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Artmis Gonadotropin Sekresyonu
— Yuksek LH duzeyleri
— Artmis LH reseptor cevabi

— LH Bsubunit Genetik varyantlari

Insiilin Rezistansi (%50-70)

— Artmis Teka hlicre cevabi

Obezite (yaklasik %60)

Artmis Androjen Uretimi

Hiperprolaktinemi

Tiroid gland anomalileri ?




PCOS Farklidir
Fertilite Sonuclar Kotudur

Human Reproduction Update, Vol12, No.l pp. 13-21, 2006 o 10,1093 humuped it 36
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A meta-analysis of outcomes of conventional [VF in women
with polycystic ovary syndrome

F,..\[,[-'..\\'.]]oijm-nu‘ﬁ. .\[..l,[i.]-fijlu-m;ms.’, E.G Hughes”, J.SE Laven, NS Macklon'
and B.CJM Fauser

Siklus iptal oranlan
fazla

Stimulasyon suresi
uzun

Oosit sayisi fazla
Fertilizasyon dusuk

Klinik gebelik oranlar
benzer

Canli dogum oranlari
benzer

OHSS — data yeterli
bulunmamis

Heijnen, Human reproduction update 2006
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The role of AMH in anovulation
associated with PCOS: a hypothesis

Anti-Mullerian hormone reduces follicle sensitivity to
follicle-stimulating hormone in human granulosa cells

* Granuloza hucrelerindeki FSH-LH bagimli
aromataz ekspresyonunu azaltir

* Sonucta; estradiol Uretiminde belirgin azalma
meydana gelir

* Anovulasyon surecine ve INFERTILITEYE katkida

bulunur
Pellat et al; Fertil Steril 2011;96:1246-1251 e1241.

Homburg et al 2014
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Consensus on infertility treatment related to polycystic
ovary syndrome

The Thessaloniki ESHRE/ASRM-Sponsored PCOS Consensus Workshop Group™ March 2-3, 2007,
Thessaloniki, Greece




PCOS

Ovulasyon COH/IVF
indliksyonu

* Yasam tarzi
* Oral ajanlar

 Gonadotropinler
e LOD



Ovulasyon
indiiksyonu

Yasam tarzi

Oral ajanlar
Gonadotropinler
LOD

PCOS

COH/IVF

Basarisiz Ol

Tubal patoloji varhgi

Evre 3-4 endometriozis
Preimplantasyon Genetik Tani
Gerekliligi

lleri erkek faktdri infertilitesi
lleri kadin yasi (>39)



PCOS-COH/IVF

* Asiri cevap-OHSS

Duslik fertilizasyon oranlari
Fazla sayida immatiir oosit
Duslik klivaj oranlari

Dusuik implantasyon oranlari
Yiiksek abortus oranlari




PCOS-COH

COH Protokolleri
* Minimal-mild
stimulasyon
* GnRH agonist

* GnRH antagonist

Modifiye Protokoller

GnRH antagonist
sikluslarda GnRH
agonist ile ovulasyon
tetikleme

Metformin kullanimi
VM

Embryo freezing



Minimal-Mild Stimulasyon

AMAC: dusuk doz
GnRH antagonisti
oosit elde etmek (

FSH, hMG ile oral ajanlarin
ile birlikte kullanimi ile 2-7
ISMAAR Consensus)

Disiik doz FSH/hMG (siklusun 5.glinlinden
sonra)+GnRH-antagonist

Klomifen sitrat tedavisini takiben dlsuk doz

FSH (150 IU)+GnR

H-antagonist

Letrozole+dustik o

oz FSH+GnRH-antagonist

De Jong et al 2000; Williams SC et al 2002



Clomiphene 50 mg 2x1

2.GUn 6.GUn

5. Gun 187,5-225 7 veya 8. gun
IU gonadotropin kontrol

Centrum Klinik Protokolu



Minimal-Mild Stimulasyon
Sonuclar

CCrgonadtropnstamtagoni

GnRHagonist+gonadtropins

J

m Viizdalari

Odids Ratio

Odds Ratio

Study or Subgroup Fvents Fvents al Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.1.1 Long Protocol

Harrison 1994 12 a0 25 100 137% 0.95[0.43, 2.09] . E—
Kingsland 1992 ] i 15 TE 144% 0684 [0.22,1.34 —
Subtotal (95% CI) 127 176 281%  0.74[0.41, 1.33] -

Total events i 40

Heterogeneity: Chif= 0.86, df=1(P=0.38); F= 0%

Test for overall effect 2=1.01 (P =0.31}

1.1.2 Short protocol \
Long 1995 4 34 3 36 28% 1.47[0.30, 7.10]

Subtotal (95% CI) 34 36 2.8% 1.47 [0.30, 7.10] —92
Total events 4 3

Heterogeneity: Mot applicable

Test for overall effect 2= 048 (P=0.63)

1.1.3 Midcyclic antagonist group

Fiedler 2001 A2 281 5] 2895 648% 0.96 [0.65, 1.42]

Lin 2006 22 &1 21 GO 14.4% 1.08[0.581, 2.27]

Subtotal (95% CI) 351 355 69.2%  0.98 [0.69, 1.39]

Total events a4 b5

Heterogeneity: Chif= 0.07, df=1 (P=079); F=0%

Test for overall effect £= 010 (P = 0.82)

Total (95% CI) 512 67 100.0%  0.93[0.69, 1.24] C

Total events 1049 124

Heterogeneity, Chi®=1.92, df=4 (P=075);, F= 0%
Test for overall effect 2= 051 (P = 0.61)

Test for subdroup differences: Chi*=1.00, df= 2 (P = 0.61), P= 0%

0.01 0.1

10

100

CC+gonadiropnsxantagonist GnRHagonist+gonadotropins

Canli dogum oranlari benzer

Gibreel et al 2012 Cochrane Database
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PCOS-COH

COH Protokolleri
* Minimal-mild
stimulasyon
* GnRH agonist

* GnRH antagonist

Modifiye Protokoller

GnRH antagonist
sikluslarda GnRH
agonist ile ovulasyon
tetikleme

Metformin kullanimi
VM

Embryo freezing



PCOS-COH
Agonist vs Antagonist

GnRH-ANTAGONIST:
* Flare up etki yok

» Daha kisa surede cevap Ozellikle

« Daha az gonadotropin dozu PCOS

* Fizyolojik siklusa benzer grubunda
e OHSS riskinde azalma avantaijl

GnRH-antagonist

gonadotropin

Ovulasyon

, Orvieto, Homburg et al 2008
tetikleme



Agonist vs Antagonist

e Gebelik oranlari benzer

* OHSS oranlari, antagonist siluslarda belirgin
olarak daha az




Flexible GnRH antagonist protocol
versus GnRH agonist long protocol
in patients with polycystic ovary
syndrome treated for IVF: a
prospective randomised controlled

trial (RCT)

Agonist group (n=110) Antagonist group (n= 110)

Biochemical pregnancy,% (n) 682 (75) 62.7 (59)

Difference % (95% CI) P (Fisher's exact test)

55(—7.0to0 +17.9) a

Clinical pregrancy, % (n) &1.B (68) 52.7 (58) 9.1 (—3.9 1o +22.0) 02210
Ongoing pregnancy, % (n) 509 (56) 473 (52) 36(—961w 4+ 168%) 0.E8E
OHSS % (n) Agonist group (n= 110) Antagonist group (n= 1 10) Difference (95% CI) P-value (chi-square)
| 34.5 (38) 555 (61) =210(-338 o —8.1) 0.006
] 60.0 (66) 40.0 (44) 200 (+7.] 1o +32.9)
il 55 (6) 45 [5) 1.0 (=9.2to +11.2)

Antagonist sikluslarda; OPR benzer

Grade2 OHSS, kullanilan gonadotropin ve siklus siiresi daha az..

