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FSH
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(Development of Oocytes)
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Acvutepoyeveg QoBuAakio

H Stadopd tou armod To MPpWTOYEVEC eival OTL
nepthapfavetl SUo uomMANBUOHOUC KUTTAPWY TTOU
T(POEpP)OVTOL Ao tnv Sladopormoinon Twv KOKKLwWOwV
KUTTAPWV

Ta omoia Stakpivovtal og KUTTAPA TNG KOKKLWEOUC
otolBadac kal og KUTTAPO TNG €0W KAl TNC EEW BAKNC

Ta kutTapa ¢ Onknc tov dtadopormolovvtal o€
ermOnAlakd ekdppalouv untodoyeic tng LH

Ta kUtTapa TS KokkKlwdoucg otolfadac ekbpalouv
urtodoxeic tne FSH

Katd tn StdpkeLa TG avantuéng SnULoupyouvtol UKPEC
KOLAOTNTEC LETAEY TWV KOKKLWOWY KUTTAPWV TTOU
gvwvovTal Letal Touc og pia eviaio KOLAOTNTA IOV
OVOUALETOL AVTPO



H yapuetoyeveon

Qpwo N Npaadrave QoOuAdakLo

To wApLo €XEL OAOKANPWOEL TN TIPWTN HLELWTLKN
Sdlaipeon Kal €XEL OTAUATACEL OTNV HETADACN TNG
deVTEPNG HELWTLKAC SLalipeong

To ypaadLavo woBuAAKLO TIEPLEXEL:

» Avtpo, KOLAOTNTA METOEY KOKKLWOOUG UPEVA
Kall wapiovu 1ou ivat mANPNE woBuAaKLkoU
uypou

» Qodopo dioko, mou otnpilel wWAPLO KoL
amoTteAel oV TUAUA TOU KOKKLWON LHEVA

> ‘Eow Kat £§w OKn, amo Onou mopaAyovToL
woOnKIKA oTteEPOELdN
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Zxnpartiki mapdotaon Twv woBuAakiwv amé to apyéyovo &g To ypaapLavo

B= Baown pepBpavn 0= wdpto
G= kokkuwdn kottapa  T= kdtrapa tng Brkng

Z= dlagavng {wvn
A= avtpo tou woBuhakiou
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o Fertility: H wavotnta emniteuéng kUnong o éva S€60UEVO XPOVLKO Slaotnua

o Infertility: H aduvapia eniteuéng kunong os éva 6edoUEVO XPOVLIKO SLaoTnua tapa
TLC CUCTNHOTIKEG TIPOOTIAOELEC TOU (EVYOUC YLa TEKVOTIOLNGN
* Alakpivetal oe mpwtonaBdn kat Sdsutepomnadn
*  To XPOVLKO SLACTNUA OTLG TIEPLOCOTEPEG ETMLOTNOVLKEG €TALPELEC OplleTaL OTO EVa £TOC TPOOTIAOELWV
* e nAlkiec avw twv 35 eTwv To dtdotnua rieplopiletal oTtoug 6 LAVEG TIPOOTIAOELWY

o Sterility: H un avaotpéPpn aduvapia tekvonoinong
o Fecundity: H wavotnta emniteuéng kunong mou Ba kataAnéel otn yevvnon {wvtog TEKVoU

o Impaired Fecundity: H aduvapia eniteuéng kUNong koL Tekvomoinong
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O no kaBopLoTLKOG apayovtag eivo N nAwkia
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HAwkla kal molotnta wapiwv 117

DNA Damage

* Mapaupévouv otnv MEOPaon TNG MPMWTNG UEIWTIKNG dlaipeong yla dEKAETIEG

« AéXOVTal TIC PUOLKEC Kal XNUIKEG eTdpAoELS ToU TEPLBAAAOVTOG KaTA TN dladikaoia Tng emoTpATeEUoNnQ
* Ta wapla dlaBETOUV TIEPLOPLOPEVES dUVATOTNTEC eTUdLOPBWONC TwV BAaBwV TOU YEVETIKOU TOUC UALKOU
* H wpipnavon propei va etuoupBei aveEaptntwg ¢ Unapéng BAGBNG Tou yeveTIKOU UAIKOU

