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I Observed Live birth rate
[T Predicted Live pirth rate

Live birth rate (%)

gg number
Egg number 1 5 10 15 20 25 30 35 40
n= 1349 4688 4141 2166 873 291 103 26 24

Figure 4 Observed versus predicted live birth rate in data from
2006 to 2007.
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Figure 5 Nomogram to calculate predicted live birth probability given egg number and age.

Sunkara Human Reprod 2011
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Table V Comparison of characteristics of the most
widely used markers of ovarian reserve

Characteristics for a good

marker

Prediction of poor response
Prediction of hyper response
Low inter-cycle variability
Low intra-cycle variability
Blinded to the operator
Applicable to all patients (a)

Cheapness

Age

n
+
+ 4+
+ o+
+ 4+
+ 4+

AM

+ o

+++
+ +
+ 4
+ 4+
+ 4+

FSH

t

AFC

bt
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bt
tt
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La Marca A Human Reprod 2010




Table | IVF outcome for groups of women with different ovarian response.

Ovarian response groups

Group A Group B Group C Group D P-value
-3 oocytes 4-9 oocytes 0-15 oocytes >15 oocytes
n=§ n=A41l n=311 n=1I8
Live birth in the resh cycle* 14(165%) 140(29.7%) [11(334%) 10(32.1%) 00y
Cumulative five birth® 18(21.7%) 167(39.7%) 163(30.5%) |34 (61.5%) <000

Faible Suboptimale Optimale Hyper

Drakopoulos Human Reprod
2016
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OPINION

Improving the patient’s experience
of IVF/ICSI: a proposal for an ovarian
stimulation protocol with GnRH
antagonist co-treatment

Paul Devroey'!?, Mohamed Aboulghar?, Juan Garcia-Velasco?,
Georg Griesinger?, Peter Humaidan?®, Efstratios Kolibianakis®,
William Ledger’, Candido Tomas®, and Bart C.J.M. Fauser?



LH

GnRH agonist
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Flare-up

GnRH antagonist
Pituitary Direct
downregulation gonadotropin

suppression

Time
1. Adapted with permission from de Greef R et al. Clin Pharmacol Ther. 2010;88:79-87.
2. Adapted from Hodgen. Contemp Rev Obstet Gynaecol. 1990;35:10-24.

Long GnRH
Agonist
Protocol’

GnRH
Antagonist
Protocol’




- E, pretreatment (Guivarc’h, 2010, Blockeel et al., 2012,
Cedrin-Durnerin et al., 2012)

1 OCP pretreatment (Wei et al., 2017)

Oestradiol valerate
4mg

I <
25 Day 6 of %, 50, 4%
stimulation ‘%‘oo”o N



A 300U r-FSH GnRH-a 300 IU r-FSH GnRH-a
751U r-LH trigger  OpPU 751U r-LH trigger OPU
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— sTOP —

GnRH antagonist GnRH antagonist

C

100,0% -
80,0% —
60,0% -|
40,0% |

20,0% -

Follicular phase stimulation Luteal phase stimulation Cumulative

m Number of patients with no euploid blastocysts

B Number of patients with 21 euploid blastocyst

Preliminary clinical outcomes according to follicular or luteal phase

stimulation.
Stimulation phase

Outcome Follicular Luteal Total
No. of SET 7 8 15
No. of clinical 6 (85.7) 6 (75.0) 12 (80.0)

pregnancies (%)
No. of miscarriages (%) 1(16.7) 1(16.7) 2(16.7)
No. of ongoing 5(71.4) 5(62.5) 10 (66.7)

pregnancies (%)

Note: SET, single-embryo transfers.

Ubaldi. DuoStim for reduced ovarian reserve. Fertil Steril 2016.