Human Reproduction, Vol.25, No.3 pp. 683-689, 2010



Gonadotropin-releasing hormone agonists versus
antagonists for controlled ovarian hyperstimulation in
oocyte donors: a systematic review and meta-analysis

GnRH antagonist

Mean Difference
IV, Random, 95% CI Year

Mean Difference
IV, Random, 95% CI

205
149
138
254
118

14
178

GnRH antagonist  GnRH agonist Risk Ratio Risk Ratio
StudyorSubgroup  Events  Totdl Events Total Weight MeH, Fixed 85%Cl M-H, Fixed, 95% CI Study or Subgrovp _ Mean
Bodti 2006 7T0®m B B 5N 08P T Shermma 2003
Lan 2004 5 98 50 14 293% 129097179 i Lan 2004
53— Prapas 2005
Martinez 20084 & 63 59 160 305%  1.11085 147 N
amma
Martinez 2008b 7 4 12 40 83% 120071239 —T
Bodri 2006
Prapas 2005 ¥ T3 W 75 UM% 099064157 _
Martinez 20080
Martinez 2008a
Total (3% C) it 32 1000%  115[097,1.36] <‘
Total events 168 156 Total (95% CI)
| | | |
T T T T
05 07 1 15 2
Favors agonist ~ Favors antagonist

GnRH agonist

SD Total Mean SD Total Weight
98 12 269 111 17 40%
83 98 163 111 124 156%
32 13 143 27 75 228%
92 3 289 137 21 57%
58 60 121 67 58 16.9%
57 44 163 68 40 15.0%
86 163 15 61 160 20.0%

481 501 100.0%

5.40[-43.05,225] 2003
-1.40 }395,1.15] 2004
050 H1.46,0.46] 2005
-350 1960, 260] 2006
050 }276,1.76] 2006
-2.30 15.00,040] 2008

200(1.28,452) 2008

I
—
L

"

+

260[226,1.07) @
|

A0 -5 0 5 10

Favors agonist  Favors antagonist

Donodr sikluslarinda, OPR ve toplanan oosit sayisi

icin gruplar arasinda fark YOK

Bodri. GnRH analogues in oocyte donor cyeles, Fernil Steril 201 1.



OZET: PCOS grubunda Agonist vs Antagonist
7 calisma, 755 hasta

Effectiveness of GnRH antagonist in the treatment of patients
with polycystic ovary syndrome undergoing IVF: a systematic
review and meta analysis

antagonist agonist Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total Events Total Weight Peto, Fixed, 95% CI Peto, Fixed, 95% CI
Behceci 2005 34 59 41 0 17.8% 0.96 [0.48, 1.94] ——
Hosseini 2010 23 57 9 55 13.0% 3.21[1.42, 7.25] -
Hwang 2004 10 27 10 29 7.4% 1.12 [0.38, 3.30] -
Kurzawa 2008 20 33 21 37 9.7% 1.17 [0.45, 3.01] I
Lainas 2007 15 26 32 52 9.5% 0.85 [0.33, 2.22]
Lainas 2010 58 110 68 110 30.6% 0.69 [0.41, 1.18] —r
Tehraninejad 2010 18 45 15 45 12.0% 1.33 [0.57, 3.12] ™
Total (95% CI) 357 398 100.0% CD
Total events 178 196
Heterogeneity: Chi = 10.12, df = 6 (P = 0.12); I = 41% | i ’ |
Test for overall effect: Z = 0.49 (P = 0.62) 0.005 01 1 10 200

Favours control  Favours experimental

Klinik gebelik oranlari protokoller arasinda benzer (OR:1,08)

Xiao et al 2013



Effectiveness of GnRH antagonist in the treatment of patients
with polycystic ovary syndrome undergoing IVF: a systematic
review and meta analysis

antagonist agonist Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total Events Total Weight Peto, Fixed, 95% CI Peto, Fixed, 95% CI
Behceci 2005 3 59 5 70 6.5% 0.70 [0.17, 2.94] -
Hosseini 2010 9 57 17 55 17.5% 0.43[0.18, 1.03] ]
Hwang 2004 2 27 2 29 3.3% 1.08 [0.14, 8.11] -1
Kurzawa 2008 0 33 2 37 1.7% 0.15[0.01, 2.40]
Lainas 2007 3 26 20 52 12.7% 0.28 [0.10, 0.78] -
Lainas 2010 49 110 72 110 47.4% 0.43 [0.25, 0.73] L
Tehraninejad 2010 0 45 15 45 11.0% 0.09 [0.03, 0.28] -
Total (95% CI) 357 398 100.0% Q)
Total events 66 133 . . . .

Heterogeneity: Chi*> =9.00,df =6 (P =0.17); I?=33%

Test for overall effect: Z = 5.48 (P < 0.00001) 0.005 0.1 ! 10 200

Favours experimental Favours control

OHSS, antagonist ile belirgin DAHA AZ (OR:0,36)

Xiao et al 2013



Is a GNRH Antagonist Protocol Better in PCOS Patients? A

Meta-Analysis of RCTs

Haiyan Lin, Yu Li, Lin Li, Wenjun Wang, Dongzi Yang, Qingxue Zhang*

A GnRMa fong protocol  GnRHM antaganist protocol
Jigrr-Leuny Huung 2004 10 rZ| ‘0 %5
hAshnar As=-x4 2005 6 7 9 7
Trilon G 2007 b vd 22 ‘6 b
Rafal Kurzawa, 2003 24 37 20 33
Marziah Agha U1l 9 a5 3 =!
Tron G 221C 68 11 88 1€
Ensiy 2010 15 45 8 45
Hulant 202 s 140 (E 4] 171
C’..'g =oon Kim 20' 2 40 (v ) 4% 1086
Total (35% CI) 588 854 1
Tolal averts 266 254

Femrogersily; Tay® =0.05; Chif = 10,72 Jf = B [P =0.22) P = 25%
Test 1o overall effect: Z = ) 51 (P = 0.55)

1.07 10.34, 3.35)
054 §0 15, 1 521
1.17 j0.45, 3.06]
€.8510.33,222)
€29 §0.12, 0.0}
145 [0.85, 2.<8)
€.7510.32. 177
109 064, 1 55
.89 (067, 1.73)

a0C4
0S
e
z(Cs8
L0
2010
i [
17
2012

0.01 [0.88, 1.2%)

i
001 n1 1 “0 "N
GnHtiainng sevacal  Er 8 artagons! nmitaeed

B GnRHs long protocol  GnRHM anlagonist protacol Odds Ratio Odds Ratlo
_StudyorSubgroup ~ Evenls = Total == Evenls = Total Weight M-AH. Random, 85% ClYear  M-H. Rand v

Y-fan G, 2007 5 52 12 26 7 9%, 106062, 278 2007 -k
Refel Kurzawa 2008 18 87 14 33 70% 120 [0.60,3.31) 2008 —p—
Fnaler 2000 13 45 16 48 R 0%, Nn7e {-J 30,1 79] 2010 ——
Trifon G.2010 56 110 52 110 251% 1.16 [0.68, 1.9€) 2010 t
Rulant 2012 81 140 47 131 2R 48% 102 (262, 1.68) 2012
Chung-Hoan Kim, 2012 36 103 36 108 218% 1.03 [0.58, 1.82]) 2012 = =
Total (35% CI) 487 450 100.0% 1.0510.81. 1.37) L3
Tola evenls 109 177

