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e Ovarian hiperstimulasyon sendromu (OHSS),
asiri ovarian stimulasyon nedeni ile ol s
latrojenik ve yasami tehdit eden bir tak

e Degisik derecelerde buyumus overler, |
vaskuler kompartmanin UcUncl bos!| U
kaymasi, plevral eflizyon ve/veya asit, JENauEess:
hemokonsantrasyon Ile karakterizedir
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e Sendrom;

Yasami tehdit eden cesitli
derecelerde over genislemesi, asit,
pleural efuzyon,oliguri,
hemokonsantrasyon,

tromboemboli ve elektrolit imbalansi
lle karakterizedir.




INSIDANS

e Genel IVF populasyonunda %0.5-4
e PCOS vakalarinda orta-siddetli OHSS % 15.4

e PCO vakalarinda OHSS %12.6

e Literaturde olgu sunumu seklinde nadiren
spontan olgularda bildirilmistir.




Insidans

e |VF sikluslarinda —% 0.6-14
- Rizk &Smitz (1992)
- Al-Ramahi (1999)
— Fluker (2000)
e Siddetli OHSS—%0.2-5
- Navot (1992)
- Speroff (1999)
- Forman (1999)
— Al-Ramahi (1999)



OHSS Siniflamasi
(Jenkins&Mathur,1998)

1)Hafif.

2)Orta.

D
3)siddetli. '2

4)Kritik.




Table 1. Classificarion of OHSSY. OHSS mayv be early onset
(within 9 days of hCG trigger) or late onsert (afrer 9@ davs from hCG
trigeger), with severity as indicated below.

Mild OHSS

Abdominal bloating

AMild abdominal pain

Orwrarian size usually < 8 cm™*

Moderate OOHSS

Moderarte abdomimal pain

Nausea + vomirning

Ultrasound evidence of ascites

Orrarian size usually 8 — 12 cm**

Severe OHSS

Clinical ascites (occasionally hvdrothorax)
Oligaria

Haemoconcentration haematocrit = 45%
Hypoproteimaemia

Orrarian size usually == 12 cm™™*

Critical OHSS

Tense ascites or large hvdrothorm=x
Haematocrit > 55%

WO = 25,000/ml

Oligo/anurna

Thromboembolism

Adult respiratory distress svndrome (ARIXS)

*MBMathur et al. {(2005); see also: hrop:iwwwrocog.org.uk for full
explanarion.

YA Ovwanan size may not correlate with severicy of OHSS in cases of
assisted reproduction because of the effecr of follicular aspiraticie.
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Golan Klasifikasyonu

Over

buyuklugu | semptomlar
Mild (Hafif) 5-10 cm Grade 1: abdominal gerginlik
Grade 2: bulanti, kusma, diare
Moderate (orta) > 10 cm Grade 3: Grade 2 bulgulari ve usg asit
Severe (Agir) >12 cm Grade 4: Grade 3 bulgulari ve klinik

olarak asit-plevral effizyon

Grade 5: hemokonsantrasyon
hipovolemi - oliguri




Siniflama

e Erken OHSS o Gec OHSS

-~ HCG veriminden 3-9 gin
sonra gorulur

— Yuksek serum ostradiol
- Fazla sayida follikul

— Ovulasyonun HCGi ile
tetiklenmesi olasi neden

Mathur RS Fertil Steril 2000: 73; 901-907

— Oosit toplanmasindan 10 gun
ve sonrasinda gorular

- Cogul gebelikle birlikte olma
olasiligl yuksek

- Gebelige bagl endojen HCG
etkendir



OHSS patofizyoloji

- Overlerin buyumesi ve multiple kistler (folikuler, luteal
veya hemorajik) ve stromal 6dem

- Artmis kapiller permeabiliteye bagli uguncu bosluga sivi
gecisidir.
- Follikuler sivida artmis renin ve prorenin,

- Over ve peritondan proteinden zengin sivinin
salgilanmasi,

- Anjiotensine bagli artmis permeabilite,

- Vaskuler endotelial growth faktor (VEGF), proinflamatuar
sitokinler

- 3. bosluga (peritoneal, plevral ve nadiren perikardial) akut
SIVI gecisi



Etyopatogenez

e Over stimulasyonu

e PG, Sitokin, VEGF, Renin anjiotensin, Endotelin gibi
Vazoaktif Mediator Salinimi

|

e Endotel hasari ve vazodilatasyon

4

e Uciincii bosluga sivi gegisi

]

e Hemokonsantrasyon ve Hedef organ yetmezligi
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Artmis kapiller
Gegirgenlik ve — A ccite €

angiogenez\
Na+ H2b intravaSkUIer — Hemokonsantrasyon
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OHSS e Neden Olan Faktorler

