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“Zayif Over Yanit”

* Over stimiulasyonuna zayif yanit; genellikle
stimulasyona karsi folikiler yanitin vyeterli
olmamasina bagli elde edilen oosit sayisinin az
olmasidir.

— “Poor responder” tanisi ilk kez 31 vyil 6nce
kon U |d U. (Garcia et all.Fertil steril, 1983).

* Bu kadinlarin over yanitinin artirilmasi icin
cesitli tedavi protokolleri onerilmistir.



Kliniginizde “zayif over yanit veren hasta

orant”?

— Cogu klinikte oran oldukca yuksektir - %6 to 15.

Mare =31%
Between 25-30% 0%

8%

Less than 5%
2%

Between 20-25%
6%

Between 6-10%

Between 16-20%
42%

19%

Between 11-15%
23%

IVF-Worldwide 2010 Survey ;

Poor responders: How to define, diagnose and treat?

10 yil icinde insidansta bir
degisiklik oldu mu?

e Azaldi %1.6

*Degisiklik Olmadi %31.0

Results of 124,700 IVF treatment cycles (196 centres from 45 countries



Evrensel olarak kabul edilmis bir “diusuk”,
“zayif”, “kotii” veya yanitsiz tanimi yoktur

Yanit; < 3/ 5 folikul (hCG gunu)
Pik E2 < 300-500 pg/ml

5. gunde <100 pg/ml
Toplanmis oosit sayisi <3 - < 5,

Kisa prt., 41 ampul >
Uzun prt, 47 ampul >
Yas <37, veya <70 kg 225 IU/gun...<5 folikdl
Yas >37, veya >70 kg 300 IU/gun...<5 folikdl

Land et al. 1996, Fridstrom et al. 1997, Raga et al. 1999, Chong et al. 1986, Rombauts et al.
1998,Surrey et al.1998,Gorgy,FertilSteril2001



IVF- Kliresel 2010 Anketi ;
Poor responders: How to define, diagnose and treat?
124,700 IVF tedavi siklus sonuglari (45 lilkeden 195 merkez)

* Folikiil sayisina gore zayif yaniti nasil tanimlarsiniz?

Do not use

. Less than 2
follicle number, follicles 4.170
2.004, 2% \ %

Less than 5 ‘ Less than 3

follicles, 27.34

ollic 925?-_% ' follicles, 30.793,
6 31%

Less than 4
follicles, 35.685,
36%




DOR taniminda konsensus gereksinimi

 Tek bir evrensel tanimin olmamasi, yapilmis
olan calismalari mukayese etmeyi zorlastiran
en dnemli faktorlerden biridir. Bu nedenle IVF
sonucunu gelistirmek icin protokol
tanimlanmasi gliclesmektedir.



‘Poor Responder’lari nasil tahmin edebiliriz?

“Zayif over yanitinin temelinde kotu over rezervi yatmaktadir”

« YAS ve
 DOR ile iligkili diger risk
faktorleri;

Endometriozis...
Gecirilmis over cerrahisi
Pelvik infeksiyon
Kemoterapi/Radyoterapi

Prematur over
yetmezligi“POF”

Obezite
Sigara

« Over rezervi icin yapilan
festler ¢in yap

— FSH

— Bazal E2

— Inhibin b

— Antral folikul sayisi

— Over volimu

— Antimullerian Hormon seviyesi

— FMR1 geninde 30< CGG tekrari prematlr
over yaslanmasi riskine isaret etmektedir

—  Otoimmun test
— Dinamik testler

Onceki zayif yanit éykusi



The relationship between age and POR (cycles cancelled
because of absent or low ovarian response or pick-ups with <3
oocytes) in 3825 women entering the first cycle in the Bologna
S.I.S.Me.R unit and in the Modena IVF university unit between

January 2004 and December 2009.
“Human Reproduction, Vol.0, No.O pp. 1-9, 2011”
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FSH, estradiol ve inhibin sekresyonu negatif feedback ile mutual olarak baglantilidir.
Bu ylzden serum seviyeleri antral folikll sayisini yansitmaktadir. E2 seviyesi ise antral
folikul sayisindan ziyade, folikuler fazdaki foliklil gelisimini yansitmaktadir. Bu temelde,
over rezervi icin tanimlanabilecek en iyi gdstergeler AMH; takiben inhibin B, FSH ve E2
olarak dusunulmektedir.

Ovarian

reserve

tests FSH dependence
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AMH ve AFC’nin kotiu over yanitini degerlendirmedeki glivenilirligi duzenli siklus

goren kadinlar icin yeterli olarak distnulir ve bu markerlar over yanitini tahmin etmekte
inhibin B, FSH, over hacmi ve yasa gore daha degerli kabul edilir.

Bazal F5H - Poor Response Poor Response predicfion
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Broekmans et al., 2006;
Broer et al., 2009



* ‘Poor responder’ taramasi i¢cin hangi yontem

kullanthir?

— %46 siklusta dortli test (FSH, E2, AFC and AMH ) kullantlir.

FSH | estradiol,
AFC and AMH
{Anti Mullerian
Hormone)
46%

FSH , AMH (Anti
Mullerian

harmone)
9%

FSH
4%

FSH, Estradiol,
AFC (antral

FSH and estradiol
8%

FSH, AFC (antral

. follicular count)
9%

follicular count)
24%

IVF-Worldwide 2010 Survey ;

Poor responders: How to define, diagnose and

treat?
Results of 124,700 IVF treatment cycles (196
centres from 45 countries




IVF tedavisinde over stimiilasyonuna zayif yanit tanimi
icin yapilmis ESHRE konsensusu:

DOR Bologna kriterleri
tanimi Ferraretti AP, etall ; Hum Reprod. 2011 Apr 19

* Asagidaki 3 ozellikten en az ikisinin olmasi IVF tedavisinde
zayIf yanit olarak tanimlanmaistir:
1. ileri yas (240 yas) veya DOR icin herhangi bir risk
faktoru;
2. Onceki DOR dykuisii;

= (konvansiyonel bir stimuilasyon protokoliine <3 oosit elde
edilmesi);

3. Anormal ovarian rezerv testi,
= (i.e. <AFC 5-7 folikil veya AMH <0.5-1.1 ng/ml).



En iyi protokol...... ?