Heterogenoity. Taw® - 000 Chi* - 004, df - {P - 087)F - 0%
Test lor overall sllect: Z = 0,38 (F = 0.72)

0t 01 1 0 166
Favours [experimentsl] Favours [control]

9 RCT, 588 LLP vs 568 GnRH-antagonist, CPR ve OPR benzer..

Lin 2014



Is a GnRH Antagonist Protocol Better in PCOS Patients? A
Meta-Analysis of RCTs

Haiyan Lin, Yu Li, Lin Li, Wenjun Wang, Dongzi Yang, Qingxue Zhang*

GnRHa long protocel  GnRH antagonist protocol Odds Ratio Qdds Ratio
_StudyorSubgroup =~~~ Events = Total @ Events = Total Waeight M-H Random . 95%ClYear  M-H Random, 85%Cl
Rafal Kurzawa,2008 2 37 0 33 18.1% 4.72 022, 101.93] 2008 .
Ensieh 2010 0 45 5 45 18.2% 0.08 [0.00, 1.51] 2010 oo
Trifon G.2010 8 110 5 110 36.2% 1.21 [0.36, 4.08] 2010
Chung-Hoon Kim,2012 8 103 1 106 26.5% 8.76 (1.08, 71.33) 2012 e
Total (95% C) 295 293 100.0% 1,56 [0.29, 8.51)
Total events 16 11

1 t i ; f
0.002 0.1 1 10 500

Favours [experimental] Favours [control|

Heterogenaity, Tau® = 169, ChiF= 722, di =3 (P=0.07), F= 58%
Test for overall effect: Z=0.51 (P=0.861)

* Antagonist protokoller ile OHSS icin fark
anlamli olmasa da, prevalans oldukca AZ

e Siddetli OHSS icin karsilastirma yapilmis,
calismalar arasinda OHSS tanimi icin oldukca
farkhihk var

Lin 2014



PCOS-COH

COH Protokolleri PCOS Modifikasyonlari

* Minimal-mild * GnRH agonist ile
stimulasyon ovulasyon tetikleme

 GnRH agonist e Metformin

* GnRH antagonist VM

* Embryo freezing

OKS etkinligi?



Oral contraceptive pretreatment

significantly reduces ongoing pregnancy
likelihood in gonadotropin-releasing
hormone antagonist cycles: an updated

meta-analysis

PCOS-Antagonist
Sikluslarda OKS
etkinligi
Meta-analiz

Risk Ratio Risk Ratio
M-H, Fixed, 95% CI| Year M-H, Fixed, 95% CI

4.5%
14.7%
33.7%

3.7%

2.8%
40.5%

100.0%

A ocp no OCP

Study or Subgroup  Events Total Events Total Weight
Huirne o 32 8 32
Rombauis 20 117 26 117
Kolibianakis 51 280 60 254

Cedrin 3 21 7 24

Kim 8 27 5 27
Tavmergen 65 223 219

Total (95% Cl) 670 673

Total events 141 177

Heterogensity: Chi* =3.58, df =5 (P =0.61), F=0%

Test for overall effect: Z=2.28 (P =0.02)

0.50[0.17, 1.50] 2006
0.77 [0.46, 1.30] 2006
0.86[0.62, 1.20] 2006
0.49 [0.14, 1.86] 2007
1.60 [0.60, 4.27] 2009
0.78 [0.56, 1.03] 2009

-

:

*

b ————

L]
V

0.80 [0.66, 0.97]

005 02 1 5 20
Better no OCP Better OCF

dozu daha fazla

e Antagonist sikluslarda, OKS eklenmesi ile
OPR anlamli olarak daha az
* Siklus stresi ve kullanilan gonadotropin

Griesinger et al 2010




PCOS-COH

COH Protokolleri PCOS Maodifikasyonlari

* Minimal-mild * GnRH agonist ile
stimulasyon ovulasyon tetikleme

* GnRH agonist  Metformin

* GnRH antagonist © VM

 Embryo freezing



PCOS-Agonist Trigger

e Ovulasyonun dogal
fizyolojisine uygun
FSH, LH, E2 ve P4
dizeyleri

* OHSS insidansinda
azalma

e Luteal faz
destegi??
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Ovulasyon Tetiklemede hCG

* Midsiklus LH surge mekanizmasini tetikler
* LH/hCG reseptoriine baglanarak yapar

* LH yari omru 60 dk iken, hCG yari 6mru 6 gline
kadar uzundur

Yuksek risk grubunda OHSS
riskini tetikler...
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OHSS‘yi
predikte

edebilir miyiz?

OHSS
ongordigimuz
populasyonda
elimizdeki
silahlar neler?




OHSS Prediksyonu icin Ozet

Kisiye bagl (Primer)

Yiksek AMH 3.36 ng/mL
Geng yas <33 yas

Onceki OHSS 6ykiisii hospitalizasyon
PCO benzeri overler >24 antral follikul

Over Cevabina Bagl (Sekonder)

Fazla follikul >13 folliktul >11mm

Fazla follikul ve yuksek E2 E2 >5000 ve/veya >18 follikdl
Toplanan oosit sayisi >11-15

VEGF _

inhibin-b -

Luteal destek icin hCH -

Fiedler et al 2012



Preventing ovarian hyperstimulation syndrome:
guidance for the clinician

Peter Humaidan, M.D.,* Jens Quartarolo, M.D.,” and Evangelos G. Papanikolaou, Ph.D.¢

-Gonadotropine maruziyeti azaltmak

-GnRH antagonist protokol tercihi

-Luteal faz destegi icin hCG’den kacinmak

-In-vitro matiirasyon

 Sekonder 6nleme

-Coasting

-hCG dozunu distrmek GnRH-agonisti
-Kriyoprezervasyon

-Siklus iptali

-Ovulasyon tetikleme icin alternatif ajanlar

Humaidan et. al. Fertil Steril 2010
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GnRHa Type

Leuprolide

Triptorelin

Reference

Engmann et a

Engmann et al*

Shapiro et al*®
Castillo et al*®
Fauser et al'’

ltskovitz et al’

Fauser et al'’
Beckers et al'?

Babayof et al'®

|14

Study Design

Retrospective
RCT
Retrospective
Retrospective
RCT
Retrospective
RCT
RCT
RCT

Study Population

High risk
High risk
High risk
High risk
Low risk
High risk
Low risk
Low risk
High risk

Kolibianakis et al'? RCT Low risk
Buserelin Humaidan et al'® RCT I Low risk

GnRHa, gonadotropin-releasing hormone agonist; RCT, randoemized controlled trial.




