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[apayovtec KivOuvou

Au&npevo AFC

YWnAeg 600£LC YOVAOOTPOTILVWV
EmavaAnmtikeg 6ooeic HCG

Amotopn Kat yeyain avénon tng olotpadloAng
Kunon

MeyaAoc aplOpoc wobuAakiwv



[apayovteg Kivouvou/Tpoyvwong
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Table 2 Risk factors/predictive factors for OHSS (adapted
from Humaidan et al [10))

Risk factor ﬂwgsljoldofﬂsj(_

FPrimmary risk focrors (panent reicoed)

- Hhgh Dasal ANV - >3 36 naS il independemly
predicys OHSS [ 7]

Young a29¢ « <33 years predhcrs OHSS | &

- Prevacous ORISS « MOCerane amd Sewwere Cases,
particularly thhose wath
hospitalzasion

PCC like Ovaries - =24 armarad folicicos «n DOth ovarics
cormteaned

SeCOoNTOry sk fOCtors (Ovoran response-refated

O doy of TG o NDOeT
- High number of medumy - 213 fclliicles 211 mm n dameter
large faollcicos | ]

1O mem i

- High or rapedly nsing £2 lewvels OO0 Nl ancdl/or =18 folliclies
and high numbder of follides predictive of ssvere OFHSS [ 14)

- Number of CoOOytes retrieved - =>11 predicts OHSS [1.9
- VEGF lewels - Nos applicable
« Bevared inhibin-8 levwels - Elcvated lovels on day S of

SOCMASOTIOOIMN STirmudation,
It OOCyte retrieval anda 3
days before

« CG agminasaration for LPS - Not applcabie

« Pregnancy Oncrease Not appicablc

endogenous HOG)

AFC = arviral folliche count, ANB - anti-Mullerian horrmone: E2 « estractiol

hCG « human Choromnsd gonadotropss. LPS « luneal phase supponrt

OFSS = ovarian Eyperstimulamion syndrome: POOS = DOliyCystic Ovary Symuirnorme:
VEGF = vascular endothelal groweh facior.



[MaBopuctoAoyia OHSS

LUE CUVETIELA TNV UTTOYKALyLA.
e 2UOTNMA PEVIVNG-AYYEIOTEVOIVNC.

e AyYyElaKOC auénTiKOC Tapayovtacg tou
evOoOnAiou - VEGF

o FSH-umodoxelc-TolKIALa
e MetaAAaéelc tou umodoxea tng FSH
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Pevivn- Ayyelotevoivn

o '‘OAec Ol KATAOTAOEIC UTTOYKALMIAC
ouvoOeguovtal OsutEPOTTABWC armo
KATAOTACELC UTTEPAADOOTEPOVICHOU.

e To ouoTtnua Pevivng ayyelotevolvng lval
ATMOTEAECHA TOU GUVOPOHOU Kal OXL alTlo.



kKat tov VEGFR pe amokopu@pwpua 48 wpec peta
amo TNV Xxopnynon tng

e MetaBeon mpwtelvwy tou evoobnAiou Cadherin/
claudin 5.



Ta&wvounon

e Metpla - Moderate
e 2YoBapn - Severe
e YmoOtumiOol



M.A.Aboulghar and R.T.Mansour

Table I. Classification of ovarian hyperstimulation syndrome (OHSS)

Study

Mikd

Moderate

Savers

Rabau ¢r al.
(1967)

Schenker and
Weinstein (1978)

Golan er al.
(1989)

Navot er al.
(1992)

Rizk and
Aboulghar (1999)

Grade 1: estrogen >150 pg
and pregnancdiol >10 mg 24 h
Grade 2: + enlarged ovaries

and possibly palpable cysts
Grade | and 2 were not included
under the title of mild OHSS

Grade 1: estrogen >150 pg/24 h
and pregnamediol >10 mg 24 b
Grade 2: grade I+ enlarged
ovaries. sometimes small cysts