* Poor responder icin en iyi protokolin asagidaki
Ozelliklere sahip olmali:
Kabul edilebilir siklus iptali orani

2. Maksimum sayida olgun ve iyi kalite oositi uygun
bir fiyat ve stirede saglamali

3. Implantasyon icin uygun endometrium saglamall
Maksimal gebelik ve dogum orani.



‘Poor responder’ hastalar igin farkls
over stimulasyon protokolleri

Gonadotropinler * Luteal estradiol / GnRH antagonist
¢ Yiksek doz
% RFSH/HMG  Double stimulasyon

+* FSH’a luteal fazda baslamak

< LH / diisiik HCG _
e Pretreatment with OCP

GnRH agonistleri

> Luteal fazda baslamak * Natural cycle / modified
» GnRH-a STOP
» Short / Ultrashort e Adjuvant therapies
» Microdose flare regimen — DHEA suplementation
— Adjunctive Growht hormon
GnRH antagonist — Adjunctive Glukokortikosteroid
v Multiple dose — Aspirin

— Adjunctive Nitric oxide —donors

v’ Letrozole “|-arginine”

v CC



Gonodotropinler

Centre for Clinical Effectiveness

““Cohrane Database ,2000 “...,review
» FSH 300 IU > ... avantaj yok

> Genellikle, yazarlarin buyuk cogunlugu zayif over vyanit
hastalarinda farkli protokollerde yUksek doz gonadotropin
kullanmiglardir. Bu hastalarda yUksek doz gonadotropin
kullaniminin sonugclari ¢eliskili olmasa da, prospektif randomize

¢alismalar minimal yarar veya hic¢ yarar olmadigini gostermigtir.



What should be the starting dose of gonadotropins (FSH alone or hMG) that
vou use?

Usual dose (150-225 | 11.4
300-375 1U daily %7
375-450 1U daily 279
450600 (U daily 237
More than 600 |U a day [ 0.3

What is the Inaximuin daily dose of gonadotropins (FSH alone or hMG) that
you use?

600 93.0

300 5.9

1200 1 0
1500 01

several units reported that they do not use more than 450 IU/day

IVF-Worldwide 2010 Survey ;

Poor responders: How to define, diaghose and

treat?
Results of 124,700 IVF treatment cycles (196
centres from 45 countries




Mikrodoz sikluslarda gebelik oranini arttirmak icin rekombinant
LH yada diislik doz rekombinant hCG ile ek ekzojen LH aktivitesi

gereksizdir
Group A Group B Group C
(rFSH) (rfFSH + rLH) (rfFSH + r-hCG)

(n = 51) (n = 46) (n = 48) P value
Age 349+ 0.5 36.3 £ 0.7 35.2+0.9 .26
Patients =37 years (%) 294 4 36.9 T
No antral follicles 5.8 + 0.4 6.6 + 0.6 6.3 +£ 0.5 .69
Day-3 FSH (IU/L) 6.8 + 1.7 73+1.8 71+£19 .98
Peak E; levels 1897.1 £ 427 2003.1 + 468 2362.7 + 292 44
Days of stimulation 91+03 85+03 81+0.2 .06
Recombinant FSH dosage (IU) 5454.5 + 177 5125.7 + 165 4902.4 + 148 .053
M2 oocytes retrieved 56 + 0.7 48+ 0.6 3.8+ 04 19
Embryos transferred 25+0.2 24+03 21 +02 .46
Qutcome Group A Group B Group C P value
Cancellation rate of COH (%) 13.7 10.2 10.8 .85
Cancellation rate of ET (%) 15.9 171 21.9 .75
Cancellation rate of COH + ET (%) 27.4 25.6 30.4 .88
Pregnancy rate (%) per transfer 35.1 27.6 31.2 .80
Clinical pregnancy rate (%) per transfer 27.1 27.5 21.8 .65

Berkkanoglu M, Fertil Steril. 2007.




Corifollitropin a followed by
menotropin for poor ovarian
responders’ trial (COMPORT):
a protocol of a multicentre
randomised trial

A Human Chorionic
Gonadotropin

[ cycleday 2 | | [oRU |
1 Ganirefix 0.26m

Corifollitropin alfa 150ug hp-HMG
3001U/daily
v
Vaginal progesterone

| I
Sti lati
- = |i_l I.i] |1_°J tablets 200mg x3

day

Human Chorionic
Gonadotropin

B

I Cycle day 2 I
l Ganirelix 0.25mg/daily

ET day 3

rFSH 3001/ daily

Stimulation Vaginal progesterone
day ril_l | 8 l [10] tablets 200mg x3

Polyzos PN, BMJ 2013



Corifollitropin a followed by

menotropin for poor ovarian
responders’ trial (COMPORT):

a protocol of a multicentre
randomised trial

Key messages

= Corifollitropin o followed by menotropin for poor
ovarian responders’ trial will provide conclusive
evidence regarding the superiority of a novel
protocol with corifollitropin o followed by
hpHMG versus recombinant follicle-stimulating
hormone in a gonadotropin-releasing hormone
antagonist setting for the treatment of young
(<40 years old) poor ovarian responders accord-
ing to the Bologna criteria.

Polyzos PN, BMJ 2013



Addition of highly purified HMG after
corifollitropin alfa in antagonist-treated
poor ovarian responders: a pilot study

Bologna kriterlerine gore <40 yas zayif over yaniti olan kadinlarda antagonist
protokolde corifollitropin alfa sonrasi hp-HMG eklenmesi timit verici gebelik sonuglari
saghyor

Table Il Ovarian response and reproductive outcome.