GnRH agonist (buserelin) or hCG for ovulation induction
in GnRH antagonist IVF/ICSI cycles: a prospective
randomized study

P.Humaidan'~, H.Ejdrup Bredkjzer®, L.Bungum', M.Bungum', M.L.Grendahl?,
L.Westergaard” and C.Yding Andersen”

Buserelin h s

Patients (#) 33 b
Rate of embryo transfer (E'T) 48 (87) 57 (B5)
[ (%) ]

Mo. of embryos transferred 1.71{1-2)

[mean (range )|

Positive hCG per ET 14 (249]
[rt (%01 ]
Climcal pregnancy 3(6)

|7 (%0 per cvcle)]
Implantaton rate (#) 384

Early pregnancy loss 11 (749]
[rt (%0} ]

——
y
E:._) 3

Gebelik dustk, abortus yuksek.. S

~



GnRH agonist for triggering final oocyte maturation in the
GnRH antagonist ovarian hyperstimulation protocol: a
systematic review and meta-analysis

4 . . 3 - . - 2 T sy ® « 2
G.Griesinger'”, K.Diedrich', P.Devroey” and E.M.Kolibianakis

0.2 triptorelin/o.5 mg buserelin vs. 10.0000 hCG
arasinda fark YOK..
Luteal faz: vajinal or i.m. P + oral E2

» 00sit say1sl

» MII oosit sayisi

> fertilizasyon orani
» embryo kalitesi

ANCAK;
—— > devam eden gebelik oranlar belirgin DUSUK

Hum Reprod Update 2006



Gonadotropin-releasing hormone agonist versus HCG for
oocyte triggering in antagonist assisted reproductive
technology cycles (Review)

Increased with HCG HCG Odds Ratio Odds Ratio
Study or Subgroup Events Total Bvemts Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.1.1 Fresh autologous cycles
Babayaf 2006 1 15 2 13 2.2% 0,39 [0.03, 4,92
Hurmaldan 2010 36 162 47 150 38.9% 068(0.41,113 —.
Hurmnaidan 2004 3 65 24 B7 22.0% 0.10[0.03, 0.37) —
Humaldan 2006 7 30 g 14 B8.8% 0.27 (0.07, 1.00]
Subtotal (95% CI) 252 245 T1.8%  0.44 [0.29, 0.68) -
Total events 47 81

Heterogenaity: Chi*= 837, df= 3 (F=0.04), F=64%
Test for overall effect Z=3.78 (P=0.0002)

1.1.2 Donor cycles

Galindo 2008 A0 106 42 106 28.2% 0921053, 161)] :
Subtotal (95% Cl) 106 106 28.2% 0.92 10.53, 1.61]
Total events a0 42

}v
3 {

0.01 01 10 100 l

- - & —
ricreased with HCG  Increased with GhRH

Heterogeneity. Mot applicahle
Testfaroverall effect Z=028(P=078)

Total (95% CI) 358 351 100.0% 0.58 [0.42, 0.81]
Total events a7 123
Heterogeneity, Ch®= 11 65, df= 4 (P= 0.02), F= B6%
Testfor overall effect 2= 3.23 (P = 0.001)

* Youssef et al, ilk meta analiz:
 GnRH-a trigger ile canli dogum oranlari ANLAMLI olarak AZ

Yousseff et al 2010



Agonist trigger: what is the best
approach? Agonist trigger and low
dose hCG

Peter Humaidan, M.D., D.M.5c.

1,000 [U human chorionic_aonadotropin administered
at oocyte retrieval rescues the luteal phase when
gonadotropin-releasing hormone agonist is used for
ovulation induction: a prospective, randomized,
controlled study

Peter Humaidan, M.D.," Helle Ejdrup Bredkjeer, M.D., Ph.D." Lars Grabow Westergaard,
M.D., D.M.Sc.,” and Claus Yding Andersen, DM.Sc.!

Pregnancy outcome in GnRHa vs. hCG-group.

Variable GnRHa hCG OR (95% CI) P/Value\
Patients, n 152 150

Rate of transfer, n (%) 130/152 (86) 138/150 (92) 0.5 (0.4-0.7)

Embryos transferred, median (range) 2 (1-2) 2 (1-2)

Positive hCG per ET, n (%) 63/130 (48) 66/138 (48) 1.0(0.9-1.2)

Clinical pregnancy per patient, n (%) 50/152 (33) 55/150 (37) 0.8 (0.7-0.9)

Ongoing pregnancy per patient, n (%) 40/152 (26) 49/150 (33) 0.7 (0.6-0.8)

Delivery rate per patient, n (%) 36/152 (24) 47/150 (31) 0.7 (0.6-0.8)

Early pregnancy loss, n (% of positive 13/63 (21) 11/66 (17) 1.3 (0.7-1.9)
hCG)




GnRHa trigger and individualized luteal
phase hCG support according to ovarian
response to stimulation: two
prospective randomized controlled
multi-centre studies in IVF patients

P. Humaidan''Z*, N.P. Polyzos3, B. Alsbjerg!, K. Erb%4, A.L. Mikkelsen?>,
H.O. Elbaek?, E.G. Papanikolaou?, and C.Y. Andersen?®

e 18-40 yas, PCOS olgulari dahil, Antagonist protokol
e 150-200 IU rec-FSH+Fiks 5.glin antagonist
* Ovulasyon tetikleme glinu:

11mm’den buyik follikil sayisi

>14 ise

YUKSEK RISK GRUBU

A grubu agonist
trigger+1500 IU hCG LPS
(tek doz)

B grubu hCG trigger
Humaidan et al 2013, Hum Reprod

11mm’den buyuk follikdl sayisi

<14 ise

DUSUK RiSK GRUBU

A grubu agonist trigger+1500
IU hCG LPS+5.glin ek 1500 U
hCG (2 doz)

B grubu hCG trigger



GnRHa trigger and individualized luteal
phase hCG support according to ovarian
response to stimulation: two

prospective randomized controlled
multi-centre studies in IVF patients

P. Humaidan''Z*, N.P. Polyzos?3, B. Alsbjerg!, K. Erb%4, A.L. Mikkelsen?®,
H.O. Elbaek?®, E.G. Papanikolaou’?, and C.Y. Andersen?

Yuksek >14 follicles RR 95% C1 Pvalue <4 fallicles distk risk RR95%C1 P-value
risk Group A: GnRHa Group B: Group C: GnRHa Group D: hCG
trigger + 1.500 hCG hCG trigper trigger + L.500hCG x 2 trigger
Fatents, &0 58 125 14
Raw of transfer, i (%) 52/60 (B&.7) 57/58 {98.3) 088 [0.79-0.97] 0.02 110/125(88.0) 1167141 (813) 1.06{0.96-1.18) 0.18
Embryos transfarred maan (30) .19 (040 1.19 (0.40) 059 .27 (0.45) 1.25(043) 098
Pusithe hCG per embryo transfer, 1 (%) 15/52 (48.1) 21757 (36.8) 130 [0.83-2.03) 0.3 477110 (42.7) 417116 35.3) 1.20 [0.67-1.67) 0.25
Clinieal pregnancy per patient, n (%) /60 (350) 17/58 29.3) 119 [0.70-2.02] 0.51 437125 (344 407141 284) 121 [0.84-1.73]0.28
~Cighing raggancy per pateet,n (%) 17/60 (283) 15/58 (259 |09 [060-1981076 3125 (1) /141055 |IS[07B-I70085

Implantation ra, o (%) 11/62(355) 20/68 (25.4) 120[0.73-1.98] 0.46 497138 {35.5) 43/14529.7) LI {085-1.67]029
Early pregnancy less, n (% of posiove hCG) 4/151160) 4721 (190} 084(0.23-295] 0.78 44785 /4] (24 148 [0.40-29.98) 0.25
OHSS rate, n (%) 2/58 (34) 0.24 @ 0/141 (0) 02

e Agonist trigger ve 1500 IU hCG ile devam eden gebelikler daha fazla

* Erken gebelik kayiplari daha az
e Agonist grubunda OHSS yok..