Estradiol

hCG

Interleukms

Renin-angotensim system

Estradiol level is a reliable predictor of OHSS dunng ART [3]
(OHSS can occur despite low estradiol levels [10]

High estradiol concentrations are not sufficient to induce OHSS [6]
Currently considered a mere marker of granulose activity [11]
Fundamental for triggenng OHSS

hCG alone 1 not sufficient to mduce OHSS [4]

Some mierleukins are associated with OHSS, and elevated concentrations
are associated with increased vascular permeability, hemoconcentration,
elevated plasma estradiol concentration, and mhibition of hepatic albumin production [12]

There 15 a direct correlation between plasma renm activity and the seventy of OHSS [13]

All hypovolemic conditions are associated with a secondary reactive hyperaldosteronism
via renin-angiotensin cascade activation [17]

Renin-angiotensin system activation 1s probably the effect and not the cause of OHSS
VEGF expression is associated with OHSS increased vascular permesbility [ 18]

VEGF levels are elevated during ovanan stimulation with exogenous FSH, which i
enhanced after hCG administration [19, 20]




The role of VEGF in OHSS

e OHSS is a dramatic complication of Ol

e VEGF mRNA is expressed by granulosa & theca cells

Ovarian VEGF levels correlate with the dose of
gonadotrophins administered

Excess of bioactive VEGF in FF increases OHSS risk
VEGF expression is dependent on LH
There is an association between hCG & OHSS

VEGF is increased by hCG in a dose-& time-dependent
fashion

Rizk B et al,HR Update.1997,(3):255-66

Neulen J et al, Hum Reprod,2001,16(4):621-6

Gomez et al Bio Repro 2003



Risk Faktorleri

Geng Yas (<35 yas)
Dusuk kilo

PCOS

Yuksek doz gonadotropin

hCG gunu yuksek E, degerleri (>4000 pg/ml)
Onceden OHSS hikayesi

Gebelik olusan sikluslar (risk 3-4 kat 1)



Risk Faktorleri

Gencg Yas (<35 yas)

|BMI

PCOS

Multiple (>35) kuguk ve intermediate foll.
11E2 degerleri (>4000 pg/ml) (HCG) gunu
OHSS oykusu

Gebelik olusan sikluslar (risk 3-4 kat 1)
VEGF

AMH

Navot-1992 Schenker -1993, Delvigne-1993, Soares 2008



RTTR

Asem/i12irow Thal




OHSS ongoru-AMH

e >1.26 ng/ml normoresponder
e >3,36 ng/ml OHSS riski
e >7 ng/ml OHSS riski nedeniyle siklus iptal

orani ¢gok yuksek



OHSS Icin Risk Faktorleri

Yuksek Risk Dusuk Risk
Yas < 35 Yas > 36

PCOS Hipogonadotropik
Astenik Sisman

Foliklil >35 Folikil <20

Kolye belirtisi (+) Kolye belirtisi (-)

E2 > 4000pg/ml E2 < 4000pg/ml
Gebelik (+) Gebelik (-)

GnRH-a siklusu CC veya Gonadotropin

hCG ile luteal destek
Eksojen yuksek doz GnT

P. ile luteal destek
Dusuk doz Gnt



Incidence and prediction of ovarian hyperstimulation
syndrome in women undergoing gonadotropin-
releasing hormone antagonist in vitro fertilization
cycles

Evangelos G. Papanikolaou, M.D., Ph.D., Cristina Pozzobon, M.D.,
Efstratios M. Kolibianakis, M.D., Ph.D., Michel Camus, M.D., Herman Tournaye, M.D., Ph.D.,
Human M. Fatemi, M.D., Andre Van Steirteghem, M.D., Ph.D., and Paul Devroey, M.D., Ph.D.

Centre for Reproductive Medicine, University Hospital, Dutch-Speaking Brussels Free University, Brussels, Belgium

Fertil Steril 2006;85:112-20.




Analysis of accuracy of follicle number and E, concentration in predicting the risk for OHSS in IVF-
ICSI treatment.