All patients <40 years =40 years P-value
MNumber of patients 47 29 Ia
Ovarian response
Cycle cancellation, n (25) 13 (28) B (28) 5 (28) 1.00
Cycles with oocyte retrieval, n (35) 31 (656) 19 (66) 12 (67) 1.00
MNumber of cocytes, median (IQR)" 3 (0—5) 3 (0—6) 2 (0—4) 052
Embryo transfer and embryo quality
Cycles with embryo transfer, n (%) 29 (62) 18 (62) 11 (&1) .00
MNumber of embryos trarnsferred, mean (5D) 1.2 {(0.6) 2.0 (0.6) 1.8 (0.6) 052
Cycles with top-quality embryos, n (28) 18 (38) 13 (45) 5 (28) 024
Cycles with supermumerary frozen embryos, n (%) 7 (15) & (21) 1 (5) Q.6
Reproductive outcome, n (%)
Per patient
Positive hCG" 12 (26) 11 {37) 1 (&) 0.017
Ongoing pregnancy B (17) B (28) 0 0.017
Per oocyte retrieval n=19 n= |2
Positive hCG"”, n =31 12 (39) Il (58) 1 (8) 0.008
Ongoing pregnancy, n = 31 B (26) B (42) 0 0.012
Per embryo ransfer n=18 n=11
Positive hCG®, n = 29 12 (41) 11 (&1) 1 (%) 0.008
Ongoing pregnancy, n = 29 B8 (28) B (44) 0 0.012

One patent with a positve hCG in the group aged =40 years had a clinical pregnancy which ended In a spontanecus aborton at B weeks of gestation.

Skewed data are presented as medians (1OR).

EThree patients with a positive hCG test among women aged <40 years did not progress (one patient had a biochemical pregnancy, one had a clinical pregnancy with a gestational sac
without an embryonic pole and one a clinical pregnancy with an embryonic pole with a positive heartbeat which ended in a miscarmage at 10 weeks of gestation.

Polyzos PN, Hum Reprod 2013



GnRH Agonistleri

e Luteal faz GnRH-a

 GnRh-a Stop

* Minidoz GnRH-a

e GnRH-a “flare” short / ultra short

* Microdoz GnRH-a “flare”



GnRH Antagonistleri

GnRH-antagonist multiple doz protokol

— Secilme evresinde ovaryen supresyonun eliminasyonu
— Maksimum ovaryen oosit kohortu
— Prematur LH surge dnlenmesi

CRASH protokol

— Siklusun 23. gUnUnde GnRH ant; folikil heterojenitesini
azaltmak, ssenkronizasyonu saglamak

Letrozole / GNRH antagonist
CC / GnRH antagonist



Luteal Ostradiol / GnRH antagonist

* Antral folikil buyukliGgunde azalmaya yol acan gec luteal
fazda erken FSH ylkselmesini onledigi ve erken antral
folikillerin homojenitesini duzelttigi gosterilmis.

* Ostrojen  “priming” granuloza hicrelerinde FSH
reseptorlerinin indUksiyonunu arttirarak FSH
reseptorlerinin hazirlanmasi & daha yavas ve daha
koordine folikliler gelisimin saglanmasi icin®**

*Di Luigi A Fertil Steril 2011
*Shastri S Fertil Steril 2011
*Hill M Fertil Steril 2009

**Fisch J Fertil Steril 2008



Double stimulasyon

Letrozole 2.5 mg'd

Double stimulation in the same cycle

First US
. m_w“ m-ws
lomid 25 mg/d e $n0rt sotag
—— Dayttosd
i R Eo | e > EC
..... hMG 225 1Wwid S — )l
hMG 150 1U GOdh.v.burresne m:l —— SR
| [ | | 11 Il |
AE valld embryos AD vaid embey<
Chyi tod Day s ame frozen arefroxsn

Manstruaton



Tedavi oncesi OK.

 Tedavi oncesi OK,
— Endojen gonadotropinlerin supresyonu
— Foliktl senkronizasyonu
— Korpus luteum rescue onlenmesi

— Foliktllerin  endojen gonadotropinlere sensitivitesinin
arttirilmasi

— Ovaryen cevap ve klinik gebelik acisindan yararl olmasi*

* Sonuc olarak, zayif yanit veren hastalarda KOK tedavisi
over yanitini gelistirdigi dusltnulse de, bu hipotezi
dokiimente eden sadece birkac yayin bulunmaktadir.

*Biljan M.Fertil Steril 1998

Lindhaim S.
*J Assist Reprod Genet 1996




Dogal Siklus

* Dogal siklus*veya modifiye** “GnRH ant. eklenmesi”

— Hasta dostu

— Gonadotropin yok veya cok dustik

— Tek oosit

— Daha yuksek kaliteli, saglkl oosit, embryo, endometrial ortam

* QOver stimulasyonuna yanit vermeyen hastalarda dogal
siklus oositi dustnulebilir.

*Schimberni M Fertil Steril2‘009
**Reyftman L Gynecol Obstet Fertil 2007

**Kolibianakis E Hum Reprod 2004
*Morgia F Fertil Steril 2004




Adjuvan ilaclar / yontemler

Growth hormon “4-12 |U” sc* ¢ Aspirin****
— Utero-ovarian kan akimini

Glukokortikosteroid artirir
“dexamethazone”
— Folikiil gelisimine etki eder, ¢ Rutin ICSI yapilmasi *****
izoformlar araciligiyla oosit — Fark yok

matilrasyonunu tetikler

— GH’yi artirir, intrafolikiler  Assisted Hatching

IGF-1"i artirir “sinirli data’”’
— Gergek anlamda poor

.. responderlari potansiyel
Nitric oxide donors “ |- olarak icermiyor.