Humaidan et al 2013, Hum Reprod



Comparison of “triggers” using , , ;
leuprolide acetate alone or in Dual Trigger
combination with low-dose human Konsepti
chorionic gonadotropin

* Yiksek riskli hasta grubunda (trigger 6ncesi >20
folliktl ve E2>2500 pg/mL)
e 3 farkh teknigin karsilastirilmasi, Retrospektif

analiz
GnRH-a ve hCG GnRH-a ve
ile trigger ve GnRH-a ve fazla luteal
standart luteal standart destek
destek luteal destek

Shapiro et al., 2011



‘Dual Trigger’ Konsepti-Sonuclar

Oocytes retrieved
Bipronuclear oocytes
Blastocysts formed
Blastocysts transferred (mean)
Blastocysts transfered (total)
Fetal hearts

Implantation rate (%)
Pregnancies, n (%)

Ongoing pregnancies, n (%)
Early pregnancy losses, n (%)
OHSS, n (%)

GnRH-a ve hCGile
trigger ve standart
luteal destek

204+62°
137+ 4.8
53+3.3
19403
340
166

105 (5?:7)3
32 (23.4)°

GnRH-a ve standart
luteal destek

271 £11.2
8.7 +9.0
81465
20404
180
37
206
55 60,
23(25.3)
32(58.2)
0

* Dual trigger ile devam eden gebelikler daha fazla
* Erken gebelik kayiplari daha az
* OHSS sadece 1 tane: dual trigger kolda (650 IU hCG)

GnRH-a ve
fazla luteal
destek
254103
16.8 £8.1
6.4 +3.7
1.9+03
45
17
37.8°
15(62.5)
12 (51'.\.{))a
3 (20.0°
0

<.001
< 001
<001

<.001
031
<.001
<.001
123

Shapiro et al., 2011



The use of gonadotropin-releasing hormone (GnRH)

agonist to induce oocyte maturation after cotreatment -
with GnRH antagonist in high-risk patients undergoing Etkln LUteal

in vitro fertilization prevents the risk of ovarian Destek

hyperstimulation syndrome: a prospective randomized
controlled study

* PCOS veya onceki high-response oykUusu
* Prospektif calisma, 59 infertil olgu

Antagonist protokol-agonist trigger Long luteal protokol
e Trigger’dan 12 saat sonra * Sadece 50 mg/gin
serum E2 ve P4 im P4
 50mg/giin P ve 3 adet 0.1 mg
E2 patch

* E2 200pg/mL ve P4 20ng/mL

olacak sekilde ek dozlar Engmann et al., 2008



The use of gonadotropin-releasing hormone (GnRH)

agonist to induce oocyte maturation after cotreatment
with GnRH antagonist in high-risk patients undergoing

in vitro fertilization prevents the risk of ovarian

hyperstimulation syndrome: a prospective randomized

controlled study

Etkin Luteal
Destek

Study group Control group Odds ratio (95% Ci) P value

Primary end points
OHSS (intention to treat)

Total n, (%) 0/33 (0) 10/32 (31.3) 0 (0-0.26)% <.01

Moderate/severe, n (%) 0/33 (0) 5/32 (15.6) 0 (0-0.74)® .02
OHSS (per protocol)

Total, n (%) 0/30 (0) 10/29 (34.5) 0 (0-0.26)7 <.01

Moderate/Severe, n (%) 0/30 (0) 5/29 (17.2) 0 (0-0.73)" .02
Secondary end point (per protocol)
Implantation rate, n (%) 22/61 (36) 20/64 (31) 1.18 (0.52-2.65) .69
Other end points (per protocol)
Positive pregnancy, n (%) 19/30 (63.3) 18/29 {62.1) 1.06 (0.37-3.0) 92
Clinical pregnancy rate, n (%) 17/30 (56.7) 15/29 (61.7) 1.22 (0.4-3.4) .45
Ongoing pregnancy rate, n (%) 16/30 (53.3) 14/29 (48.3) 1.22 (0.4-3.4) 45

Yogun luteal destek ile YUKSEK gebelik oranlari...



Peak oestradiol 2944 + 657 3174910
concentration”
(pg/ml) |
No. oocytes retrieved 16.3+£8.1°
Fertilization rate (%) 5620
Number of embryos 1.7:0.5
transferred
Clinical pregnancy
rate (%)
Implantation rate (%)

isive. teal phase support after GnRH agonist trigger:




a Agonist triggering  HCG triggering Risk Difference Risk Difference

_ Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Fauser, 2002 6 32 2 15 26.7% 0.05[-0.16, 0.27] e
Humaidan, 2005 3 55 24 67 36.7% -0.30 [-0.43, -0.17) —

Kolibianakis, 2005 2 52 15 54 36.6% -0.24 [-0.37, -0.11] —
Total (95% CI) 139 136 100.0%  -0.18 [-0.36,-0.01] -
Total events " 4

Heterogeneity: Tau? = 0.02; Chi2=7.71, df =2 (P = 0.02); 12 = 74%

| 1 1 L
Test for overall effect: Z = 2.07 (P = 0.04) Vo odes 0. 0. 98

Favours HCG triggering Favours Agonist triggerin

Standart luteal destek ile devam eden gebelik oranlari DUSUK..

b Agonist triggering  HCG triggering Risk Difference Risk Difference
_ Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Babayof, 2006 1 15 2 13 59% -0.09[-0.32,0.15] =
Humaidan, 2006 5 13 8 15 59% -0.15[-0.51, 0.22] T
Pirard, 2006 2 12 1 6 34% 0.00[-0.37,0.37] -1
Engmann, 2008 16 33 14 32 13.7%  0.05[-0.19, 0.29] —I1r
Humaidan, 2010 36 152 47 150 63.8% -0.08[-0.18, 0.02] L |
Papanikolaou, 2011 4 18 4 17  74% -0.01[-0.29, 0.27] .
Total (95% Cl) 243 233 100.0% -0.06 [-0.14, 0.02] &
Total events 64 76 ; . .

ity: 2= = = 12 =09 ' : |
Heterogeneity: Chi2 = 1.35, df =5 (P = 0.93); 2= 0% A 05 0 05 1

Test for overall effect: Z=1.40 (P = 0.16) Favours HCG trig Favours Agonist trig

Modifiye luteal destek ile canli dogum oranlari hCG’ye BENZER..



At | demvantal | Luteal faz deste

Oosit donor

High-responder

Normo-responder

Fertilite
korunmasi amagl
(kemoterapi
oncesi oosit
freezing)

OHSS onlenir

lyi kalitede oosit

Erken donemde mens
Luteal over volimunde
azalma

OHSS onlenir

lyi kalitede oosit

Erken donemde mens
Luteal over voliminde
azalma

OHSS onlenir
Daha fazla M2 oosit
lyi oosit kalitesi

OHSS oOnlenir
Daha fazla M2 oosit
lyi oosit kalitesi

Dusuk luteal faz estradiol

dizeyi

yok

DUSUK
GEBELIK
ORANI..?