* Me amoTtéAeoua TO TEALKO YOVIHOTIOINUEVO EUPBPUO va pEPeL TIC BAABEC TOU YEVETIKOU UALKOU

Alatapayec Twv uttoxovopiwv

« BAGBec TNG Aettoupyiag Twv pLIToXovopiwv pue pelwpevn ouvbeon ATP

* AUENON TOU OEEIOWTIKOU OTPEC TWV WwapiwVv



[TopayovTtec Tou oxeTL(OVTAL LLE TNV UTTOYOVLUOTNTO E:y

Aneuploidy rates increase with age

% Abnormal Embryos

#Day5 egg <35 35-39 4042 >42
embryos | donors |years old|years old |years old| years old

1-3

7-10 50%

>10

7753 embryos from 900 IVF cycles and 60 clinics
Ata B et al. Reprod BioMed Online. 2012;24(6):614-620
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Table 1. Fresh or Frozen Oocytes Needed (means and 95% Confidence Limits
(CLs) to Obtain 1 Euploid Blastocyst

Fresh Oocytes Retrieved Frozen Oocytes Thawed

Age mean 95% CLs mean 95% CLs
donor 5.1 45-59 6.2 52-17.1
<30 6.1 51-7.5 6.1 45-95
ABSTRACT | VOLUME 118, ISSUE 4, SUPPLEMENT , E131-E132, OCTOBER 2022 30 4'9 4'2 - 5'8 6'9 4'4 - 16
31 52 46-6 7.4 43 -242
HOW MANY EGGS DO | NEED? NUMBER OF OOCYTES REQUIRED 32 54 4.9 -6.1 10.1 6.8 -19.7
TO CREATE ONE EUPLOID BLASTOCYST USING FRESH 33 53 4.8-5.8 8.4 6.6-11.8
RETRIEVALS OR FROZEN OOCYTES 34 5.2 4.7-5.7 8.4 6.6 - 11.5
David H. McCulloh, PhD s Caroline McCaffrey, H.C.L.D, PH.D « Brooke Hodes-Wertz, M.D., M.PH s 35 6.0 3.5 - 6.6 2.0 72-12
JamesA e M[’) et —— e 36 6.0 54-6.6 10.1 8.2-13.2
. 37 6.4 58-17.1 12.3 10-15.9
« DOI: https://doi.org/10.1016/j.fertnstert.2022.08.387 * 38 71 6.3-8 12.1 98-15.6
39 8.6 7.5-9.9 13.9 11.1 - 18.5
40 12.3 10.8 - 14.2 22.2 14.2 - 49.9
41 15.4 129 - 19 48.9 22.9 - >200
42 28.2 234 -35.6 45.0 254 -198.4
43 45.0 31.8-77.2 42.8 18 - >200
44 50.6 21.8 - >200 ND ND
45 105.5 494 - >200 ND ND

46 180.0 60.8 - >200 ND ND
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Nivakag 3. Nevwoelg {wviwv KATA OHASEG NALKLWV TNG KNTEPAC,

gtwv 1981, 1991, 2001, 2011 ko 2021 Mpadnpa 2. FEVWAGELS {VTwY Katé opdses NAKLOY TS MNTEPAC, yia Ta £t 1981, 2001 Kat 2021
60.000
1981 1991 2001 2011 2021
<15 156 75 74 106 129 0.0
15-19 17.218  6.684  3.724  2.644 1.929 . /\
20-24 51.143 31.158 17.859 11.690 6.207 / /lh
25-29 41.115 35.488 34.421 28.102 16.813 D
30-34 21.233 20.802 31.656 38.600 29.025 / / )N
35-39 7.702 6974 12.123  20.328 22.931 20,000
40-44 2038 1327 2169 4312 6.997 / / / \\\
45-49 241 92 186 574 1.128 o M k
50+ 42 20 70 72 187 ) | , | | | | | 1