Positive likelihood Negative likelihood
Comparison Sensitivity Specificity ratio ratio

Follicle® no. (cutoff: =13)

Severe OHSS vs. non-OHSS 0.87 0.69 1.65 0.43
Early OHSS vs. non-OHSS 1.00 0.69 3.33 <0.00
Late OHSS vs. non-OHSS 0.60 0.69 2.00 0.57
OHSS vs. non-OHSS 0.85 0.69 2.90 0.50
E, (cutoff: 2,560ng/L)
Severe OHSS vs. non-OHSS 0.49 0.77 2.04 0.49
Early OHSS vs. non-OHSS 0.67 0.77 2.79 0.43
Late OHSS vs. non-OHSS 0.27 0.77 1.12 0.96
OHSS vs. non-OHSS 0.53 0.77 2.16 0.63
E, (cutoff: 3,000ng/L)
Severe OHSS vs. non-OHSS 0.37 0.87 2.84 0.72
Early OHSS vs. non-OHSS 0.57 0.87 4.38 0.49
Late OHSS vs. non-OHSS 0.14 0.87 1.07 0.98
OHSS vs. non-OHSS 0.33 0.87 2.53 0.77
E. (cutoff: 4,000ng/L)
Early OHSS vs. non-OHSS 0.22 0.96 6.22 0.81
=18 Follicles and/or =5,000ng/L of E,
Severe OHSS vs. non-OHS 0.83 0.84 5.19 0.20
Early OHSS vs. non-OHSS 0.79 0.84 4.93 0.35
Late OHSS vs. non-OHSS 0.54 0.84 3.37 1.00
SS vs. non-OHSS 0.69 0.84 4.31 1.93

2 Follicular diameter =11 mm.

Papanikolauwo. OHSS in GaRH-antagonist IVF cycles. Fertil Steril 20006,




Which patients become high risk
for OHSS during HMG therapy?

When to measure E27? Is there a cut-off value?

e Day 3-5:Poor sensitivity and high False Pos Rate
Hendrics et al 2004

e Day9: E2 >800pg/ml
e Day of HCG: E2>3000pg/ml

Delvigne et al (1997);Navot et al (1998)



Estradiol concentration on day
of HCG and risk for OHSS

Asch et al (1991)

e E2<3500pg/m| ----------nmomomee- 0%
e 3500pg/ml < E2< 5999pg/ml--- 1.5%
e E2 > 6000pg/ml-----------=nnmm--- 38%

Sensitivity:83% Specificity 99%
Levy et al (1996);Shimon et al (2001);

e OHSS with E2 <500pg/ml !l
which means 1...2...3...



Estradiol concentration on the
day of HCG and risk for OHSS

...1. There is a large overlap in E2
concentrations between women who develop
and women who do not develop OHSS

...2. E2 concentration is inadequate as the only
predictive factor

...3.Is found at highest concentrations
>6000pg/ml when it becomes very predictive
of OHSS



Which patients become high risk
for OHSS during HMG therapy?

>14 follicles of 11mm.(Papanikolaou et al2006)
>11 follicles of 10mm.(Lee et al 2008)

>30 OOR 14% severe OHSS(Morris et al 1995)
<20 0% severe OHSS (Asch et al 1991)
<20 OOR< 30 1.4% severe OHSS

>30 OOR 23% severe OHSS



BEFORE STIMULATION

1.Use protocols with low dose
HMG

2.Use protocols that reduce the
duration of exposure to
HMG

3.GnRH Antagonists

4.Insulin Sensitizers
5.IVM of Oocytes

OHSS PREVENTION STRATEGIES
CAREFUL CLINICAL APPROACH

DURING STIMULATION

1.Low D HCG to trigger Ov/tion
2.GnRHa to trigger Ov/tion
3.Recombinant human LH
4.Coasting

5.Cycle cancellation
6.Cryopreservation of embryos
7. IV Aloumin

8.Hydroxyethyl starch
9.Glucocorticoids

10. DOPAMINE AGONISTS



OHSS-PREVENTION STRATEGIES

1. Low dose step-up protocol

751U FSH--37.5IU
(Homburg and Howels 1999)

1. Step-down protocol

150IU FSH - 751U
(Macklon and Fauser 2000)



OHSS-PREVENTION STRATEGIES

Limited Ovarian Stimulation (LOS) protocol-PCO

2. HMG stimulation until the leading follicle reached
12mm prior to HCG (EI-Sheikh et al 2001)

3. Low starting dose of 150IU FSH for all patients at
high risk for OHSS (Homburg and Insler 2002)

4. FSH from day5+GnRHant when follicles >/=14
(Hobmann et al 2003)



STIMULASYON PROTOKOLLERI

e Non-IVF siklus
— DusiUk doz step-up protokol  (Homburg& Howles, 1999)
- Step-down protokol (Macklon & Fauser, 2000)

e |VF siklus
— Dusuk doz gonodotropin ile baslamak (Homburgé Insler, 2002)