Grade 1! abdominal disiension
and discomfon

Grade 2: grade | + nausea,
vomiting andfor diusrhoea,
enlarged ovarics 5-12 cm

Grade 3: grade 2 + confirmead
palpable cysts and distended
abdomen

Grade 4: grade 3 + vomiting
and possibly dizrrhoea

Grade 3: grade 2 + abdominal
distension

Grade 4: grade 3 + nausea,
vomiting and/or diarrboca

Grade 3: grade 2 + vlrasound
evidence of ascies

Discomfort, pain. nausca,
distension, vltrasonic evadence

of ascites and enlarged ovaries,

normal hacmatological and
bological profiles

Grade S: grade 4 + ascites and
possibly hydrothomx

Grade §: grade 4 + large
ovarian cysts, ascites andfor

hydrothorax

Grade 4: grade 3 + climecal
evidence of ascites andfor
hydrothorax and breathing

difficulties

Severe OHSS: vanable enlarged
OVary: massive ascites =
hydrothorax: Het >45%: WBC
>15 000; oligunia; creatinine
1.0-1.5: creatinine clearance
>S50 ml/min; hiver dysfunction;

aAnasarca

Grade A: Dyspacca,

oliguria, nausea.

vomating, diarrhoea,

ebdominal pain,
clinical evidence of
ascites, marked
distension of
#bdomen or hydro-
thorax, US showing
large ovaries and
marked ascites,
normal biochemical

profile

Grade 6: grade 3 + changes in
blood volume, viscosity and
coagulation, time

Grade 6: marked
hacmoconceniration + 1ncre
blood viscosity and possibly
coagulation abnormalities

Grade 5: grade 4 +
hacmoconcentration, increase
blood viscosity. coagulation
abnormality and diminsshed
renal perfusion

Critical OHSS: variable
enlarged ovary: tense asciles =
hydrothorax: Hat >55%. WBC
25 000; oligunia: creatinine
= |.6: creatinine clearance <S50
ml/min; renal failure;
thromboembaolic phenomen:;
ARDS

Grade B: Grade A
plus massive tension
ascites, markedly
enlarged ovanes,
severe dyspnoea and
marked oliguria,
increased haematocrit,
clevated scrum
creatinine and liver
dysfunction

Grade C: Complica-
tions as respiratory
distress syndrome,
renal shut-down or
venous thrombosis

ARDS = acute respiratory distress syndrome: Het = haematocrit: US = vlrasoend: WBC = white blood cells.




Ta&wvounon OHSS RCOG 2006

KOIALOKO aAyocC Kal acKltng otnv
UTIEpNXOYPApIKN eEETAON.

e Severe: K?\tVlKog aoKitTne, o?uyoupta
UTTOTTPWTAlLVAIPIA KAl algatokpitng>45%

o Critical: aoKiTng UTo Tdon, o?uyoupla/
avoupid, algatokpitng>55% kat Aeuka
aigoowaipta>25.000



Table 1 Classification of OHSS symptoms [5) (adapted
from Navot et al [9])

OMSS stage ' Ciomal features L;arbo:;tbr{'eatrurﬂ
( Abdd |

Ll bor '
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he nhx
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NS U X
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Cr = sevam creatining level: Crdl » creatmine clearance; WBC » white Blood <ol
COount



KAwvikn eikova (1)

e 'EpETOC

o Awappola

e AUEnon Tou OYKOU TwV wobnKwv
e AokKitng

e [lapaAuTtikog €IAEOC



KAwvikn ewkova (1)

Avamveuotikn ducTipayia
[TpoodeUTIKN OALYOUpia
HCT>48%, Na<135, k>5
Kpeativivn>1,2mg/dl



KAwvikn eikova (l1l)

WOONKECQ

o [leploploTikoU TUTTOU TVEUHOVOTIABOEla AOYw TOU
aoKitn mapaAutikou elAeou, ARDS

o XapnAn aptnplakn meon Kal KEVTIPIKN PAEBIKN
mieon

o Taxuowupia , TaxuTaApia
o AATAPAXEC MNKTIKOTNTAG- ALHOCUUTIUKVWON



KAwvikn eikova (1V)

avoupla Kdl VEQPIKN aveTAPKELd
o [lupetog XWPIC eoTia PAEYHOVNC
o Au€nueva Asukd alpoogpaipla Kat alpgatokpitng
o HAeKTPOAUTIKEC OLATAPAXEC



HAEKTPOAUTIKEC OlATAPAXEC

o [loAAoi epguvnteC Bswpouv OTL N
AEUKOKUTTApwON Kat n OpopBokuttapwon ivat
OUVETIELd AVOOO-ATAvVTNoNG Kal OXl
ALHOCUUTIUKVWONG

e AoKiTng pe uTmovatpaipia Kat oAtyoupia



Ymovatpatuia

o Ymovatpdlpla - EYKEPAALKO oldnNpa Kat amwAEld
ouveidnong

o H umoykapia Kat n algocUUTTUKVWON TTPOKAAEL

VEPPLKN OUCGAELITOUpPYia Kal auénon tng oupiac



[TVEUPOVIKEC EKONAWGCELC

e AteAektaota (10-20%)

o T[lveupovia (4%)

o [lveupovikn epuBoAn (2%)
o ARDS (2%)



