - 80mg testosterone undecanoate orally

. T/E (V10)
T direct detection in blood possible...
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urinary steroid profile is less
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H;C 0
Langer, Salanrin, Nedli et al. Drug Test Anal. 2022 Nov;14(11-12):1904-1919. doi: 10.1002/cta 3379.



Analysing steroid esters in serum
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Langer, Salanrin, Neali et al. Drug Test Anal. 2022 Nov;14(11-12):1904-1919. doi: 10.1002/dta 3379.

17 different esters
(testosterone, nandrolone, trenbolone)
LODs: 50-500 pg/mL

TU in serum (V10)

£ TU detectable
= up to 24h after single
0 dose administration
5
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Simplyfing blood collection with dried blood spots (DBS)
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e, TO0LAS Langer easy collection
Date: oo easy storage

easy shipping
stability of substances

e

low volume
limited spots
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Simplyfing blood collection with dried blood spots (DBS)

analysis of

endogenous steroids
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Different matrices - comparable results?

Are DBS viable for steroid profiling in comparison with serum?

serum
plasma

red blood cel
(herratocrit)

(whole blood)

analysis of:
serum, plasma, DBS
100 athletes

(51 females, 49 males)
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good correlation of T and A4 with generic 45% hematocrit correction
but more tests will follow...

? Salarin, Langer, Saugy et al, Drug Test Anal. 2022 Nov;14(11-12):1920-1925. doi: 101002/dta.3382
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Conclusions
w T/E (V10) . TU in serum (V10)
o | Blood analysis can support urine analysis | °
. Ester analysis as efficient alternative | -
e @ @ @ (_\)\ : .
time after administration [h] Name: Tobias Langer 0 ‘ tuneaﬂerad;?nistratinn[h] : ’
Date:  aujowrdhud

DBS: good for research, not fully established in routine
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