Ubalfi Fertil Steril 2016




Dosage fonction du poids | Iposage fonction du poids et de PAMH
Longue duree d’action 7) | | Déterminée par calculateur et fixe
Cible entre 8 et 14 ovocytes




Long-acting FSH versus daily FSH for women undergoing
assisted reproduction (Review)

Pouwer AW, Farquhar C, Kremer JAM

,- S
THE COCHR e \ “ 5\‘

COLLAR"™ c

corlfollltropln alfa in combination with daily GnRH
antagonist seems to be an alternative for

daily rFSH injections in normal

responder patients undergoing ovarian
stimulation in IVF/ICSI treatment cycles



Identical amino acid sequence as Expression in a cell line of Glycosylation pattern that is more
natural human FSH and existing human origin complex than rFSH derived from
CHO-derived rFSH products non-human, mammalian CHO cell line

) European Commission marketing authorisation of REKOVELLE® (follitropin
delta) — 12 December, 2016



Plus de femmes a atteindre la cible de 8a 14 ovocytes avec dosage individualisé de follitropin delta

Women with 8-14 oocytes retrieved (%)
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Ongoing pregnancy rate (%)

Ovenall (Nn=4032)

50 -

40 =

30 —

20 -

10 =

)
—h

(29.8-12.8)

31.7
(27.5-36.3)
30.5 21.1

(28.9-32.2) (13.2=32.0)

20.3" =
- WM

11.0
(5.5-21.2)

p<0.00048"

=1.00 1.01-1.25 1.26-1.50 1.51-1.75 1.76-2.00 >2.00
Serum P on day of hCG (ng/mL)

bOSCH E HR 2011



2723 cycles
1er 2éme cycle
Antag

B .
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T :
® 1.26-1.507 ——

1.36 (0.85-2.18)
2.09* (1.44-3.02)

2.20* (1.55-3.13)

2.05* (1.42-2.95)

1.63* (1.09-2.44)

0.0 1.0 2.0
OR (C1 95%)

3.0

4.0

35.0% -

30.0% -

25.0% -

20.0% -

15.0% -

Live-birth delivery rate

10.0% 1

5.0% -

0.0%

28.6
(24.7-32.5) (26.

23.9
(19.0-28.8)
20.9 T

(15.2-26.6)

16.3
(12.2-20.3)

<0.50 0.51-0.75 0.76-1.00 1.01-1.25 1.26-1.50 >1.50
Serum P on day of hCG administration (ng/ml)

Blockeel and al Human Reprod 2014



Nb cycles 5477
Nb patientes 2192

Age 34 19-43
Nb tent 2 11,3
Antag 65.1

Long Agonist  24.1

Court Agonist  10.8

Infert 56.6

Primaire

Infert 43 .4

secondaire

Valeur optimale Pg HCG 0,8ng/ml
Baisse 34% de Lb si PgHCG #(0,5-1,1)

OR 0,66 (0,56-0,77) 33,8% effectif

Life Birth Proportion

0.25

0.20

0.15

0.10

0.05

0.0

| | | | |
0.5 1.0 1.5 2.0 2.5

progesterone at HCG
A. Guivarch et al ESHRE 2017 RBMO







LH-surge after GnRHa triggering versus natural cycle

GnRIla

4h

Kisspep
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Figure 1 Differences in LH-surge after GnRH-agonist triggering
when compared with a natural cycle.

Humaidan HR update 2011



Figure 5. GnRH agonist versus HCG for oocyte maturation triggering, outcome: 1.2 OHSS incidence per
women randomly assigned.