A€pla alpatog

e Melwon ottavlpakikwy

Ymo§awpia (pewwpevo PO, Sat O,)

o [leploplotikoU TUTTOU TIVEUHOVOTIABELa TTou Ogv

OPEIAETAL OTO TVEUHOVIKO TTAPEYXUHA



AolpWEN TOU avamveUoTIKOU
OUOTNHATOC

staphylococcus aureus,kat streptococcus

pneumoniae

e KataotoAn Tou avoooTolnTikou, UTTOdEPLIOHOC,
ATEAEKTACIA KAl UTToyapac@aipvatpia ivat

utreuBuvol yia tnv Aoipweén



[MpoAnwn tou OHSS

o Xopnynon aABoupivng

o AywVIOoTNC TNC VIOTAPIVNG
o AoTipivn

« GnRH ant mpwtokoAAo

e Avtikataotaon tng HCG

e |VM
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Table 2 Prevention strategies for ovarian hyperstimulation syndrome (OHSS)

Coasting

Albumin

Renin-angiotensin system
blockage

Dopaminc agonists

Non-steroidal anti-
mflammatory

GnRH antagonist protocol

Replacement of hCG

In vitro maturation
of ococytes

Postpone hCG administration until estradiol levels are secure

During this penod gonadotropin may be reduced or withheld

Coasting clearly decrcasces estradiol levels

Coasting for up to three days does not negatively interfere with pregnancy rates [23]

Evidence is still insufficient to detemmine whether or not coasting is an effective strategy for preventing OHSS [25]
and OHSS can occur in up to 9.4% of patients even with coasting [29]

Human albumin has been used on the day of hCG administration in high-risk women, as a method of OHSS
prevention

The best currently available evidence shows that albumin administration does not decrease the incidence of OHSS
(32)

Two cases series have reported the use of a dual blockage combining the use of an angiotensin receptor blocker and
an angiotensin converting enzyme inhibitor

Moderate/severe OHSS occurred in 14.4% of cases [33. 34]
Drugs have potential harmful effects to the fetuses and may worse an OHSS associated renal failure [17)

Cabergoline inhibits partially the VEGF receptor 2 phosphorylation levels and associated vascular permeability
without affecting luteal angiogenesis [35)

Reduction on the ‘carly’(within the first 9 days after hCG) onset of OHSS [36]
Even using cabergoline, the OHSS incidence may be as high as 10.8% [36]

A large RCT demonstrated that low dose aspirin was associated with reduction in the OHSS incidence (0.25% vs.
8.4%) in a high-risk group with similar pregnancy rates [37]

Meloxican was capable of reducing the OHSS associated ovarian weight and expression of VEGF in an animal
model [38]

This regimen is associated with a significant reduction in OHSS (Odds Ratio=0.60) as well as with fewer
interventions to prevent OHSS (OR=0.43)

However a slight reduction in pregnancy rates was also observed (OR=0.83) [39]
A single dose of recombinant LH was safer than hCG and was effective in inducing follicular maturation
The dosage of 15,000-30,000 [IU is still 100 expensive [42)

Using 2 GnRH agonist to induce final oocyte maturation, no cases of moderate/severe OHSS were observed in
1,152 cycles of oocyte donation against 14 cases in 1,137 cases who received hCG [43, 44). This requires the use
of GnRH amagonist protocol.

Benefits include the fact that this is a simple protocol with decreased or no hormonal stimulation before cocyte
retrieval leading to a lower cost for the treatment cycle. The risk of OHSS is entirely avoided [48]

IVM is not a widely used fentility treatment. since there is a lower chance of a live birth per treatment compared
with conventional in vitro fertilization and human oocytes collected from the unstimulated ovary have higher rates

of meiotic spindle and chromosome abnormalities [47)

Recent publications have shown very good pregnancy per embryo rates of about 40% with hCG priming [49, 50)