- GnRh agonist/antagonist protokoller arasinda fark yok
(Albano, 2000, Fluker 2001)

-~ Multiple GnRh antagonist uygulamalarinda uzun GnRh
agonist protokolune nazaran risk daha dusuk (Ludwig 2000)



OHSS ONLEME STRATEJILERI

Siklus iptali

“Coasting” yaklasimi

Duasuk doz Gn kullanimi- mild sitimulasyon
Luteal destek icin progesteron kullanimi
Ovulasyon tetiklemesinde HCG yerine GnRH-a kullanmak
HCG dozunun azaltiimasi

IVM

IV human albumin veya hidroksiasetil starch
Dopamin agonistleri

10. TUm embriyolari dondurmak /sayisini

11.  Diger farmakolojik ajanlar

© o N ;o s o=



OHSS’YI ONLEME YOLLARI

Hastalarin risk faktorlerini belirleyip uygun stimulasyon
metodlarini belirlemek

Siklus iptali

Coasting

Dusuk doz HCG uygulamasi
Ovulasyonun GnRh-agonist ile tetiklenmesi
Laparaskopik ovarian drilling
Metformin

IV Albumin

Hydroxyethyl starch

Embryo dondurma

Dogal siklus - IVM

Erken follikul aspirasyonu (EFA)
Doksisiklin

Cabergoline




Human Reproduction Vol 20, No.9 pp. 242 12425, MHS doi: 10, 1093 /hunwep/de i) 74
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Comparison of GnRH agonists and antagonists in assisted
reproduction cycles of patients at high risk of ovarian

hyperstimulation syndrome

G.Ragni'?, W.Vegetti', A.Riccaboni', B.Engl®, C.Brigante” and P.G.Crosignani’

controls, our data S.hn-\\«r a [d‘lr[}l_ll‘dhll‘;‘. effect of GnRH antagonisis in reducing the incidence of OHSS and the num-
ber of assisted fertilization cycles cancelled because of the risk of OHSS in high responder patients. As a conse-

quence, GnRH antagonisi plus gonadotrophin administration

could also increase the percentage of oocvie

[0SR agonist
OSSR H antagonist

SOy preed LT Ty T Ermisary o OHSS
et tad == rebriewals Trarnsiar

Figure 1. Compariscon of sooppeoed oyoeles, ooscy e retnnewal, crmboyo
transfer and incidence of (DHSS between the oo treatmment cycles
(filled bars, GnRH agsonist; emply bars, GonRH antagonisc)d. WWalues
are expressed in percentages; differences were statistically signifi-
camnt for stoppeed ovwcecles amnd oooyie etraewval (botky & o= Oo0ER ] b,
ermbryo transfer O =2 DO and OHSS 8 =<7 o)




SIKLUS iPTALI

Siklusu iptal etmek ve HCG uygulamamak OHSS'yi
tamami ile onleyen bir metottur.

e Diger tum metotlar total onlemden ziyade OHSS
olusma riskini veya olusursa siddetini azaltmaya
yoneliktir.

e Ancak unutulmamasi gereken sey; GnRha ile down
reg olmayan hastalarda spontan LH surge ile bir
gebelik ve OHSS olusabilecegidir. Bu nedenle
coitus kesinlikle yasaklanmalidir.

(Schenker-1993, Hanning-1983)



hCG Yapiimamasi

e GuUnumuzde nadiren kullaniimaktadir.

e Sadece hCG'yi yapmamak yetmez ayni zamanda
koitusuda yasaklamak gerekir

e E2 duzeyi belirleyicidir
- E2 3000-4000pg/ml uzerinde

Aboulghar M RBM Online 2009;19(1) :33-42



hCG Dozu

e 2500-10000 U arasinda ovulasyonu
iInduklemek icin kullantlir. Minimum dozda
verilmesi basari oranini azaltmadan OHSS

iInsidansini azaltir.
Nargund G Reproductive BioMedicine Online 2007 ;14: 682-685



DUSUK DOZ HCG

Vid Tt W &, 200007 GE32-685 Reproductive Bioldfedicine Ondine: viwworbmmeonline . conmd Article/ 2843 on web 24 Aprii 2007

ow-dose HCG is useful in preventing OHSS
high-risk women without adversely affecting
he outcome of IVF cvycles

Abstract i (Nargund G 2007)