Arginine” ***

— Artmis vaskularizasyon,

kU”an|§|l, ”S|n|r|| datan *Kotarba D. Cohrane Database 2002

**Miell J Endocrinol 1993

*** Battaglia Human Reprod 1999
**x*Lok | Fertil steril 2004
****x*Moreno c Human Reprod 1998




DHEA

 DHEA destegi IVF
Potential mechanisms of DHEA action tedavisi sirasinda poor
responderlar icin over

rezervi Uzerinde yararl
2- Influences ovarian follicular growth by acting asa ligand for androgen et kl g Ostere b i | ir
receptors |

|- Improves steroidogenesis as a precursor for estradiol and testosterone

3- Increases [GF-1
4 Creation of PCOS-like characteristics and mereasing LH
5- Acts as the pre-hormone for follicular fluid testosterone

6- Reduces age-related aneuploidy by affecting melotic chromosome

segregation Wiser A. Hum reprod 2010

7- Increases small antral follicles and AMH levels Sénmezer M.Reprod Biomed Online 2009




Is there a role for DHEA supplementation in women
with diminished ovarian reserve?

Son zamanlarda IVF programlarinin yaklasik %25’inde DHEA kullaniimasina ragmen, ciddi
anlamda genis randomize prospektif calismalara ihtiyag¢ vardir. Boyle ¢alismalar yapilana
kadar DHEA uygun, iyi bilgilendirilmis ve onayi alinmis azalmis over rezervi olan kadinlar

icin yararh olabilir.

J AN DCPIUU LICHTL

Table 1 Published data on DHEA use in infertile women

Author Number of subjects Intervention Study design Dose of DHEA Duration

(Reference)

Casson [15] 5 OITUI Case series 80 mg/day 2 months

Barad [19] | (Index Patient) IVE Case report 75 mg /day 11 months

Barad [20] 25 (1 IVF cycle before and 1 IVE Retrospective 75 mg/ day 17.62.13 weeks
IVF cycle afier DHEA)

Barad [21] 89 IVE Case control 75 mg/day 4 months

Mamas [26] 5 (POF) 4 natural conceptions  Case repori 50-75 mg/day 36 months

and 1 clomid + IUI

Bedaiwy [24] 47 ( prior CC failure) CC/UT Case control 75 mg/day 2 months

Sonmezer [25] 19 (poor responders) IVE/CSI Case control 75 mg/day 90180 days

Wiser [31] 33 (51 IVF cycles) IVF Prospective Randomized 75 mg/day 6 weeks

Gleicher [42] 120 ( DOR) AMH measurement Retrospective 75 mg/day 30-120 days

(mean 73x27)

Moawad [29] 133 (poor responders) IVE Prospective Randomized 75 mg/day 12 weeks

Mazen R, J Assist Reprod Genet 2013



DHEA supplementation positively affects spontaneous pregnancies in
women with diminished ovarian function

DHEA eklenmesi poor responderlarda ve 40 yas ustii kadinlarda over fonksiyonunu
diuizeltmesi, gebelik icin kotii prognoz gosteren kadinlarda fekundite ve fertilite tedavi

basarisini arttirabilecegini diistindiiriir.

Pre-DHE A

Post-DHEA

Patients, n

Patients assessed, n

Age

FSH

LH

E2 on hCG, pg/ml

Progesterone on hCG, ng/ml

Endometrial thickness., mum 1

Recruited follicles, »n

Oocytes pick up, »n

Oocytes MIL, n

Fertilized oocytes, %

Embryos transferred, »

Pregnancies, n (%)

Ongoing pregnancies. n (%)

Miscarriages, rn

Spontaneocus pregnancies
pre-IVFE, n#®

Spontaneous ongoing
pregnancies pre-IVIE, n*

Miscarriages, n™

0.96 10

1211.562677.33
.51
52

39

200k

38.07 2.9

Q.67 =39
5.9x 2.1

121

NUORSD

FSH. follicle
estradiol

stimulating hormone; LH,

lateinizing hormone; E2,

Fusi FM, Gynecol Endoc 2013



Growth hormone for in vitro fertilization (Review)

Analysis 2.1. Comparison 2 Growth hormone versus placebo;

Outcome | Live birth rate per woman randomised.

Review: Growth hormone for in vitro fertilization
Comparison: 2 Growth hormone versus placebo: Poor responder as defined by the study

Cutcome: | Live birth rate per woman randomised

Study or subgroup Growth Hormone Placebo Cdds Ratio Weight Odds Ratio
n/N n/t M-H Fixed,25% Cl M-H, Fixed,95% Cl
Zhuang 1994 412 215 S 313% 325 [ 048, 2200]
Suikkari 1996 41U 210 0/3 = 15.5 % 206 [0.08 5480 ]
Tesarik 2005 I 1/50 2/50 = 426 % 677 142, 3237 ]
Owen 1991 4/13 /12 T 9.6 % 11.84 [ 0.57, 247.83 ]
Total (95% CI) 85 80 - 100.0 % 5.39 [ 1.89, 15.35 ]
Total events: 2| (Growth Hormone), 4 (Placebo)
Heterogeneity: Chi? = 0.94, df = 3 (P =0.82); I* =00%
Test for overall effect: Z = 3.15 (P = 0.0016)

gooloor &l 1 10 100 1000

Favours Placebo Fawvours GH

Duffy JMN, the cochrane library 2010



Growth hormone for in vitro fertilization (Review)

Analysis 3.1. Comparison 3 Growth hormone versus placebo: Poor responder as demonstrated by previous

sub-optimal response following controlled ovarian stimulation, Outcome | Live birth rate per woman
randomised.