Coasting

HEYEBOUC WOBUAaKiwY

o Ta peyaAa wobuAdkla cuvexi{ouv va

avamntuooovtal
e Meiwon twv emmedwy VEGF

e Meiwon ocuxvotntag OHSS



Table 11, Coasting studics for prevention of ovarian hyperstimulation sysdrome (OHSS) in IVF cycles

Study Type No. of Days of Serum Ej level on Pregnancy Patients with severe
patients coasting day of hCG (pg/ml) (1) OHSS ()
Sher et al. (1993) Pilot 17 48 3000 6 (35) 0
Ben-Nun ef al. (1993) Pilot 66 NS 2500 7 (26) 4
Sher ef al. (1995) Pilot 3 ( 3000 21 (41) 0
Benadiva er al. (1997) Retrospective 2 19 2206 14 (64) 0
Dhont 1 al, (1998) Controlled 120 19 2348 45 (31.5) I
Totosiello er al. (1998a) Controlled 4, » 28 12 (57) /|
Lee er al, (1998) Pilot 2 3 3000 § (40) 4
Waldenstrom er of. (199) Multicenter 65 43 e 27 (42) I
Aboulghar ef al. (2000) Controlled 49 235 4500 15 (31) (
Grochowski et al. (2001) Pilot (2 35 3000 31(304) 2
Al-Shawaf ef al. (2001) Prospective 50 34 e 20 (40) I
Egbase ef al. (2002) Pilot 102 3 2169 46 (45) 0

Values in parentheses are percentages.
E:; converted to pg/ml.
NS = not stated,



Aywviotng tng Ntomapivng

o 2 RCTS d€eixvov va UTTEPTEPEL O AYWVIOTNG

vTomapivng evavtl tng aABoupivng.

o AocOeveic pe PCOS dev weAouvtal to 1610



GnRH-aywviotnc

o XapnAoTtepa MOCOOTA KUNCNG KAl YEVVNOEWY OTNV

cohrane review amo 11 RCT

o EvaAAaktikn tn¢ HCG otnv wplpavon wobulakiwyv



Table IV, Cryopreservation for prevention of ovarian hyperstimulation syndrome (OHSS): controlled studies

Study Type

Total Cryo Control

E, level day of hCG Severe OHSS

i study group (pg/ml)

Pregnancy

Cro Confrol  Study  Control

Awonuga et al. (1996) - Retrospective controlled 117
Shaker et al. (1996)  Prospective randomized 26
Benavida er al. (1997)  Retrospective controlled 48
Ferrarettr ef al. (1999)  Prospective randomized 129

Endoeral 2002)  Prospective randomized 13§

)
13
20
Al
68

63 (fresh ET)
16 (1.v. albumin)
22 (coasting)
67 (fresh ET)

10 (cryo + continue 3817

GnRH agonist)

M4 andor>3oocyies 18(33) [L(17)  2(31) 0
5060 5383 0 0 0
4390 [30) 14636 2007 1(454)
2498 28 (483) 31(465) 0 4(597)
200 2009 7003 0

(dds Ratio =2.43; 95% C10.83-7.11 (P=0.08)
Values in parentheses are percentages.
ET = embryo transfer.



AABoupivn

« Hydroxyethyl starch mBavn evvaAaktikn tng

aABoupivng
e Mewwvel Tn ouxvotnta OHSS

o Acev emnpeadlel Ta MTOCOOTA KUNOEWC



M.A.Aboulghar and R.T.Mansour

Table 1L Tntravenous albumin for prevention of ovarian hyperstimulation syndrome (OHSS): controlled studies versus placebo

Study Type No. of patients Albumin Eylevelonday  No. OHSS  No. OHSS
— dose of hCG (pg/ml) ~ (albumin)  (control)
Total ~ Albumin  Control

(1v)

Shoham e al. (1%4)  Prospective randomized 316 15 g 1906 ( ;

Shalev et al. (193)  Prospective randomized 0 2 5 ¢ »250 ! .

Tsik et ol (1996) Prospective randomized N N X 10mg #3000 0 i

Ben Chetrit et al. (2001)  Prospective randomized §1 & i g A i I

Ng et al. (1995) Cohort controlled m 8 18 3¢ pY . 1)

Chen et al, (1997) Prospective historical conteol 72 30 2 According 1o BMI 3600 | 14

Odds Ratio = 042; 93% CT0.21-088 (P = 0.012).
BMI = body mass inde.