GnRH agonist group HCG group Odlds Ratio Odlds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.3.1 Fresh autologous cycles
Babayof 2008 1] 14 4 13 22.4% Q.07 [0.00,1.41] &
Engmann 2008 (1) i a4 10 32 81.4% Q.03 [0.00, 0.56] i
Humaidan 2010 i 152 3180 16.49% 014001, 270
Humaidan 2008 0 an I 15 Mot estimahle
Humaidan 2013 2 184 2148 9.2% 1.08[0.148,7.72] S —
kolihianakis 2005 1] A2 1] | Mot estimahle
FPapanikolaou 2010 1] 18 1] 17 Mot estimahle
Pirard 2006 0 17 I B Mot estimahle
Subtotal (95% CI) 503 486 100.0%  0.15[0.05,0.47] -
Total events 2 14
Heterogeneity: Chif=821, di=3 (F=016); F=42%
Test for overall effect 2= 3.29 (P =0.0010)
1.3.2 Donor cycles: mild, moderate or severe OHSS
Acevedo 2006 i an ] o 223% Q.08 [0.00,1.44] =
Galindo 2009 i 106 10 106 43.0% 0.04 [0.00, 0.74] B
Malo 2009 i a0 a 50 Ll
Subtotal (95% CI) 186 186 ~ogi -
Total events 1] 23
Heterogeneity: Chi®=0.08, df=2 (P = 0.98); F=0%
Test for overall effect: Z= 3.46 (P = 0.000%5)

0.001 0.1 10 1000

Favours GnRH agonist group  Favours HCG

Testfor subgroup differences: Chi®=1.09, df=1 (P=0.30), F=86%

Youssef M Cochrane Review
2014
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OPINION

An OHSS-Free Clinic by segmentation
of IVF treatment

Paul Devroey*, Nikolaos P. Polyzos, and Christophe Blockeel

Centre for Reproductive Medicine, UZ Brussel, Laarbeeklaan 101, 1090 Brussels, Belgium

*Correspondence address. Tel: +32-477-380889; Fax: 432-2-477-6649; E-mail: paul.devroey@uzbrussel.be

The use of the GhRH antagonist
protocol

Ovulation triggering  Agonist

Cryopreservation of oocytes
and embryos



IDéefinition de la stimulation optimale
= Nb ovo cible

1 Protocoles
= Antagoniste
= Stimulation aléatoire folliculaire et lutéale
= Nouvelles molécules
ISecurité
= Declench ago






Progesterone
concentrations

Hyperstimulated
cycle

< >

14 days

Luteal phase length

Maclon NS Endocrine reviews 2006






A

Author
Erdem

Maher

Synthesis

Author
Agha-Hosseini
Kyrou

Synthesis

C

Author
Agha-Hosseini
Ebrahimi

Synthesis

Sample size

427

258

685

Sample size

38

452

490

Sample size

66

511

577

Hill. Progesterone luteal support for IUIs. Fertil Steril 2013.

Measure (Cl) Weight
1.83 (1.08; 3.08) 54.85
1.69 (0.95; 3.01) 45.15
1.77 (1.2; 2.6) 100
Measure (Cl) Weight
1.42(0.27; 7.44) 14.53
0.82 (0.41; 1.62) 85.47

0.89(0.47;1.67) 100

Measure (Cl) Weight
2.25(0.65;7.82) 16.68
1.21(0.69;2.11) 83.32

1.34(0.81;2.23) 100

Forrest plot of clinical pregnancy in subgroup analysis based on
clomiphene citrate 4+ gonadotropins. Cl = confidence interval.

P value
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no supplemental progesterone or
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2 4
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method of ovulation induction. (A) gonadotropins; (B) clomiphene citrate; (C)

Hill Fertil Steril 2013



Question:
Which agent/route is your treatment of choice to support the luteal phase

%
100 -

80 -

60 -

40 -

20 -

Vaginal

progesterone of the drugs

IVF worldwide survey 2012

1
5 4.6% : 0.5% 1 0.5% 0.0% 100.0%
L, - L
1 1
1 |
,,,,,,, | |
] 1
1 I
1 1
1 |
1 |
1 1
I |
1 I
1 1
1 |
1 | Question
] 1
! ‘ y 1
Combination IM : Oral 1 Other
progesterone; progesterone | s
mentioned e 1 %

above 100 -

80 -

60 -

44%

40 -

20

0 !

15%

How long so you continue progesterone sepplementation of the patient concieved?