82 <15 15-19 20-24 25-29 30-34 35-39 40-44 45-49 50+

Ayvwotn 65
ZYNOAO 140.953 102.702 102.282 106.428 85.346 o198t 2001 om0z
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The effect of body mass index on the
outcomes of first assisted
reproductive technology cycles

Vasiliki A. Moragianni, M.D., M.S.,2 Stephanie-Marie L. Jones, M.D.,? and David A. Ryley, M.D.*°

2 Division of Reproductive Endocrinology and Infertility, Department of Obstetrics and Gynecology, Beth Israel Deaconess
Medical Center, Harvard Medical School, Boston, Massachusetts; and  Boston IVF, Waltham, Massachusetts

TABLE 2

Regression models of IVF outcomes.

Mayvoapkia kat LBR

* Avadpoplkn cohort

e 4.609 kUkAouc IVF/ICSI

BMI
18.50-24.99
Outcome <18.50 (n = 92) (n = 2,605) 25.0-29.99 (n = 1,027) 30.00-34.99 (n = 477) 35.00-39.99 (n = 275) =40.00 (n = 133)
No. of oocytes retrieved® 1.01 (0.94-1.09) Reference 0.98 (0.96-1.01) 0.99 (0.95-1.02) 0.99 (0.94-1.04) 1.02 (0.95-1.09)

No. of embryos transferred®
Implantation®

0.96 (0.80-1.16)
0.92 (0.54-1.58)

1.01 (0.95-1.07)
0.93(0.77-1.12)

0.99 (0.91-1.08)
0.69 (0.53-0.90)

1.00 (0.90-1.11)
0.52 (0.36-0.74)

1.01 (0.86-1.19)
0.58 (0.35-0.96)

[Clinical pregnangy®

0.98 (0.57-1.70)

0.90 (0.74-1.09)

0.70 (0.53-0.92)

0.41 (0.27-0.62)

0.43 (0.24-0.76)

SAb®
Biochemical®

1.12 (0.39-3.18)
0.79 (0.28-2.24)

0.75 (0.50-1.14)
1.09 (0.78-1.52)

1.16 (0.71-1.89)
0.88 (0.54-1.43)

0.77 (0.36-1.62)
1.34 (0.78-2.31)

1.27 (0.53-3.05)
1.63 (0.78-3.39)

[Global miscarriage®

0.93 (0.43-2.00)

1.04 (0.83-1.30)

1.22 (0.89-1.66)

1.26 (0.85-1.86)

ECtopiC pregnancy”

0.79(0.25-2.47)

1.02 (0.28-3.69)

1 —

1.92 (1.14-3.22)

Live birth® 0.94 (0.53-1.67) 0.96 (0.78-1.18) 0.63 (0.47-0.85) 0.39 (0.25-0.61) 0.32 (0.16-0.64
Multiple birth®
Twins 0.83 (0.29-2.39) 0.76 (0.52-1.11) 0.93 (0.53-1.62) 0.85 (0.35-2.06) 0.93 (0.22-3.83)
Triplets - 1.5 (0.41-2.71) 0.64 (0.11-3.71) - 4.87 (0.47-50.07)

Note: Data presented as: * incidence rate ratio (95% confidence interval [CI]) (Poisson regression); or © odds ratio (95% Cl) (logistic regression). SAb = spontaneous abortion.
Moragianni. BMI effect on ART outcomes. Fertil Steril 2012.