Severe ovarian hvperstimulation syndrome (OHSS) 15 a rare but potentially fatal condition associated with conventional [VF
treatment. It is found predominantly 1n women with polycystic ovaries who have an exagoerated response to exogenous FSH,
leading to a laroe number of follicles and an overproduction of vascular endothelial growth factor with resultant excessive
increases 1 vascular permeability. There 15 evidence to supgest that OHSS 15 also linked to the vse of human choronic
sonadotrophin (HCG) to induce ovulation. Therefore while HCG 15 essential for corpus luteum function, high amounts of
HCG can lead to OHSS 1n high responders. In a pilot study, ifertile patients at high 11sk of developing OHSS were given

half the current minmum dose of HCG (1.e. 2500 IU). No woman developed moderate or severe OHSS; 13 women (61.9%)
concetved and there were three twin pregnancies. In women at hugh risk of OHSS, a low dose of HCG appears to prevent the

development of OHSS without compromising suceess rates.



rhCG ile ovulasyonun
tetiklenmesi

e rHCG ( 250mg) kullanimi uhCG etkilerine

benzerdir.
Driscoll GL Human Reproduction 2000: 15; 847-850

e Meta analiz: 4 RCT ( n=747)

e OHSS: rhCG - uhCG (%3,3 vs %1,9)
e 500ug rhCG - 250ug

e OHSS: 3,4 vs 1,1

Al-Inany H Human Reprod 2005; 20(8): 2061-2073



Endojen LH Surge’ni Tetiklemek Igin
GnRH Agonistleri

e hCG'nin yarilanma omru LH’ya gore uzun

e 500 mg sc uygulanan leuprolide acetate ovulasyonu
tetiklemede basarilidir, OHSS gelisimini kisitlayicidir.
Segal S Fertil Steril 1992; 57: 1254-1258

e Meta analiz (Antogonist sikluslarinda ovulasyonun GnRH analoglari ile
saglandigi) devam eden gebelik oraninda azalma
saptamis

Griesinger G human Reprod Update 2006; 12: 159-168



Endojen LH Surge’ni Tetiklemek Igin
GnRH Agonistleri

e NCG ile karsilastirildiginda toplanan oosit
sayisi, MIlI oosit oranlari, fertilizasyon
oranlari, embriyo kalitesi benzer, OHSS
pildirilmiyor

e Gebelik oranlari dusuk, dusuk oranlari
yuksek

e Luteal faz destegi onemli



Antagonist siklusta analog ile tetikleme

PCOS, <40yas, N=66

! !

ANTAGONIST SIKLUS , 1 mg ANALOG SIKLUS, HCG ILE
LEUPROLIDE iLE TETIKLEME TETIKLEME
OHSS yok, CPR:%56 %31 OHSS; CPR:%51,7

Engmann L Fertil Steril 2008: 89(1); 84-91



hCGnin geciktirilmesi: “coasting”

Sik kullanilan bir yontemdir.

— Gonadotropinlerin kesilip hCG'nin Ostrojen
duzeyi guvenli araliga inene kadar
yapilmamasidir.

Efektif bir metod

Coast sonrasi toplanan oosit sayisi azalir
Uzamis coastta embriyo kalitesi ?

E, dususu ile endometrial reseptivite ?
Siklus iptali gerekebilir.

Her merkezin kendi cut off limitleri vardir.



Coasting

e Ik uygulama non-IVF sikluslarinda (ravinovici,1987)
e Hipofizi baskilamak icin gonadotropinler bir sure
kesilir (2-9 gun)
— Buyuk folikuller —> buyumeye devam
— Kucuk follikuller — atrezi/nekroz

1L

VVEGF salinimi ve gen aktivasyonunda azalma

e OHSS insidansi tum sikluslar icin %0.13, riskli vakalarda %1.3
(Benadiva-1997, Tortoriello-1998, Tozer-2004, Garcio-Velasco-2004)



Coasting

e Avantajlari

— Siklus iptali olmaz
- Taze embriyo transferine olanak tanir.

— Ek islem veya medikal tedavi gerekmez
(albumin, gibi)

— Hekimlerin 2/3’'0 OHSS’yi onlemek i¢in
“coasting” i tercih eder.



Coasting

e OHSS insidansini azaltsa da tamamen
elimine etmez.

e E2 ve/veya folikul sayisi igin esik degeri
nedir? (2500pg/ml — 3000pg/mil)

e “coasting” suresi ne kadar olmalidir
(1-9gun)?
e En Iyi oosit kalitesine ulasmak ve en iyi IVF

sonucunu almak icin “coasting” nasil
yapilmalidir?