Until gestational

week 8-10

Until gestational
week 12 or later

Until pregnancy
is confirmed in
ablood or urine
test (week 4) or
14 days after

3% 100%
Until the presence Total

of a fetal heartbeat



o

early P cessation P continuation Risk Ratio Risk Ratio
r r Even Total Even Total Weight M-H, Fixed, 95% CI M-H, Fixi% 95% CI

Andersen 2002 118 150 126 153 83.1% 0.96 [0.85, 1.07]
Goudge 2010 25 35 24 31 16.9% 0.92[0.70, 1.22] "
Total (95% Cl) 185 184 100.0%  0.95 [0.86, 1.05] >
Total events 143 150

© iz = - - 2= 09 } } } |
?ettt?:rfogeneltyl.I Cfr;l t.(;.()_Sé)cg7 l‘l(_P0 3%.82), 12=0% 05 07 1 15 5

est for overall effect: Z = 0.97 (P = 0.33) Favours early P cessation Favours P continuation
Figure 4 Live birth rate of women who underwent early P cessation versus P continuation after IVF/ICSI.

Liu et al RBEJ 2012
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Subcutaneous Progesterone Is Effective and
Safe for Luteal Phase Support in IVF: An
Individual Patient Data Meta-Analysis of the
Phase III Trials

Jakob Doblinger', Barbara Cometti, Silvia Trevisan?, Georg Griesinger®*

1 Department of Obstetrics and Gynecology, Paracelsus Medical University, Salzburg, Austria, 2 IBSA
Institut Biochimique SA, R&D Scientific Affairs, Lugano, Switzerland, 3 Department of Gynecological
Endocrinology and Reproductive Medicine, University Hospital of Schleswig-Holstein, Campus Luebeck,
Luebeck, Germany
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A Phase lll randomized controlled trial

comparing the efficacy, safety and Qral dydrogesterone for luteal phase

tolerability of oral dydrogesterone gyt ip frach in vito feriization
versus micronized vaginal

: i
progesterone for luteal support CVC|93- a new standard
in in Vitr (o] fel’tilization Georg Griesinger, M.D, Christophe Blockeel, MD.” and Herman Tournaye, M.D.

® Department of Gynecological Endocrinology and Reproductive Medicine, University Hospital of Schleswig-Holstein,
Herman Tourn aye I, Genna dY T. Sukhikh 2’ Elke Kahl er3,*’ Luebeck, Germany; and ® Center for Reproductive Medicine, Universtar Ziekenhuis Brusel, Brusses Belgium

and Georg Griesinger*

% (nIN) Difference in
Outcome pregnancy rate 95% CI
Oral DYD MVP (Oral DYD-MVP)
Non-inferiority Pregnancy rate

margin 4 weeks of gestation
E FAS 47.1 (234/497) 45.5 (217/477) 1.7 —4.4-7.9
E PPS 47.2 (232/492) 45.5 (216/475) 1.8 —4.4-8.0
E 8 weeks of gestation
E FAS 39.6 (197/497) 35.4 (169/477) 4.3 —-1.7-10.3
E PPS 39.6 (195/492) 35.6 (169/475) 4.1 —-1.9-10.1
i 12 weeks of gestation
E FAS 37.6 (187/497) 33.1 (158/477) 4.7 -1.2-10.6
E PPS 37.6 (185/492) 33.1 (157/475) 4.7 —-1.2-10.6
i Live birth rate
E FAS 34.6 (172/497) 29.8 (142/477) 4.9 —-0.8-10.7
E PPS 34.6 (170/492) 29.9 (142/475) 4.7 -1.1-10.5

-15% —-10% -5%

Favors MVP 3 Sral DYD

Figure 2 Pregnancy status post-treatment. Positive pregnancy rates at 4, 8 and |2 weeks of gestation, and the live birth rates are shown for both
the FAS and PPS. A non-inferiority margin of 10% was used, whereby the test drug is non-inferior if the lower bound of the 95% Cl excludes a difference
greater than 10% in favor of the comparator.

Cl, confidence interval; DYD, dydrogesterone; FAS, full analysis sample; MVP, micronized vaginal progesterone; PPS, per protocol sample.