Moragianni, V. A,, Jones, S. M. L., & Ryley, D. A. (2012). The effect of body mass index on the outcomes of first assisted reproductive technology cycles. Fertility and sterility, 98(1),
102-108.
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Overweight (including obesity)
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Prevalence of overweight and obesity among children aged 5—-92 years in the WHO European

Region (2016)
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Prevalence of overweight and obesity among children and adolescents aged 10-192 years in
the WHO European Region (2016)
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TABLE 19-2. Effects of Obesity and Environmental
Factors on Fertility

Factor Impact on Fertility
Obesity (BMI >35) 2-fold increase TTC

Underweight (BMI <19) 4-fold increase TTC

Smoking 60% increase RR
Alcohol (>2/day) 60% increase RR
Illicit drugs 70% increase RR
Toxins 40% increase RR

Caffeine (>250 mg/day)  45% decrease fecundability

BMI = body mass index; RR = relative risk of infertility;
TTC = time to conception.

Abbreviated from American Society for Reproductive
Medicine, 20083, with permission.
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Cumulative ART Success Rates for Intended Retrievals Among Patients Using Their Own Eggs®®

Patient Age
35-37 38-40

All patients (with or without prior ART cycles)
Number of intended retrievals 50,444 31,071 30,021 26,792
Percentage of intended retrievals resulting in live-birth deliveries 52.7% 38.0% 24.4% 7.9%
Percentage of intended retrievals resulting in singleton live-birth deliveries 471% 34.4% 22.4% 7.5%
Number of retrievals 47,769 28,394 26,563 22,283
Percentage of retrievals resulting in live-birth deliveries 55.7% 41.5% 27.6% 9.5%
Percentage of retrievals resulting in singleton live-birth deliveries 49.8% 37.7% 25.3% 9.0%
Number of transfers 53,534 26,356 18,509 9,396
Percentage of transfers resulting in live-birth deliveries 49.7% 44.8% 39.6% 22.6%
Percentage of transfers resulting in singleton live-birth deliveries 44.4% 40.6% 36.3% 21.4%
Average number of intended retrievals per live-birth delivery 1.9 2.6 4.1 12.6
Percentage of new patients having live births after 1 intended retrieval 56.7% 41.9% 26.9% 9.2%
Percentage of new patients having live births after 1 or 2 intended retrievals 62.3% 48.6% 33.5% 12.1%
Percentage of new patients having live births after all intended retrievals 63.3% 50.3% 35.7% 13.5%
Average number of intended retrievals per new patient 1.2 1.3 1.4 1.5
Average number of transfers per intended retrieval 1.1 0.9 0.6 0.4
Non-Cumulative ART Success Rates for Transfers Among Patients Using Eggs or Embryos from a Donor2.>¢

Fresh Embryos Fresh Embryos Frozen Donated

Fresh Eggs Frozen Eggs Embryos Embryos

Number of transfers 1,630 2,726 17,199 2,487
Percentage of transfers resulting in live-birth deliveries 53.9% 45.8% 48.8% 44.4%
Percentage of transfers resulting in singleton live-birth deliveries 471% 41.7% 44.9% 38.7%
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TABLE 19-1. Etiology of Infertility

Male 25%
Ovulatory 27%
Tubal /uterine 22%
Other 9%

Unexplained 17%

- 210 £va TPLTO MEPLMTOU TWV
TIEPUTTWOEWV UTTAPXEL LELKTOU TUTTOU

UTtoyovLHOTNTA
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Evdeitelc

- H avtipetwnion twv dtatapayxwv tng wobulakioppnéiog



YrioyovadotpodpLkoc UToyovadLOLOC

- AITLOAOYLKN QVTLUETWTIILON

- MpokAnon HE xopriynon yovadotpomvwyv
- Meta amno Vo ) tpelc kKUkAouc e OCs
- Amapaitntn n npoodnkn LH og ocuvbuaopo pe tnv FSH kaBwc avédvel ta moocootd
gMITUYlOC O€ oUYKPLON UE TN povoBepareia
- Step-up MPwWTOKOAAO

hCG
FSH + LH step-up l
—
FSH+/-LH

(e p————————— T T T T

1 2345 6 7
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Kitpikny KAopwdaivn E;'y

Apadon otov unoBaAapo:

YuvOEeTaL UE TOV UTIOSOXEQ TOV OLOTPOYOVWY

Méow tng ouvdeong autng o afovag dev emnpedletal ano ta evOoyevr oloTpoyova
Avaotéletal To apvntiko feedback