AVAGTOAN TOU KUKAOU

o Ot aAAec pEBoOOL ATAWC PEIWVOUY TOV KIVOUVO N

TNV Baputnta tou cuvOpOopoU



Oeparmela
[N Wi Kell 1) 2YyKLeller) dleb /ey

oUVOPOLUO

e AUon TWV ocupTTWHATWYV o€ 2 eBOopadeg av dev

UTTAPXEL KUNon

e H eykupoouvn PTTOPEL va TAPATEIVEL I va EMBAPUVEL
t0 OHSS



Oepameia oe Mild OHSS

o Agv amatteital Elcaywyn € VOOOKOUEIO

o [lapakoAouBbnon 4-6 PEPEC ATIO TNV EPPAVION TWV
CUUTITWHATWY

o Av ol WOBNKEC eival apKeTA OLOYKWHEVEC UTTAPXEL

KIVOUVOC GUCTPOWPNG



Oepamela o Moderate OHSS

o Emapkng mpooAnywn uypwyv
o [lapakoAoubnon twv acBevwyv avd 2-3 NUEPEC

o |daviko n pETpnon Twv mpoocAauBavopevwy/

ATTOBAAAOPEVWV UYPWV



Oepameia os Severe OHSS

« O aiatokpitng ivat n onUAvtiKOTEPN MAPALIETPOC

e« Otav sival > 45% amatteital voonAsia



Epyaotnplakeg e€sTAOELC

IV. Aguka alpoogaipla, atgoogaipivn

V. Oupia, kpeativivn Kat clearance kpeativivng
VI. 'EAeyxoc mnKtikotntacg, D-dimers

VII. CRP( tautoxpovn Aolpwén)



E€staoelc ava eBoopada

o HAekTpoKapdloypdawpnpa - UTTEPNX0CS Kapoldag yia

TUXOV TEpLKapOlakn cuAAoyn



OepaTmeEUTIKOL OTOXOL

e H umokataotaon Tou OYKOU YiVETdl HE
KpuotaAAoetdn StaAupata (Saline normal, 125-150
ml/h)

o KoAAoeldn av lval amapaitnto



Oepartmeia

o HYAES: hydroxyaethyl starch towc umeptepel TNG
aABoupivng

o Alaita mAouola 6€ TTPWTEIVEC
e Avamauon Kdl KaTtapeTpnon Twy Uypwy

o Nrtomapivn (o€ dloupttikn 6oon)



Oepaneia

o 'E€0d0c amd 10 voooKopEio OTav amokataotabel n
dloupnon, HEWWOEL N AIHOCUPTIUKVWON, Kat Ogv

UTTAPXOUV AAAEC OEUTEPEUOUGCEC ETTITTAOKEC

e H kUnon pmopel va aAAa&el Tov Xxpovo voonAeiag



[apakevtnon

o E@appoletal og emoOElvwon TNS AVATVEUOTIKNG
Altoupyiac, o aiyoduvaplkn aotabela, o€
OAlyoupla Kdl acKitn umo taon

o KivOuvog Tpwong TOU EVIEPOU, I TWV OLOYKWHEVWY
wWoOBNKWV



[apakevtnon

OlATAPAXEC KAl YL AUTO APKETOL EPEUVNTEC
OUGCTNVOUV Vvd YIVETAl TO TAXUTEPO

o [lapakevinon Bwpaka yivetdl oTaviotepd OTWC O€
mepumtwoelc ARDS mou xpnlouv povaddacg EVIATIKNG
Oepameiag



OHSS kat BpopBwon

« H BpopBwon pmopei va emMEABEL ApKETA APYOTEPA ATIO TNV
geuBpuopeTagopd (€wg tnv 20n eBoopada KUNCEWC)

« Ta OpopBwTIKA £TTELCOOLA ELVAL CUXVOTEPA O YUVAIKEC HE
Tapamavw amo eva mapayovia OpopBo@Aiag



Jupmepaopata

DIEYEPONG EXOUV CGNUAVTIKO POAO GTNV TPOANYN ToU
OHSS

e JNHEPA UTTAPXOUV TTOAAOL TPOTIOL TPOANYNG TOU
ouUVOPOLOU, WOTE VA ATTOTPETOVTAL Ol EMTTAOKEC TOU

« H Kpuoouvtnpnon, 1o coasting kat to trigger pe GnRH
avAAOYywV AlVETAL VA UTTEPTEPOUV TWV AAAWY TPOTTWV
mPOANYNG

* IVF Short protocol pe avtaywvioteg