IV Albumin Uygulamasi

e |k kez 1993’te Asch ve ark.| tarafindan
tanimlandi

e Doz: 20-50gm, serum albumin degerinden
bagimsiz

e Uygulama zamani: Oosit retrieval oncesi,
sirasl, hemen sonrasi



http://images.google.com.tr/imgres?imgurl=http://www.geocities.com/ufuk_calismasi/serum.JPG&imgrefurl=http://www.geocities.com/ufuk_calismasi/hastabakimi.htm&usg=__epSi-mnFgGBGJKFe6lijlH5lofI=&h=360&w=266&sz=12&hl=tr&start=14&tbnid=MzMIzkD4wE26SM:&tbnh=121&tbnw=89&prev=/images%3Fq%3Ddamardan%2Bserum%2Buygulamas%25C4%25B1%26gbv%3D2%26ndsp%3D20%26hl%3Dtr%26sa%3DN

IV Human Albumin

e Plasma onkotik basincini artirarak ekstravaskuler
alana sivi gecisini engeller.

e Kapiller permeabilliteyi arttiran sitokinlere baglanir.

e 50gr albumin 15dk igcinde 800ml siviyi intravaskuler
alana ceker.

e Farkli rejimler kullaniimistir:

- OPU’dan 1gun oncesi ile 5 gun sonrasi arasinda 10-125gr
dozlarda kullaniimistir.



IV Human Albumin

e Yan etkileri:
— Viral enfeksiyon transmisyonu
— Bulanti, kusma
— Febril reaksiyon

— Allerjik reaksiyon (anafilaktik sok)



Albumin — Agir OHSS onlenmesi

- Meta-analiz: 5 calisma

- %20’lik, 200 mL insan albumini ile agir OHSS
gelisme riskinde anlamli azalma
(OR=0.28 [0.11-0.73))

- Albumin uygulamasi ile her agir OHSS riski olan
18 olguda bir olguyu onlemek mumkun
- Gebelik oraninda herhangi bir artis YOK ...
(OR=1.09)

Aboulghar, 2002
Cochrane



Hydroxyethyl starch

Albumin ile potansiyel virus gecisi riskine karsi
dusunulmustar
e Guvenli, ucuz, non-biyolojik trundur

e Oosit toplama sirasinda 1000 ml HS ve 48 saat
sonra 500 ml HS infUzyonu uygulanmaktadir.

e Siddetli OHSS de anlamli azalma olmamakla birlikte
hafif ve orta siddetli OHSS de anlamli azalmaya
neden olmaktadir.

(Kénig 1998)



Hidroksietil Starch Solusyonu

e MA: 200-1000kDa
e intravaskiler hacmi ve onkotik basinci artirir.
e Serum yari omru 10saat

e Trombosit agregasyonunu engeller.

e 3 RCT’da orta ve ciddi OHSS’yi onlemede
human albumin kadar etkili bulunmus

e Avantajl: enfeksiyon riski yok, alouminden daha
ucuz

e 2x500 cc



Embryo Dondurma

Fresh ET'i yapmamak “ge¢c OHSS" riskini azaltacaktir

e [Um embriyolarin elektif cryopreservationu vs fresh embryo
transferi: OHSS (0/58 vs 4/67, NS) (Ferraretti 1999)

e Cryopreservasyonun intra-venous albumine ustunlugunu
gosteren yeterli kanit yok (D'Angelo Cochrane. 2007)

e ED+GnRH agonisti

— Embryolarin elektif cryopreservationu (n = 68) vs ilave
GnRH agonist uygulamasina devam (1 hafta) (n = 70)

_ Siddetli OHSS %10 vs %0



Oositlerin In Vitro Maturasyonu IVM

e PCOS’li vakada spontan siklusta elde edilen
oositten ilk canli dogum1994-te.

e Superovulasyon yok, OHSS riski yok

(Trounson 1994, Fertil Steril)



e Fertilizasyon oranlari %70-90
e Gebelik oranlari %21.9-38.5
e Canli dogum oranlari %12.8-15.9

IMMATURE OOCYTES MIl OOCYTES

30-32hrs after OR

Lin et al,2003,Hum Reprod, Cha et al,2005, Fertil Steril, Child et al,2002,0bstet Gynecol



OHSS - Onleme
In Vitro Maturasyon (IVIM)

IVM tedavisi, IVF’a kiyasla daha ucuz (GnT
kullaniimiyor, yakin takip sart degil)