Auvéavetal n ékkplon GnRH kalt kat' eméktaon avédvetal To EUPOC TWV WOEwV tnS FSH

ZKeLAOMOL

Kukhodopel oe diokia amod tou otopatog Twv 50mg

A0GOAOYLKO ZXAHOL:

Xopnynon 50 w¢ 100mg nuepnoiwg
Mo TEVTE NUEPEC (Ao TNV 2N wC KoL TV 6N NUEPA TOU KUKAOU)

NapevepyeLec:

KedbaAaAyia
OMTIKES SLaTapayES

ggaelg



P:‘“KO/V
: o
NeTPOlOAN | tr;

o Apaon:

* Eival avaotoAéac apwpataong

*  AVOOTEAAEL TNV HETATPOTIA TWV AVOPOYOVWYV O€ OLOTPOoyoOva

* MEoWw TNG AVAOTOAAC QUTAC LELWVEL TN CUYKEVTPWON TWV OLOTPOYOVWV

* Hpeiwon avtn odnyel o avénuévn €kkplon tng FSH

* Hav&non tng FSH umtootnpilel tnv avarmntuén tov wobulakiou

e Aev kataAopBAaveL TOUC UTIOSOXELG TWV OLOTPOYOVWV Kol dev KataoTtEAAEL To apvntiko feedback
KOl WG €K TOUTOU TA OLOTPOYOVA TTOU TIAPAYOVTOL OO TO QVATITUGCOUEVO WOBUAAKLO HtopouV
VO OLVOLOXECOUV TNV UTTEPUETPN €KKplon FSH

o ZKevLAOMOL:
* KukAodopel og Slokia amo tou otopatog Twv 2,5mg

o AoOCOAOYLKO ZXAMQ:
* JuvnOwc 5mg nuepnoiwg yia mévte NUEPEG (amd tnv 2" w¢ Kat tnv 6" nUéEpa Tou KUKAOU)

o MNapevépyeleg:
* KedahoAyia
e ZaAn
* Komwon



Evoountpla
YTIEPLLATEYYXUON



Evdeitelc

‘Hrmog i HETPLOC aVOPLKOG TTAPAYOVTAC

Ave€nyntn vmoyovipotnta
Evéopntpiwon (uno mpoinoBoelg)
TpoXNALKOG TAPAYOVTOC

AwatapoxEg TnG oe§ovaAkng emadng

Etepoloyn Ul (onéppa 60tn)









hCG | LH surge

FSH 75-150 IU
FSH 75-150 1U
CC 50-150mg | 1

1234°5 6
o MéBoSoc:  NHEPa KUKAou

* Y& PpUOLKO KUKAO 1] o€ KUKAO pE Nrital SLEYEPON TWV WOBNKWV UE XPrion KITPLkAS KAopdaivng i AetpoloAng n
* Y& KUKAO Ue ATl SLEyepon Kal tpooBrikn yovadotpodlvwv

* Ynepnxoypadtkn mapakoAouBnon wobuAakiwv

* Av navw amno tpia tote akVPwaon KUKAoU yla arnoduyn moAUSUUWY KURCEWV

* Eyxuon 10® kivntwv oneppatolwapiwyv gite 24 wpeg LETA TNV ayun TN LH gite 36 wpeg HETA TO EKAEKTLKO

trigger pe tn xprion xopLakng yovadotporivng



o MNoooota emtuyiag:
* [Mepimov 15% ava omepUATEYXUON
* JuvnBwcg yivetal mpoomnabela SU0 oTEPUATEYXUOEWV OTO