Review: Growth hormone for in vitro fertilization
Comparison: 3 Growth hormone versus placebe: Poor responder as demonstrated by previous sub-optimal response following controlied ovarian stimulation

Qutcome: | Live birth rate per woman randomised

Study or subgroup Growth Hormaone Placebo Odds Ratio Weight Odds Ratio
n/N n/N M-H Fixed 55% Cl M-H,Fixed 95% Cl

Owen 1991 413 0112 T 383% [1.84 [ 057 247.83 ]
Suikkari 1996 4 U 210 03 —il— 61.7 % 206 [ 0.08, 54.80 ]
Total (95% CI) 23 15 T 100.0 % 5.81 [ 0.67, 50.39 ]

Total events: 6 (Growth Hormone), O (Placebo)
Heterogeneity: Chi? = 059, df = | (P = 0.44): I> =0.0%
Test for overall effect Z = .60 (P=0.11)

aoel oot o1 1 1o 100 1000

Favours Placebo Favours GH

Duffy JMN, the cochrane library 2010



Comparison of microdose flare-up and antagonist multiple-dose protocols
for poor-responder patients: a randomized study

Microdose flare-up Multiple dose
Parameter (n = 45) antagonist (n = 45) P
Age, years 39.51 + 2.92 40.40 + 3.04 161
Stimulation day 12.11 £ 2.78 1131 +£ 2.63 .166
Total gonadotropin 3675 + 748 4200 4+ 775 .002
dose, U
Mean no. of follicles 53+ 2.13 6.1 £ 2.06 .074
Cancellation rate, n (%) 3/45 (6.7%) 5/45 (11.1%) 714
Mean no. of oocytes (metaphase Il) 43 + 2.13 3.1 +£1.09 .001
retrieved
Fertilization rate, % 75.02 68.42 149
Mean no. of embryos transferred 3.5+2.17 28 +£1.13 .058
Clinical pregnancy 12/42 (28.6) 6/40 (15.0) 204
rate, n (%)

Microdoz flare-up protokol poor responder hastalar icin, daha fazla matiir oosit sayisi ve
daha yiiksek implantasyon oranlari ile daha iyi sonuglara sahip gibi goriinmektedir.

Demirol A, Gurgan T. Fertil Steril. 2009



Microdose GnRH-a flare-up protocol vs multiple dose GnRH antagonist protocol

Group 1 (microdose Group 2 (multiple dose P
GnRH agonist flare-up) GnRH antagonist) value
Duration of gonadotropin stimulation 10.0 £+ 2.6 (7-16) 8.9 + 1.9 (7-13) NS
(days)
Total dose of recombinant FSH 3,845 + 1,044 3,772 £ 1,049 NS
used (IU)
No. of oocytes retrieved 5.8 £+ 3.6 (0-16) 5.6 +£3.4 (1-13) NS
No. of mature oocvtes (metaphase Il 45+ 2.4 (1-12) 4.7 +2.8 (1-11) NS
Fertilization rate 71.8% 67.7%
No. of embryos transferred 2.64 +1.27 (1-5) 2.64 + 1.49 (1-5)
Percentage of grade I/ll embryos 77.7% 73.9%
(high/good quality)
Implantation rate 8.8% 6.6%
Overall cancellation rate 19.0% (4/21) 19.0% (4/21)
Poor ovarian response 0 9.5% (2/21)
Failed oocyte retrieval 4.7% (1/21) 0
Failed fertilization 14.2% (3/21) 9.5% (2/21)
Clinical pregnancy rate/cycle 14.2% (3/21) 9.5% (2/21)
Clinical pregnancy rate/embryo transfer 17.6% (3/17) 11.7% (2/17)

* Poor responder hastalarin tedavi sonuclarini diizeltmede microdoz GnRH-a flare-up
protokol ve multiple doz GnRH antagonist protokolleri benzer etkiye sahiptir.

Kahraman K, Fertil Steril. 2009



Microdose protocol / letrozole GnRH antagonist protocol

Schoolcraft WB, Fertil Steril. 2008

Patient characteristics.

Treatment outcome.

Prior failed
Age, % >41 Day 3 FSH, % >10 completed IVF Antral follicle
Protocol n years miU/mL cycles, % of patients count, % with <6
AL 179 38 + 3.75 79421 1.16 £ 0.6 9.0+ 3.6
ML 355 38.0+40 8.0 + 3.9 114+ 06 9.0+ 3.5
Stimulation resulis.
Gonadotropin Duration

dose, 751U of stimulation, Peak E-, Oocytes % Metaphase ||
Protocol ampules days pa/mL retrieved oocytes
AL 56.3 + 9.9 99+1.3 1,403 £ 965 12+£6 70 £ 20
ML 52.5 + 13 101 +£1.6 3,147 + 1,189 MRS 79 +15
P NS NS <.05 NS NS

Day 3 Embryos Implantation Ongoing pregnancy
Fertilization, % embryo score transferred rate, % rate, %
AL 71 3.48 + 0.27 35+1.3 15 37
ML 73 3.47 +0.28 3.7+1.3 21 52
P NS NS NS NS <.05




Minimal stimulation protocol using letrozole versus microdose flare
up GnRH agonist protocol in women with poor ovarian response
undergoing ICSI

Letrozole/antagonist protokolii uygun maliyet ve hasta dostu olmasi yonleriyle poor
responderlarda IVF/ICSI igin kullanilmaya uygundur.

Table II. Ovarian stimulation, embryological data, pregnancy outcome and cancellation rate in letrezole/antagonist and GnRH agonist flare up protocols.

Group 1 (n = 30) Group 2 (n = 30)
Letrozole/antagonist Flare up GnRHa p value
No. of HP hMG ampoules 23.53+7.33 71.97£9.35 0.000
Days of stimulation 8.60+1.63 12.03+£2.86 0.000
E2 day hCG (pg/ml) 998.87 £222.43 1039.07 £189.91 0.455
Endometrial thickness day of hCG (mm) 10.92+2.31 11.30+1.90 0.489
No. of retrieved oocytes 5141245 511£1.29 0.953
No. of fertilized oocytes 331£1.35 3.52+1.01 0.498
No. of transferred embryos 2.0310.8 2.09+1.05 0.804
OR 95% CI
Cycle cancellation (1, %) (6) 20% (5) 16.6% 0.739 1.250 0.336, 4.644
Clinical pregnancy rate/cycle (n, %) (4) 13.3% (5) 16.6% 0.718 0.769 0.185, 3.198

95% CI, confidence interval; OR, Odd ratio.