Luteal
destek
halen
tartismali

yok

Gerek yok

im P ve E2 patch

1500 hCG OPU gunu
Tekrarlayan hCG dozlari
Tekrarlayan LH dozlari
GnRH-a

im P ve E2 patch

1500 hCG OPU ginii
Tekrarlayan hCG dozlari
Tekrarlayan LH dozlari

Gerek yok



Factors that predict the probability of a successful
clinical outcome after induction of oocyte maturation
with a gonadotropin-releasing hormone agonist

LOESS curve showing probability of pregnancy by peak estradiol
e OHSS icin yuksek riskli grubun 16188,
retrospektif analizi " S —C GG s
* Antagonist protokol-agonist trigger-
modifiye luteal destek
* Gebelik oranlari ve OHSS
prediksyonu icin parametreler
incelenmis
* Trigger guniu LH ve E2 dlizeyi en
anlamli parametreler
* E2>4000 pg/L grubunda sonuglar o )
daha iyi : e 5 e =3 o =
e Kummer et al 2011 Sresieltpatmty

Frabability of Clinical Pregnancy

Group 1: Group 2:
Variable E> <4,000 pg/mL E; =4,000 pg/mL P value
Biochemical miscarriage rate n (%) 35/144 (24.3) 6/45 (13.3) .85
Clinical miscarriage rate n (%) 19/144 (13.2) 6/45 (13.3) a7
Implantation rate n (%) 120/475 (25.3) 52/143 (34.4) .03
Clinical pregnancy rate per cycle n (%) 94/247 (38.1) 37/69 (53.6) .02
Ongoing pregnancy rate per cycle n (%) 82/247 (33.2) 31/69 (44.9) .07



Gonadotropin-releasing hormone agonist
to induce final oocyte maturation
prevents the development of ovarian
hyperstimulation syndrome in high-risk
patients and leads to improved clinical
outcomes compared with coasting

e OHSS icin yuksek riskli hastalarin retrospektif analizi

* GnRH-a (short-antagonist) vs Coasting (LLP) karsilastirmasi

* Gruplarda E2 >4000 pg/L

* 2 grupta da sonuglar benzer, yiiksek E2’li olgularda agonist trigger coasting kadar etkin

Fertilization rate (%) 669/921 (72.6) 186/281 (66.2) 04
Implantation rate (%) 441140 31.4) 12/53 22.6) NS (:23)
Clinical pregnancy rate (%) 32/61 (52.5) 9/33 (27.2) 02
Ongoing pregnancy rate (%) 30/61 (49.2) 8/33 (24.2) 02
Patients with surplus cryopreserved embryos (%) 40/60 (66.7) 9/23 (39.1) 02
No. of cryopreserved embryos 44145 20£35 02
OHSS (%) 0 0 NS

Di Luigi et al 2010



Agonist Trigger Sonuc

Agonist trigger: what Is the best

approach? Agonist trigger and low
dose hCG

Peter Humaidan, M.D., D.M.Sc.

Agonist trigger olgularinda bolus 1500 |U hCG,
erken baslangicli OHSS’yi énluyor..
Reproduktif sonucu da iyilestiriyor mu?

Humaidan, Reprod Biomed Online, 2009
Shapiro, Fertil Steril,2011
Radesic, Human Reprod, 2011
Humaidan, Fertil Steril, 2012



a Agonist triggering  HCG triggering Risk Difference Risk Difference

_ Study or Subgroup Events Total Events  Total Weight M-H, Random, 95% Cl M-H, Random, 95% ClI
Fauser, 2002 6 32 2 15 26.7% 0.05[-0.16, 0.27] "
Humaidan, 2005 3 55 24 67 36.7% -0.30 [-0.43, -0.17] —

Kolibianakis, 2005 2 52 15 54 36.6% -0.24[-0.37, -0.11] —
Total (95% Cl) 139 136 100.0% -0.18 [-0.36, -0.01] —~—
Total events 11 4

Heterogeneity: Tau? = 0.02; Chik=7.71, df =2 (P = 0.02); 12 = 74%

| L 1 1
Test for overall effect: Z = 2.07 (P = 0.04) Ui ohem 0 08 95

Favours HCG triggering  Favours Agonist triggerin

Standart luteal destek ile devam eden gebelik oranlari DUSUK..

b Agonist triggering  HCG triggering Risk Difference Risk Difference
_ Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Babayof, 2006 1 15 2 13 59% -0.09[-0.32,0.15] e
Humaidan, 2006 5 13 8 15 59% -0.15[-0.51,0.22] T
Pirard, 2006 2 12 1 6 34%  0.00(-0.37,0.37] -1
Engmann, 2008 16 33 14 32 13.7%  0.05[-0.19, 0.29] I
Humaidan, 2010 36 152 47 150 63.8% -0.08[-0.18, 0.02] L |
Papanikolaou, 2011 4 18 4 17  74% -0.01[-0.29, 0.27] .
Total (95% CI) 243 233 100.0% -0.06 [-0.14, 0.02] ‘
Total events 64 76 . .

Heterogeneity: Chi? = 1.35, df =5 (P = 0.93); I?= 0%

Test for overall effect: Z = 1.40 (P = 0.16) 1 05 0 05 f

Favours HCG trig Favours Agonist trig

Modifiye luteal destek (bolus hCG veya E+P) ile canli dogum oranlari hCG’ye BENZER..




GnRH agonist for final oocyte maturation in GnRH

antagonist co-treated IVF/ICSI treatment cycles:
Systematic review and meta-analysis

GnRH agonist group HCG group Oidds Ratio Dudds Ratio
Stuhyy oF Subygr oup Evanis Total EBEwvenis Total Walght MM, Fixed, 95%: C1 M-H., Fixed, 95% Ci
1.3.1 Fraesh autologous oyeies
Babtayoarl 2006 1 15 4 13 1. 4% 0.38 [0.03, 2.93]
Heckars 2003 1 145 > | 24 1 0% .74 [D i, 9 500 =
Engrmeann 2008 16 33 14 a2 5.3% 1.21 [0.48, 3.21] Fri—
Fauser 2002 [ 3z Z = 1 9% 1.62 (0,29, 3.04]
Hurriaidan 2010 a0 162 ot b 150 281 2 074 D45, 1.21] — -
Hurmaiclan 2005 3 55 L4 B7 14T % D10 [0.03, 0.37] —
Humaickan 2006 7 an e 15 5 9% (027 (007, 1.0m — a
Folibianakis 2005 2 52 15 54 102 o100 oz, 048] r—
Papanikalaou 2090 4 148 4 i 4 2.3% 0,893 [011a, 4 50]
Flirard ZO006 2 17 1 & 0 g% O8B7T (D05, 907
Subitotal (95% CI) 419 304 60.4% 0.52 [0.38, 0.73] -
Trntal events a2 121
Heteragansity Chf= 1853, df=9 (F=003), P= S1%
Test for overall @mecl Z= 3.73 (P = 0.0002)
1.3.2 Donor cycles
Avpevedo 2008 14 a0 15 30 5.7 % 0.8 [0.32, 2.41] -
Salindo 2009 41 10 il 10z 18.58% 0D.96 [0.565, 1.67] —a—
Meln ZOO07 . as 24 as 6.4% 0.7 [0 29, 209] e
Siubtotal (25% € 171 171 .G 91 [0L589, 1.40] £
Total events Fa s 81
Hetaroganelty: ChiF=0.14_ df= 2 {(F=0.93), F= 0%
Test for overall efect Z= 0.44 (P = DEGG)
Total (5% CI) KO0 565 100.0M 0.64 [0.49, L.a83] S 4
Total evarls 163 202
Heteroganeibh: CHIT= 21085, df=12 (PF= 0.058), = 43% =1:| o1 n='| 1"rr : CII.'I}

Test for overall effect Z= 3 31 (F = 0 00083

Increaased with HCG
Test for aubaroun diferences: Chi®*= 3 82 dif=1 (P= 0056, "= 73 8%

Devam eden gebelik oranlari hCG

Increased with GnREH

ile daha FAZLA Youssef et al 2015



GnRH agonist for final oocyte maturation in GnRH
antagonist co-treated IVF/ICSI treatment cycles:
Systematic review and meta-analysis

