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Our patients are coming to us older!
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More oocytes = Higher cumulative live birth rates

100

% 14 centres in Spain and Belgium

20

¢ 14469 women undergoing 15t ovarian stimulatid for IVF ICSI

70
/
60
- Fresh cycle live birth
50 - Cumulative live birth
Freeze-all rate
40
30
= Polyzos et al., Fertil Steril 2018
10
0



More oocytes = More euploid embryos
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More oocytes = higher Probability of at least 1 euploid embryo

Predicted probabilities for having atieast 1 euploid
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Studies Live birth /cycle
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GAME OVER

**No ovarian reserve means no benefit from stimulation

** AFC of <3 means low oocyte yield irrespective of the protocol used

“*Very high basal FSH levels suggest limited benefit of ovarian stimulation

**Functional ovarian reserve is a key criterion to consider treatment



....biological clock starts ticking!




....biological clock starts ticking!

“TS MY BloLoGicAL CLICK”



Should we wait for miracles?

Androgens to overcome ovarian ageing?

** The role of androgens in folliculogenesis and steroidogenesis
+* Evidence from animal studies
+» Evidence from human studies

+* Need more evidence




Ovarian action of androgens
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Androgens and folliculogenesis

Key ovarian defects due to loss of AR as defined by ARKO female models:
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Evidence from animal studies
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Evidence from animal studies

Effect on pre-antral follicles Follicle class Name Diameter (um)
A Primary 50—100
B Preantral 101-380
C Periantral 381-620
D Small antral 621-1000
E Large antral =1000
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Weak evidence from human studies

< Preliminary uncontrolled and small RCTs

< Treatment with DHEA or testosterone
1.  May increase AFC
2. May increase the number of growing follicles
3. May increase pregnancy rates

Balasch et al., Hum Reprod 2006; Fabregues et al., Hum Reprod 2009



Should it be DHEA or Testosterone?

** DHEA is binding through androgen receptors after converting to
testosterone

A/

**» DHEA effect on intrafollicular testosterone levels

Follicular fluid - DHEA-S Follicular fluid - testosterone
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Yeung et al.,
Fertil Steril 2014
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** DHEA did not increase ovarian reserve markers, ovarian response in poor
responders, normal responders of POl women

Yeung et al., Fertil steril 2014
Yeung eal JCEM 2013
Yeung et al., BJOG 2015



Transdermal testosterone

Testosterone increases AR expression
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Transdermal testosterone

1.1.2 Testosterone

Fahregues 2009 (@) 5 3 3 3 23.0%  1.79[0.39,8.27) —t——
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Kirn 2011 (113 15 55 7 55 46.6%  2.57[0.96, 6.92) —
Massin 2006 (12) 227 1 26 8.6% 2.00[0.17,23.49) -

Subtotal (95% CI) 203 142 100.0%  2.60[1.30, 5.20] L

Total events 41 13

Heterogeneity, Chi*=0.49, df= 3 (FP=0.92), F=0%
Test for overall effect 2= 2.69 (P =0.007)

001 041 ' 10 100
Favours placebo/no tmt Favours DHEAT

Testfor subgroup differences: Chi*= 081, df=1 {(P=0.37), F= 0%

1. Duration of administration

Nagels et al.,

2. Daily dose of testosterone Cochrane 2015




We are using it without any evidence or safety profile!!!
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Duration and dose of testosterone?

Study Sample Size  Duration, days Dose (per day)
Bosdou et al’ 50 21 10 mg

Kim et al* 110 21 12.5 mg
Fabregues et al® 62 5 0.02 mg/kg
Massin et al® 49 15 10 mg

Polyzos et al., Reprod Sciences 2016



TTRANSPORT trial

Testosterone TRANSdermal gel for
Poor Ovarian Responders Trial

Double blind placebo controlled RCT examining the value of
testosterone pre-treatment in women with poor ovarian response.



TTRANSPORT study details

**Eligible patients
Poor responders fulfilling the “Bologna criteria” 18-43y old

**Number of patients
400 =— Interim analysis at 280 women——— 700 women

*»»Study design
Double blind placebo controlled

**Sample size calculation
T-gel may increase pregnancy rates from 14.5% to 26%



TTRANSPORT trial

Testosterone TRANSdermal gel for & Dexeus Barcelona

Poor Ovarian Responders Trial & UZ Brussel

*» Skive Denmark

¢ Quiron Madrid

* University hospital of Basel
% UZ Antwerp




TTRANSPORT trial

rhCG 250ug

TESTOSTERONE GEL 1% hpHMG OPU
0.55g/day (5.5mg testosterone) 300IU/daily ET day 3
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Why ~ 2 months of administration?

Selection
&
Androgen | oy FSH Dominance
receptors | REQ receptors
RECRUITMENT Graafian
RECR Follicles
Secondary
o0
Primary @@
Primordial oo (2-5 mm) &
rad rat
& (02-0.4mm) Atretic
Human
I ?7?? | >120days) 71 days 14 days I
>30 days 53 da
Rat Y 28 days ys

Polyzos et al., Reprod Sciences 2016



Why ~ 2 months of administration?

Initiation of
testosterone gel

Basal growth

S Selecton
| Owulaten

Polyzos et al., Reprod Sciences 2016



Why 5.5mg of testosterone/day?

** Pharmacokinetics and testosterone serum levels in postmenopausal women

§
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Omg 44mg 88mg 13.2mg
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Average Testosterone

Omg 44mg B8mg 13.2mg

Singh et al., JCEM 2006

*»» Testosterone levels above 100ng/ml are at the level of male testosterone
levels!

Polyzos et al., Reprod Sciences 2016



Why 5.5mg of testosterone/day?

More might be worse..

Female to male transsexuals

** Very high T levels negatively affects ovarian reserve

Before treatment After treatment P value

Testosterone 1.4 (0.24) 17.8 (9.6) .000
nmol/L, mean (SD)
AMH 4.4 (4.4) 1.4 (2.1) .000

ng/dl, mean (SD)

Caenen et al., Fertil Steril 2015

** Very high T levels do not induce PCO morphology
Ikeda et al., Hum Reprod 2013

Caenen et al., Hum Reprod 2017



Why 5.5mg of testosterone/day?

More might be worse..
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T-TRANSPORT trial major analysis

Clinical study

¢ Live births and pregnancy rates
** Number of oocytes, embryos etc

** Results concerning neonatal health



Nested substudies within TTRANSPORT

1. Follicular fluid and cumulus cell analysis on day of OPU
2. Effect of testosterone on ovarian reserve markers

3. Endocrine profile during androgen supplementation

4. Endocrine profile during ovarian stimulation

5. Effect of testosterone of female libido (FSFI, FSDS-R)

6. Effect of testosterone quality of life (Fertiquol)

7. Assessment of hirsutism



Conclusions

**Ovarian physiology and animal experiments suggest that
testosterone may benefit poor responders

**Evidence from clinical trials is weak

**Duration and dose of testosterone much follow ovarian
physiology and pharmacokinetics
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