Mohsen IA, Gynecol Endoc. 2013



Interventions for ’poor responders’ to controlled ovarian
hyper stimulation (COH) in in-vitro fertilisation (IVF)
(Review)

Analysis 2.1. Comparison 2 GnRH antagonist versus Conventional GnRHa long protocol, Outcome |
Ongoing pregnancy rate per woman.

Reviews  Interventions for ‘poor responders’ to controlled ovarian hypear stimudlation (COH) in insvitro fertilisation (IVF)

Comparizsont 3 GnRH antagomist versus Comventionzl GnRHz long orotocol

Dutcome: | Ongoing pregnancy rate per woman
Study or subgroup GnRH antagonist Long GnRHa protocal Cidds Ratic Wiaight Cidds Ratio
' il M-H.Foeed 25% C M-H Freed 85% C
Mardl 2005 430 W& —l— 000 % (0361053, 201.45]
Total {95% CI) 30 30 [ —— 100.0 % 10.36 [ 0.53, 201.45 |

Total events 4 (GnflH antaganist), 0 (Long GnRHa protocod)
Heterogeneity: nat apalicabls

Test for overall effect 2 = 1.54 (F = 013}

oooreor a1 100 Po0C 1000

Favours aponist Faveours andaponist

Pandian Z, the cochrane library 2010



Interventions for ’poor responders’ to controlled ovarian
hyper stimulation (COH) in in-vitro fertilisation (IVF)
(Review)

Analysis 3.1. Comparison 3 GnRHa flare-up protocol versus GnRHa long protocol, Outcome | Clinical
pregnancy rate per woman,

Raviews  Imterventions for 'poor responders to comrolied ovanan hyper stmulation (COH) imin-atro fertilisation (IVF)

Companisort 3 GnRHa fare-up protosal versus GnfHE long protocal

Cutoome:: | Clinical pregnancy rate per woman
Study or subgroup GnfHz flareup GnfHz lang protoool Cidds Ratio Wenght Zdds Ratio
ol ™ P-H Ficed D5% P1-H, Fixed 55% C
Dirrfeid 1991 226 w28 —l— 1000% 021 [Q04, 109 ]
Total (95% CI) 26 28 e 100.0 % 0.21 [ 0.04, 1.09 ]

Total events: 2 (GafRHa flare-up), 8 (GnRHa long protocol)
Heterogeneity: not applicable

Test for overall effect Z = LBS (P = 0044

ol a:d | I0 100

Favours long provoc Favours flare-up

Pandian Z, the cochrane library 2010



Interventions for ’poor responders’ to controlled ovarian
hyper stimulation (COH) in in-vitro fertilisation (IVF)
(Review)

Analysis 4.1. Comparison 4 GnRH antagonist versus GnRHa flare-up protocol, Outcome | Clinical

pregnancy rate per woman.
Review: Interventions for "poor responders’ to controlled ovanan hyper stimdation (CCOH) in mitro fertilsztion ((VF)
Companzor:: 4. GnRH antagonist versus GniHz flarg-up protocol

!

Outrome: | Clinical pregnansy rate per woman

Study or subgroup GnRHantagonist GnRHa flare-up Cideks Ratio Weight Cidds Aatio

M M P-H Fread 35% C M-H Freed 35% C

Mzl 2005 530 &30 _._ 748 % 080032, 257
Marci 2003 I g — 51% 59023, 1082

Total (95% CI) 49 49 - 100.0 % 1.00 [ 0.34, 292 ]

Total events & (GnRHantagonist), 8 (GnRHa flare-up)
I (P =056y £ =0.0%

A
Test for overall effect Z =00 (P = 1.0

— :
Heterogenerty: Chir = 034,

anF a4 | 1] 100

Favours flame-up Favours armaponist

Pandian Z, the cochrane library 2010



Interventions for ’poor responders’ to controlled ovarian
hyper stimulation (COH) in in-vitro fertilisation (IVF)
(Review)

Analysis 4.5. Comparison 4 GnRH antagonist versus GnRHa flare-up protocol, Outcome 5 Number of
oocytes retrieved,

Review:  Intervantions for "poor responiders’ to controfied ovarian hyper stimudation (COH) inin-wtro fertdization (IVF)
Companson: 4 GnRH antagonist versus GnRHz flareup protoco

Cuttome 5 Mumber of oocytes retrieved

Stuchy or-subgroup GrRHa flare-up GnRHantagomnst Mean Difference Mean Eifferenca
M Mean(=0) N Mean{50) I Feeed 95% O M Foeed 35% C

Malmus 2005 ad L 0 15(1.2) ‘.' [0 [834. 16&]
Mohamed 2006 |5 i) 15 0 03[ 0% a0 ]
Total (95% CI) 45 45 . 1.00 [ 0.34, 1.66 |

o a
Heternpenety: Chis = 00, df =0

=
W
est for overall effect £ =297 (F= 00030

1 ¥; 0 1 i

Favours antagonist Favors flare-up

Pandian Z, the cochrane library 2010



Review - yorum

Interventions for ’poor responders’ to controlled ovarian
hyper stimulation (COH) in in-vitro fertilisation (IVF)
(Review)

Pandian Z, McTavish AR, Aucott L, Hamilton MPR, Bhattacharya S

v’ Poor responderlarda KOH’da bir protokolii destekler
nitelikte herhangi bir kesin kanit yok.

v’ Calismalardaki heterojenitenin analizlerin istatistiksel
anlamini nasil etkiledigi hakkinda net bir yorum yapmak
guc.

v’ Klinik olarak uygun bir sonuca ulasabilmek icin daha genis
capli, daha kaliteli randomize kontrolli ¢calismalara ve daha
glclt kanitlara ihtiyac vardir.

v' Su anda kullanilan konvansiyonel long protokol yerine
gecebilecek herhangi bir tedavi yontemi 6nermek heniz
mantikl gorinmemektedir.