IVM tedavisi

daha kisa,

daha az stres nedeni

overler uyarilmadigindan sikluslar arasi 2-3 ay beklemek
gereksiz

Ozellikle PCOS olgularinda, IVM ile OHSS riski ciddi
oranda azaliyor

Klinik gebelik orani: %21.9 to 33.8



ERKEN FOLLIKULAR ASPIRASYON
(EFA)

e HCG oncesi bir overden kuguk follikuller aspire edilir

e Amac asprasyon ile foll icine olusan kanamanin
OHSS ye neden olan mekanizmalari bozmasidir

e 14 PCOS’lu IVF olgusunda FSH'nin 4-7. gununde bir
overden <12 mm ~20 foll aspire edilmis

- 5000U HCGden 36 st sonra oosit toplanmis ve
IVF veya ICSI yapiimis

— Higbir hastada OHSS gelismemis (oyawoye 2005)
(1) Dezavantaj:

_ Invaziv

— Iki kez oosit toplama  (Delvigne 2002, Aboulghar 2003)



DOKSISIKLIN UYGULAMASI

Doxvycycline inhibits vascular leakage and prevents

ovarian hyperstimulation syndrome (OHSS) in a
murine model

Fertility and Sterility, Volume 88, Supplement 1, September 2007, Page S6
O. Fainaru, L. Bazinet, A. Adini, R. D'Amato, M.D. Hornstein, J. Folkman

e Doksisiklin fare modelinde over stimulasyonunu
etkilemeden OHSS’yi onlemektedir.

e Bu etkiyi vaskuler hiperpermiabiliteyi onleyerek
gerceklestirmektedir.

e Corpus luteumda angiogenezi etkilemez.

e Tubal ve endometrial enflamasyonu tedavi ederek
preimplantasyon embryo gelisimini duzeltir.


http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T6K-4PM8WKS-H&_user=736489&_coverDate=09%2F30%2F2007&_rdoc=1&_fmt=high&_orig=article&_cdi=5033&_sort=v&_docanchor=&view=c&_ct=1068&_acct=C000040819&_version=1&_urlVersion=0&_userid=736489&md5=b2b1ee975d1631c5e0161f4979c922d4
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T6K-4PM8WKS-H&_user=736489&_coverDate=09%2F30%2F2007&_rdoc=1&_fmt=high&_orig=article&_cdi=5033&_sort=v&_docanchor=&view=c&_ct=1068&_acct=C000040819&_version=1&_urlVersion=0&_userid=736489&md5=b2b1ee975d1631c5e0161f4979c922d4
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T6K-4PM8WKS-H&_user=736489&_coverDate=09%2F30%2F2007&_rdoc=1&_fmt=high&_orig=article&_cdi=5033&_sort=v&_docanchor=&view=c&_ct=1068&_acct=C000040819&_version=1&_urlVersion=0&_userid=736489&md5=b2b1ee975d1631c5e0161f4979c922d4

Luteal Antagonist

e Blastokist transferi sonrasi 4 gun sure ile
antagonist verilmesi OHSS riskini

azaltabilir.

(Lainas TG RBM online 2009)



Dopamin Agonistleri

e Pozitif inotropik etki
e Renal kan akim artmasi
e Mezenterik vazodilatasyon etkileri vardir.

e VEGF2 nin fosforilasyonunu bloke ederler



Dopamine Agonist Cabergoline Reduces

Hemoconcentration and Ascites in Hyperstimulated
Women Undergoing Assisted Reproduction

Cabergolin HCG gununden 8. gune
dek 0.5 mg/gun p.o.

The Journal of Clindcal Endocrinolooy & Bletabolhi=m 9SS w2021 2037

Copyright & 2007 by The Endocerine Societsr
doi: 10,1210 o, 080 T -0 000




METFORMIN-PCOS-IVF

ART sikluslarindan once ya da siklus boyunca

metformin kullaniimasinin gebelik ve canli dogum

oranlarini arttirdigina dair kanitlar yeterli deqildir.

OHSS sikhgini ise azaltmaktadir.