GniRtH agonist group HCG prowup Qs Ratio Oredels Rntio
Studhy Of Sl oup vl Tital Bwisnils Totzal YWielght  M-H, Fisxasdl, 995% C1 M-HL Fiscind, 82575 1
1.2.1 Fresh autologous cycies
BatveyoT 20005 i 145 4 13 10 2% 0OF [0, 1.41)
Engmann 2008 0 34 10 32 23.4% 0.03 D00, 0 56] %
Humaidsn 2070 K] 152 X { 150 7.79 14 007, 2700
Humaldan 2006 L&) 30 L 15 Mot estimable
Eaollhianakis 2005 0 52 (] 54 Mot estimabils b
Pirard 2006 [} 17 0 B Pt sstimeakil=
Subtotal (95% Ci) I00 270  41.4% 0.06 [0.01, 0.33] e
Total evants 4] 17

Hiteragearaity, Chf =061, drf= 2{(F = 0.78), F= 0%
Test far overall effect Z= 3 26 (P= 0,001}

1.2.2 Donor cycies

Acpyvedo 2006 (1] 20 5 30 1. 8% 008 [D.O0, 1.44)
Galindo 2008 ¥ 1086 10 108 23 0% 0.04 [0 .00, 0.75])
Mele Z007 (] 25 (5] F5 1417 % 006 [D.o0, 1.18]
Blsrmangoul 20089 ¥ 25 4 25 9 7% 0.09 [0.00, 1.84]
Subtotal (9%% Cl) 196 196 H8.6% 0.06 [0.01, 0.27] e —
Tatal evants [+ 25
Heterogenesity: CThHif= 015, df= 3 (F= 0.89), "= 0%
Test for overall effect Z= 3 71 (P = 0L0002)
Total (95% Ci) 406 AGG 100,04 0.06G [D.02, 0.19] S
Taotal events 8] 42
Hetlerogeneil: ChifF= 0.66, df= 6 (P=1.00), IF= 0% 4 t t = el
Testfor pverall eect Z=4.94 (P < 0.00001) i |:‘ILII?IIJ‘_—F1 sad \lr-.]-lrlx HEE  lner |:‘a-'1~[.-I|_I wilth -T-lx.llé!?-l
Test for subaroun differences ChiF= 000 di=1 (F=087 F= 0%
v -
Conclusions

G n RH-a Ile The evidence suggests that GnRH agonists as a final oocyte
OHSS b I . maturation trigger in fresh autologous cycles should not be
used routinely due to its association with a significantly lower
elrgln d inely d i iati ith a significantly |
live birth rate, lower ongoing pregnancy rate and higher rate of
olarak AZ

early miscarriage. The only indication for GnRH agonist use
as oocyte maturation trigger is in women who donate oocytes

Y f t | 201 5 to recipients or in women who wish to freeze their eggs for
Ousser et a later use in the context of fertility preservation.



Sonuclar

Fresh siklus GnRH-a trigger sonrasinda

OPU gunt 1500 U Seri serum E ve P Tekrarlayan dusuk
hCG 6lcimui ile steroid doz riCLH
x veya hCG
Humaidan deStegl y
Engmann Andersen

* Erken OHSS
* Bos follikil sendromu

DIKKAT



J Assist Reprod Genet (2013) 30:581-585
DOI 10.1007/s10815-013-9966-4

ASSISTED REPRODUCTION TECHNOLOGIES

Failure of GnRH agonist-triggered oocyte maturation:

its cause and management

29-40 yas arasi 8 infertil olgu
Unexplained-PCOS-male factor
Short-antagonist protokol
Toplam 600 mcg nazal buserelin ile trigger
Tumunde oosit yok, tekrar hCG ile trigger ve 34 saat
sonra her olguda 8-35 oosit
8 olgunun 7 tanesinde gebelik var
NEDEN: siddetli-gecici hipotalamo-hipofizer down-
regilasyon??

Asada et al 2013

High risk of OHSS

Triggering

OPU of one ovary }.

No or small number
of oocytes

Re-schedule by HCG [*~

2nd OPU of
bilateral ovary

by GnRH agonist

“--.._ No or small number
of oocytes

Serum P4 check

‘,,—"'-(-No elevation of serum P4)

Frozen-thawed ET

All cryopreservation

Fig. 1 Flow chart depicting management of the failure of GnRHa-

triggered oocyte maturation



J Assist Reprod Genet (2012) 29:249-253
DOI 10.1007/s10815-011-9704-8

ASSISTED REPRODUCTION TECHNOLOGIES

Empty follicle syndrome after GnRHa triggering versus hCG

triggering in COS

Juan C. Castillo « Juan Garcia-Velasco «
Peter Humaidan

e 2034 donasyon ve 1433 IVF
siklusunun retrospektif analizi

Donors Patients p value
n=2034 n=1433
Age (ycars) 25,14+3.8 31.9+£23 0.01
Peak serum E2 levels 18921200 17021050 0.01
(pg/mL)
MIi U843 7.2+4.6 (.01

Hipo-hipo dlizeyi kadar
olmayan borderline
dusik FSH-LH rezervli
olgular

GnRH veya LH reseptor
polimorfizmi
Poor-responder’da
fazla..

Castillo et al 2012



IVF Worldwide Survey

IVF Worldwide. Survey on vitrification, GnRH
trigger and differed embryo, 2013

123 IVF Merkezi
108.300 ART olgusu
GnRH-a kullanim sikhgi: %5-36

Katilimcilarin %11’i bos follikal
durumu bildirdi



Human Reproduction, Vol.28, No.l pp. 152-159, 2013
Advanced Access publication on October 17, 2012 doi: 10.1093/humrep/des361

reproduction

Ihuma" ORIGINAL ARTICLE Infertility

Predicting successful induction
of oocyte maturation after
gonadotropin-releasing hormone

agonist (GnRHa) trigger

N.E. Kummer!, R.S. Feinn2, D.W. Griffin!, ].C. Nulsen', C.A. Benadiva/,

and L.L. Engmann'*

Table Il Factors predicting oocyte yield using multiple linear regression analysis for ‘total number of oocytes’

and ‘number of mature oocytes’ as well as generalized linear model with logit link for ‘proportion of mature oocytes’.

Proportion of mature

Independent variable Total number of Oocytes Number of mature oocytes
Oocytes
Standard coefficient B P-value Standard coefficient B P-value Odds ratio

Age —0.391 <0,001 —0.142 0.001 1.00
BMI 0.011 0.783 —0.039 0.377 0.93
Peak E; 0.200 <0.001 0.151 0.001 |.00
Post-trigger LH 0.198 <0.001 0.168 <0.001 1.00
Post-trigger Progesterone 0.500 <0.001 0.484 <0.001 1.00
LH rise 0.090 0.025 0.09] 0.039 1.00

GnRH-a sonrasi 8-12. saat LH <15 IU/I, P <3,5 ng/mL ise oosit

verimi kotdu...