IVF-Worldwide 2010 Survey ;

Poor responders: How to define, diagnose and treat?
Results of 124,700 IVF treatment cycles (196 centres from 45 countries

* Asagidaki GnRH analog protokollerinden
hangisini poor responderlar icin daha sik
kullanirsiniz?

* Bu hastalar icin GnRH antagonist en iyi tedavi yaklasimi
olarak secilmistir.

GnRH
No analogues agonists, long
1% protocol
\ 9%

GnRH agonist
short protocol

1
|

GnRH 20%
antagonists
33%
Short
. protocols
Guz:?; :g:i’;'lzt microdose
0
regimen 15%

2%




Yeditepe Un. IVF centre, Poor
responders

Variables Microdose flare-up GnRH GnRH

antagonist/letrozole antagonist/clomiphene

group (n=83)
(AL) group (n=70) citrate (AC) group

(n=72)

Endometrial thickness on hCG day 9,51+1,525 8,8412,338 9,31+2,268 0,226

(mm)

Total dosage of gonadotropins (1U) 4221,39-.*918,@ 3651,07+1081,418 3590,92+1153,598 0,002*

Maximum estradiol levels (pg/mL) 1068,98+781,600 788,61+598,879 776,54+477,891 0,010*

Duration of stimulations (day) 9,161,121 8,80+1,246 9,24+1,477 0,03*

No of oocytes retrieved 3,80+2,966 3,53+3,179 G,%ﬂ,ssD 0,000*
Clinical PRs 33,3% 41,7% 25% 0,311




Have vou seen any chan_fre m the incidence during the last 10 vears?

[—:I'B_EIIICI_dg[Ice decrégsgﬂ_ S ~[‘ - _—.1 6 ~[
[ The incidence increased 674
' No change l 310

Section 3: Treatment

Would you continue tyeatment if no oocytes wele retrieved at a prior cvcle?

| Yes for another cycle 746

p— — ey e

| N 254

Will vou continue treatment if oocytes were aspirated but no embryo(s)

developed? _
Yes, for another cycle | 88.0
No I 12.0 1

IVF-Worldwide 2010 Survey ;

Poor responders: How to define, diaghose and

treat?
Results of 124,700 IVF treatment cycles (196
centres from 45 countries




Assuming none financial constraints, is there a maximum number of failed cycles
after which you recommend to stop?

Mone

5 failed cycles 7%
7%

, 2 failed cycles
0
4 failed cycles Hi
13%

-

3 failed cycles
34%

IVF-Worldwide 2010 Survey

)
Poor responders: How to define,
diagnose and treat?
Results of 124,700 IVF treatment cycles
196 centres from 45 countries Y




The poor responder in IVF: is the
prognosis always poor? A systematic
review

Table Ill Female age category and pregnancy rate per cycle started.

Article n
Zhen et dl 472c
Rooij, van et dl. 47w
Biljan et al. 42w
Saldeen et al. 290c
Inge et al. 173c
Sutter, de et al. 1280c

Galey-Fontaine et al. 163c

Ulug et al. 209¢
Hanoch et al. [43w
Yih et al. 525w

Definition poor response Female age

<4 oocytes
<4 oocytes
<3 oocytes US
<5 oocytes

>| oocyte and
<5 oocytes

> | oocyte and
<5 oocytes

<5 foll. + E2 <1000 pg/ml
before HCG

<4 follicles
=10 mm US

E2 level <1000 pg/ml
day of HCG injection

<4 oocytes

P-value

8 29 30 31 32 33 34 35 36 37 3B 39 40 41 42 43 44 45 >d6

18.5%

13.0%

NS

27.8%

14.0%

27.1%

23.0%

14.6%

19.5%

=005

NS

NS

<0.000!

<0.04

<0.04

19.3%

0.004

35%

21%

NS

Note

<0.001

PR per ovarium
pick up

DR per cycle

PR per retrieval

PR per embryo
transfer

PR per retrieval

n, number of women(w)/cydes(c) included; PR, pregnancy rate; DR, delivery rate; US, ultrasonographically; SD, standard deviation; NS, not stated; E2, estradiol.

J.F. Oudendijk, hum reprod update, 2012



The poor responder in IVF: is the
prognosis always poor? A systematic
review

Table IV Number of oocytes retrieved and pregnancy rate per first cycle started.

Article N 1)) 206  3(k)  4(¥)  5(§)  PValee  Note

Baka et ol % 00 152 04l P-value on 3 oocytes versus |
Gaagt, van deretal. 42w 70 I3 NS Data extracted from figure
Timeva et . 017~ 00 108 <005

Ugetal, e 23 43 <005 PR per embryo transfer

n, number of womeni(w)/cycles(c) incded; PR, pregnancy rate; NS, not stated.

J.F. Oudendijk, hum reprod update, 2012



Sonug

»Zayif over cevabi olan hastalar uygun tedavi
sonrasinda gebe kalabilirler, canli dogum
yapabilirler.

»Bu grup hastalar icin ideal stimilasyon
yonteminin ne oldugu henulz bilinmemektedir.

» En iyisi o hastaicin 6zel belirlenmis olanidir.

> Infertilite ydnetiminde ve ileride cocuk sahibi
olmak isteyen her kadinda “azalmis over rezervi
tehdidi” g6z dntnde bulundurlmalidir.





http://www.anadolu.eu/Fotograflar/Ataturk/slides/13-orig.html

The poor responder in IVF: is the
prognosis always poor? A systematic
review

Table V Poor responder and pregnancy rate in subsequent cycles.

Author

Hendriks

et al.

Klinkert et al.

Schimbemi

et al.

Hellberg
et al.