Tso LO Costello MF Albuquerque LE Andriolo RB. Freitas V

Cochrane Database Syst Rev. 2009 Apr 15:(2):CD006105.



http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Tso LO"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Costello MF"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Albuquerque LE"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Andriolo RB"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term="Freitas V"[Author]&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus

Metformin ve Diger Insiilin
Sensitizer’lari

e VEGF Un OHSS patogenezindeki kilit rolt
pbilinmektedir Doronzo, 2004,Eur J Clin

Invest

e Insulin VEGF expresyonu ve salinimini
artirmaktadir

e NMetformin IVVE vakalarinda OHSS insidansini
azaltmaktadir

(5 RC calisma 426 vaka sistematik rev)
(OR 0.21 %495 CI 0.11-0.41)
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Mild Stimulasyon

OHSS riski az
Ekonomik ?
Uyum fazla
Embriyo kalitesi
Implantasyon
Cogul gebelik az

Transfer sonrasi
dondurulan embriyo
sayIsl

ZayIf yanit verme
olasiligl

OPU ve ET islemlerinin
degismemesi



LAPAROSKOPIK OVARYAN DRILLING

Wedge rezeksiyonun yerini almistir. Over stromasinda laser
veya elektrokoter ile termal hasar olusturulur. Bu hasar ile
teka hc azalir, folikul mikrogevresindeki androjen ustunltgu
baskilanarak folikul gelisimini sagladigi ileri strulur.

CC direncli olan hastalarda ovulasyonu sagladigi, gebelik
oranlarini artirdigi dusunulmekte.

LOD sonrasi CC ile ovulasyon induksiyonu yapilan
hastalarda®%70-80 oraninda ovulasyon, %60 oraninda
gebelik rapor edilmistir.

Gonadotropinler ile arasinda fark izlenmemis.

Maliyeti az,cogul gebelik ve OHSS riski az,spontan abort
rSki az

IVE maliyetini karsilayamayacak hastalara yapilabilir.



Laparoskopik Ovarian Cerrahi(LOS)

e Endikasyonlari:
— CC rezistans anovulatuar PCOS
— Persistan LH yuksekligi

e [ aparoskopik islem
— Wedge rezeksiyon
— Elekirokoterizasyon veya laser diatermi
e Sonuc
— |LH ve Androjenlerde azalma (Donesky&Adashi-1994)

— Ovulasyon ve konsepsiyon oraninda artma (Armar 1990)
— Cogul gebelik ve OHSS oraninda azalma (Abdel Gadir 1990)



Table II. Abkandoned teatimert cyecles, developiment of OHSS, pregniancy and muscamiage rates m each
treatmwent sroup

Croup 1 {m = 25) Groop 2 (n = 253 FPosrabos
Coarrenticonal TWF I aparoscopic owvarian
elactrocaatery —+
MVF—embryvoe trancsfea

Cwrle abandoned due to OHSS sk b CLo2s
Cwole abandoned due to poocr response .31
Modearate OHSS - 0. 174
hlean numaber of oocytes collectad 37

Faertlhization rate {Ta)

hlean numaber of embryvos fwansfermred

Presnanmcy rate/cycla 25 (220 SV2S (36000 0.7&e5
Fresnancy rate’smbayvo tramsfer 1S 92 0521
Mliscamiage rate 13 3 0.a27

(Remington 1997)

m LOS OHSS riski olmadan unifolikuler gelisim
Icin alternatif bir tedavidir

m OHSS' yi onleme konusunda IVF sikluslarinda
rutin kullanimi icin data yetersiz

m Saglikli over dokusuna da zarar verilmesi,
postoperatif adezyon gelisimi nedeni ile
kullanimi sinirli

Farquar,2004,Mathur,2007



OHSS iatrojenik bir problemdir

Prediktif yontemler guvenilir olmayabilir

Dusuk FSH baslama dozu

Minimal hCG dozu

Protokole metformin ilavesi

Oosit toplama sirasinda IV albumin uygulamasi
Luteal fazda hCG'den kacinmak

Coasting

Tum embriyolarin krioprezervasyonu OHSS'
onlemede etkin yontemlerdir



OHSS PREVENTION STRATEGIES
SUMMARY

Low dose HMG

GnRH ant

Metformin (PCQO)

IVM

Low dose HCG

GnRHag to trigger ovulation
Coasting

HES

Dopamine agonists

e Recombinant LH
e |V Albumin
e Cryopreservation

Dr. Lukas D. Klentzeris



e |VF tedavilerinde ideal monitorizasyon
optimum sayida oosit elde ederek gebelik
oranlarini maksimize etmeli

e Transvaginal USG bir cok hastada tek
basina yeterli gozukmekte ve tedaviyi hem
hekim hem de hasta acgisindan
kolaylastirmaktadir.

e E2 olcumu:
- OHSS riskinde ve coasting yaparken

— Step down protokol uygulanan hastalarda
— USG ile klinik arasinda uyumsuzluk varsa



ok ok

Sabrimiz icin teseRRiir ederim. . ..