P-value
0.784
0.018
0.667
0.461

0.848
0517



Human Reproduction, Vol.27, No.5 pp. 1357-1367, 2012
Advanced Access publication on February 21, 2012 doi:10.1093 /humrep/des037

Empty follicle syndrome: successful
treatment in a recurrent case and
review of the literature

Date Gonadotrophin GnRH analog Protocol ‘Owulation triggering Estradiol  Follicle  Progesterone Oocyte  Oocyte
Total levels (pgl  no. levels at hCG day  no. descriptic
ml) (ng/ml)

Nare Goradotrophin only r-h0G2 569 18 <05

Dose
units
per day
. 3 21 0
NS hMG 4 36 GoRH agonist (0.1 mg/day) L r-hCG"2 I5 0
7/2005  hMG 4 36 GnRH antgonist (cerromlx acente) Anmgonis, flexble  rhCG 2027 i2 8 o
9/2005  hMG 4 36 GnRH agonist (3.75 mg) (1>} r-hCG 1810 an =05 3 Mm%
M
3/2006  rFSH 300 2400 GoRH sntagonise (Ganinehx) Anmgonist, flexible  r-hCG 2224 14 094 ]
T/00B  RMG 4 32 GnRH aganise (0.1 mg/day) L rhCG 534 13 <05 i Mis®
/3008 HP-hMG 4 40

GnRH 3g0 rﬂt{&lmﬂﬁ?} LD hCG 4030 14 1.3 % Mz




Sorun: Luteal Faz Destegi?

=

Cozum:
* LH, E2 ve P duzeyini yuksek
tutmak...




NASIL?

VAN

Tek bolus hCG Yogun estrojen-

Humaidan 2006, 2009,

2010 progesteron
Engmann08

Tekrarlayan hCG

doz.larl Rekombinant LH
Castillo 2010 .
Papanikolau 12



Agonist trigger: what is the best
approach? Agonist trigger and low
dose hCG

Peter Humaidan, M.D., D.M.5c.

1,500 U human chorionic gonadotrogin administered

at oocyte retrieval rescues the luteal phase when
gonadotropin-releasing hormone agonist is used for
ovulation induction: a prospective, randomized,
controlled study

Peter Humaidan, M.D.," Helle Ejdrup Bredkjeer, M.D., Ph.D." Lars Grabow Westergaard,
M.D., D.M.Sc.,” and Claus Yding Andersen, DM.Sc.!

Pregnancy outcome in GnRHa vs. hCG-group.

I Variable GnRHa hCG OR(95%Cl)  PValue
Patients, n 162 150
Rate of transfer, n (%) 130/152(86)  138/150(92)  0.5(04-0.7) 054
Embryos transferred, median (range) 2(1-2) 2 (1-2)
Posttive hCG per ET, n (%) 63/130 (48) 66/138 (48  1.008-1.2 36

Clinical pregnancy per patient, n (%) 50/162 (33) 5515037  0.8(0.7-0.9 29

Ongoing pregnancy per patient, n (%) 40/152 (26) 4915083  0.7(06-08 69

Delivery rate per patient, n (%) 36/152 (24) 4715031  0.7(0.6-0.8 16

Early pregnancy loss, n (% of positive 13/63 21) 11/66(7)  13(0.7-19 36
hCG)



REVIEW

GnRH agonist trigger for the induction of
oocyte maturation in GhRH antagonist IVF
cycles: a SWOT analysis

Lawrence Engmann **, Claudio Benadiva 2, Peter Humaidan ®

Table 2 Luteal phase support protocols after gonadotrophin releasing hormone agonist

trigger.

Protocol Indication

Intensive luteal support Peak serum oestradiol >4000 pg/ml
Dual trigger with GnRHa and HCG 1000 IU Peak serum oestradiol <4000 pg/ml
GnRHa trigger and HCG 1500 IU 35 h later <25 follicles

Freeze all oocytes or embryos I =125 follicles

GnRHa, gonadotrophin releasing hormone agonist.

Engmann 2016, RBM, in press



The updated Cochrane review 2014 on GnRH () eses
agonist trigger: repeating the same errors

Shahar Kol **, Peter Humaidan °, Birgit Alsbjerg ?, Lawrence Engmann ©,
Claudio Benadwa £ Juan A Garcla—‘falascn d Human Fatemi ®,
Claus Yding Ander_s_an J

Conclusions

The evidence suggests that GnRH agonists as a final oocyte
maturation trigger in fresh autologous cycles should not be
used routinely due to its association with a significantly lower
live birth rate, lower ongoing pregnancy rate and higher rate of
ea:rly miscarriage. The only indication for GnRH agonist use
as oocyte maturation trigger is in women who donate oocytes
to recipients or in women who wish to freeze their eggs for
later use in the context of fertility preservation.




An OHSS-Free Clinic by segmentation
of IVF treatment

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



Freeze-All Politikasi-
Segmentasyon:

GnRH-antagonist siklusu
GnRH-a trigger
Freeze-all
Takip eden sikluslarda thaw ET



Human Reproduction vol.14 no.6 pp.1457-1460, 1999

Elective cryopreservation of all pronucleate embryos in

women at risk of ovarian hyperstimulation syndrome:
efficiency and safety

e 125 olgunun prospektif analizi
e OHSS icin riskli olgular (E2 >1500 pg, OPU> 15 oosit
* A grubu: fresh B grubu: pronikleus Freeze-All

Group A Gronp B
No. of patients 67 58
No. of wansfer cycles 74 79 .
No. of embryo per transfer cycle® 323+ 10 3.1 £08 A gru bu ¢ 4 OHSS
Clinical pregnancies 31 28 .
Pregnancy rate per patient (%) 46.3 48.3 B gru bu . 0 O HSS
Pregnancy rate per transfer cyele (%) 413 354
Implantation rate (%) 193 15
Live birth rate per patent (%) 388 39.6

Ferrareti et al 1999



Elective cryopreservation of all pronuclear oocytes after
GnRH agonist triggering of final oocyte maturation in
patients at risk of developing OHSS: a prospective,
observational proof-of-concept study

G.Griesinger!, S.von Otte, A.Schroer, A.K.Ludwig, K.Diedrich, S.Al-Hasani and
A.Schultze-Mosgau

Therefore, we decided to prospectively study the efficacy
and safery of the following new protocol in OHSS risk patients:
(1) triggering of final oocyte maturation with GnRH agonist
instead of hCG in a GnRH-antagonist protocol, (11) elective
cryopreservation by vitrification of all two pronucleate
(2 PN) oocytes and (ii1) transfer of embryos in subsequent
frozen—thawed ET cycle(s) (FT-ETs).

 hCG gunu >20 folliktl, E2 >4000 pg, 6nceki OHSS
oykusi: GnRH-a trigger, PN freeze-all
* OHSS yok

Griesinger et al 2007



Severe ovarian hyperstimulation
syndrome after
gonadotropin-releasing hormone
(GnRH) agonist trigger and
“freeze-all” approach in GnRH
antagonist protocol

* GnRH-a trigger sonrasi, hCG verilmeden 2
OHSS vakasi

 FSH, GnRH veya LH reseptor polimorfizmi?
 Her 2 olguda da toplanan oosit sayisi 30...

Fatemi et al 2014



KOH icin antagonist protokoller (OK olmadan)
agonist protokoller kadar gebelik vermekte

OHSS oranlari, kullanilan gonadotropin dozlari
antagonist protokoller ile daha AZ

Antagonist protokollerde, GnRH-a ile
ovulasyon tetikleme devam eden gebelikler ve
abortuslar icin tartisiliyor

Donasyon ve freeze-all icin GnHR-a ideal
Luteal faz destegi optimize edilmeli



Ozet

GnRH-a trigger sikluslarinda ‘high-responder’
tanimi farkliliklar gésteriyor

Trigger kriterleri konusunda gorus birligi yok

Trigger ginu >20 matdur follikal var ise, E2’'den
bagimsiz GnRH-a trigger

Eger >25 follikll var ise GnRH-a trigger ve freeze-
all

Luteal destek icin calismalara ihtiyac var (steroid
olmadan-tekrarlayan disiuk hCG dozlar)