Veleva et al,

n Cycles

79w 3 Cycle |
Cycle 2
Cycle 3

235w 3 Cycle |
Cycle 2
Cycle 3

294w =>5 Cycle2
Cycle 3
Cycle 4
Cycle 5

1699w 2 Cycle 2

45w 3

Cycle2a/o Poor response

Cycle 3

PR per cycle (cumulative PR)

Expected poor
responder (EPR)

8%

7% (1 1.5%)
0% (1 1.5%)
1%

9% (19%)
0% (19%)

Unexpected poor
responder (UPR)

7%
11% (14.8%)
21% (25.9%)

9%
22% (29%)
25% (47%)

Poor responder in cycle |

9.7% (12.9%)

12.0% (15.0%)
10.2% (16.3%)

7.1% (16.7%)

| -2 oocytes cyde |
3—4 oooytes cyde |

Cycle2a/oc  MNormal response

Cycle 3

9.5%
16.5%

10.1% (n= 43w)

16.7% (n = 2w)

Definition
pregnancy

Clinical

Live birth

Clinical

Note

(un)expected poor responder:
‘tri-variable-model’ [12 =< FSH (IU/1)] -
[14 x AFC (m)] — [I x inhibin B (pg/ml)]
EPR: >41 years FSH = 15 IU/I

UPR: <<4| years and FSH < 15 1U/I

MNatural cycle IVF after cycle |
Poor responder if in previous cyde < |
follicle

Poor responder if <<5 oocytes retrieved

n, number of women(w)/ cycles(c) included; PR, pregnancy rate; AFC, antral follicle count.

J.F. Oudendijk, hum reprod update, 2012



e Antral Follicles count

N

» The number of antral follicles diminish linearly in years,these
are especially < 6mm

* Antral follicles “2-9 mm” should be counted,
9mm > atretic follicles.

Khairy el all Reprod Biomed online 2008.



N

Early foll. AMH as an indicator of ov.reserve.
Ficicioglu C., et all. Fertil.Steril. 2006

AMH >0.25 ng/ml %96,
good responders

<0.25ng/ml only %23

o< 5> P
Age 32.63 + 3.58 30.75+4.10 NS
BMI 26.68 £5.14 24.69 +2.94 NS
D3 FSH 7.35 % 3.49 7.53 £2.23 NS
D3 E2 36.40 +22.86 33.16 £ 9.83 NS
D3 AMH 0.15 +0.11 0.67 £0.41 <0.001
Antral 6.90 +3.41 10.63 £3.89 <0.001




Poor responders 210/846 (%24.8) Jan. 2010 — Feb. 2011

Hasta Ozellikleri + SD

Gebelik orani 44 (%19.9)
Yas 38.01*+4.8
36-40 yas 92 - %41.6
>41 yas 66 - %29.9
Toplanan oosit sayisi 2.91+0.9
<5 oosit 179 - %81
6-10 oosit 30-%13.6
Fertilize olan oosit sayisi 21714
Transfer edilen embriyo sayisi 1.54%0.7




AFC is a good predictor

* Poorresponse; AFC

(<6)

Sensitivity

Specifity

73%

95%

Kwee 2007
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Cycle cancellation and pregnancy after
luteal estradiol priming in women
defined as poorresponders: asystematic
review and meta-analysis

A Risk of cycle cancellation
Eveanis,
Sturely Lusteal Ewvents, Vo
[} R (25% 1) astradiol cantral Wit
i
- |
Waltzman &t af. (2009) : —& .95 (0.54, 1.69) 13/45 2376 i8.85
i
Elassar af &/ (2011) OB (0.43, 1.03) 1052 26/47 2812
Diluigh et al. (2011) O.72 (0,30, 1.74) /28 8/28 A.83
Drafisic af &/, (2005) 041 (0,20, 0.82) GG 22768 13,52
Shastri et al (2011) .54 (0.26, 1.13) 12117 1369 12.657
Chang &t al. (2012) 040 (022 0.72) 13/86 26/69 18,12
CQverall (7 = 16.45%, & = 0, 308) 060 (0.45, O.78) 72392 119/355 100.00
1
H
s Wesights are from random effects analysis -
s
[ I
204 1 4.91
Favor luteal estradiol Fawvor control
Pregnancy in all women initiating treatment
Events,
Study Lutaal Eveants, W
=] PR (DS 1) Eatresdiol Cankral WWeight
i
HiN et &l (20009 —_—— el 1.06 (O.73, 1.53) 22/57 \B3/228 26.69
i
L]
Waltzrman ef af. (2009) + 0,95 (0,54, 1.89) 13/45 23/78 186.26
i
H
Elassar of &/ (2011) ‘ 1.27 (082, 2.57) 1arsz 1A 7 10.82
i
i
Dilaigl ef af (20711) 124 (0.55, 2.87) S/268 a/2e .16
1
L]
Shasicl af &l (20113 y - 1.53 (0,95, 2.45) A4LN1T 17/89 19.81
H
i
Chang ef &l (2012) 1 } 3,00 (1.43, 6.67) 28 FrE0 o587
L]
i
Ata et ol (20113 1.6568 (0,68, 34.53) 718 g3 8.68
i
Owverall (/% = 26.2%, &= 0.237) <§> 1.33 {1.02, 1.72) 136402 167/656 100.00
;
i
Mote; Woights ara from random offects anaiysis :
T > T
15 1 66
Favar control Favor luteal estradiol

Reynolds KA, Hum Reprod 2013



Yeditepe Un. IVF centre, Poor responders

210/846 (%24.8)
Jan. 2010 — Feb. 2011
“Protocols”
*Microdose-flare 87 - %39.4
*Antagonist, “MD” 56 - %25.3
CC+Gonadotropin 61 - %27.6

Letrozole+Gonadotropin 5-%2.3




Adjunctive drugs / methods

IGF 1 pHT| —— | GDF9

and BMP 15

i q )
T3 ;-[ FSH-R '\+/\+/ | * / +
LHR
l Mitosis and granulosa cell growth '