Table Il Reproductive outcome for women in the two RCTs.

> 14 follicles

Group A: GnRHa Group B:

trigger + 1.500 hCG hCG trigger
Patients, n 60 58
Rate of transfer, n (%) 52/60 (86.7) 57/58 (98.3)
Embryos transferred. mean (SD) .19 (0.40) .19 (0.40)
Positive hCG per embryo transfer, n (%) 25/52 (48.1) 21/57 (36.8)
Clinical pregnancy per patient, n (%) 21/60 (35.0) 17/58 (29.3)
Ongoing pregnancy per patient, n (%) 17/60 (28.3) 15/58 (25.9)
Implantation rate, n (%) 22/62 (35.5) 20/68 (29.4) I

‘ Early pregnancy loss, n (% of positive hCGQG) 4/25 (16.0) 4/21 (19.0)

OHSS rate, n (%) 0/60 (0) 2/58 (3.4) I

RR, relative risk; Cl, confidence interval; OHSS, ovarian hyperstimulation syndrome.

Humaidan HR 2013



population Nb de cycles Taux de
réussite

Radesic 2011

Illiodromiti
2013

Sehyan 2013

Guivarc’h 2013

>14 foll >11mm 71
S8 S9

>14 foll >12mm 275
JHCG

AMH >

E2 >

Nb foll > 12 23
E2 élevé

>20 foll> 11 68
JHCG

E2>4000pg

Atcd OHSS

52,1% G/T
1 blasto

41,8%G/cycle
1 blasto

17,4%G/T

39,6%G/T

2

6

1
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Table IV Reproductive outcome per embryo transferred and per embryo transfer.

Natural cycle hMG

Reproductive outcome per embryo transferred

Total N embryos transferred n=1331 n=1340
Implantation rate (IU + EU)": % (95% CI) 124(9.1-168) 16.2(124-21.1)
Implantation rate with FHB®. % (95% Cl) 102(73-143) 14.1(10.6-18.7)
Live birth rate: % (95% CI) 9.6 (6.8-136) 13.2(10-17.7)
Reproductive outcome per embryo transfer cycle n=213 cycles n=2|
174(126-240)  235(179-309)

Clinical pregnancy rate (U 4 EU): % (95% C)
. R auith EL b: %9

0y

Live birth rate: % (95% CI) 14.1(9.8-202) 19.9 (14.8-26.8)

Relative risk

13(95%C109-20)
|4(95%C109-2.])
14(95%C109-22)

1.4(95% C10.9-2.1)

A (QLO, NnQ

1.4(95% C109-23)

“Reproduetive-outcome-perembrye-transferred-onDay3
Total N embryos transferred after cryopreservation on Day 3 n=1287 n=293
Implantation rate (IU + EU)": % (95% CI) 125(9.0-174) 16.7(12.6-2L.1) 13(95%CI0.9-21)  0.191
Implantation rate with FHB® : % (95% Cl) 0.1 (7.0-14.6) 15.0(11.1-20.2) 15(95%Cl09-24)  0.098
Live birth rate: % (95% Cl) 98(6.7-14.1) 14.0(103-19.0) 14(95%Cl09-23) 0.4

Peeraer HR 2015




_IEtude francaise multicentrique

_IComparaison 14421 cycles

= cycle naturel (NC)Cycle stimule (SC) Cycle
artificiel (AC) (56%)

JFCS/ naissance

= NC 25,6%/ 18,8%

= SC 23,6% /19,3%

= AC 36,5%/16,9% p<0,003
_1Augmentation du taux de FCS en cycle

artificiel
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Low serum progesterone the day prior to frozen
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_1Cycle frais

= Evolution vers autre voie administration
progesterone ?

= Place pour traitement renforce par faible dose
HCG apres declenchement par agoniste ?

1Cycle differé
= Recherche du meilleur protocole tjs en cours

= Optimisation du cycle artificiel par dosage de
la progesterone avant transfert embryon
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to know about the Uterus !
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