(euyapl
* Navw amno 3 - 4 dopeg dev avéavovtal To TOCOOTA KUNOEWV







Evdeitelc

Napovcia caAniyylkol napdayovta
ZoBapo¢ avdpLKOC mapAayovTog
Anotuyieg IUI

Ave€Ryntn VMoyovLpoTnTA
Auénmévn nAkia TG yuvaikag

Avaykn yLa TPOEUPUTEUTLKO EAEYXO



E¢wowpatikn Movipomnoinon




Dapupaka otnv
woBNnKLKN OLEyEPON



P‘TTlKO/V
GnRH AywvloTec E;"

o OLaywvioTtég ouvdéovtal e tov urtodoxéa tng GnRH

o Apxka £xouv Sieyeptikn dpaon (flare effect)
* AU&non FSH kat LH

O ZUVEXAG Xopnynon €XEL KataoTtaAtikn Spdon
* 0bnyel og peiwon tn¢ FSH kat tng LH pe emakoAouOn kataotoAr) TnG wobnKIKAg Asttoupyiag Kot
ueiwon twv emumedwyv E2
* Xoprynon avw twv S€ka NUepwV odnyel og peiwon Twv unmodoxewv tng GnRH
* e anevolocOnTomoinon Twv EKKPLTLKWY KUTTAPWV TNG umtoduong

o Makpdxpovn xopnynon
* 0bnyel o€ epdavion EUPNVOTIOUCLOKWY COUUMTTWHATWY 1o TtepLAapBavouv € elg, KOATLKA
Enpotnta, cuvalocOnuatikn aotabela, petwpevn libido kot movokepaloug



GnRH AvtoywVvLoTEC ' E;"

o Ouavtaywvioteg avraywvilovrot to poplo tng GnRH kot cuvdEovtal e Tov UTTOSOXED TNG

o AvaotéAAouv tnhv €kkplon FSH kat LH

o ‘Exouv apeon 6pacn Kat eEmLtuyxavouv KataotoAn pEoa o 7 pue 8 wpec xwpic flare effect

o H xopnynon touc dev odnyei o€ peiwon vnodoxéwv GnRH

o ‘Exouv apeoca avaotpéPiun dpaon
e Jtnv 6pAacn aUTA TWV OVTOYWVLIOTWV Kol LE SESOUEVN TNV LEYAAUTEPN CUYYEVELO TOU OYWVLOTH UE
Tov urtodoxea tng GnRH Paciletol To TEAKO trigger He AywvLOTr OTA TIPWTOKOAAQ QVTAYWVLOTA
* To teAeutaio amoteAel pia armo ¢ LeyaAUTEPEC AAAAYEC OTNV OVATIOPOYWYLKN LATPLKN KAOwWC
Helwoe €wc kal e€adavioe To cUVOPOUO UTIEPSLEYEPONC TWV WOBNKWV



[ovadotpodlvec

human Menopausal Gonadotrophin (hMG)
highly purified hMG

highly purified urinary FSH

highly purified urinary hCG

rec-FSH

long acting rec-FSH

rec-FSH + rec-LH

rec-HCG

oUpwv

OVOLOUVOUOIOUEVEG




’ !
fovadotpodivec t;f

Generic name Brand FSH activity LH activity

name
Highly purified hMG Menopur Urine 1200/600

Meriofert Urine 75/150 1.1
Highly purified FSH Altermon Urine 75/150 Negligible
Highly purified hCG Pregnyl Urine Negligible 5000/1500
Rec FSH, Follitropin a Gonal -F Transfected CHO cells 300/900 0

Rec FSH, Follitropin b Puregon Transfected CHO cells 300/600/900 0

Rec LH Luveris Transfected CHO cells 0 75
Rec FSH + Rec LH Pergoveris  Transfected CHO cells 300/900 300/900
Corifollitropin a Elonva Transfected CHO cells 100/150 0

Rec HCG Ovitrelle Transfected CHO cells 0 250



[ovadotpodlvec

oUupwv

The use of recombinant FSH (rFSH) and human menopausal

gonadotropin (hMG) for ovarian stimulation is equally

recommended.

The use of recombinant FSH (rFSH) and purified FSH (p-FSH)

for ovarian stimulation in GnRH agonist protocol is equally

recommended.

The use of either recombinant FSH (rFSH) and highly purified
FSH (hp-FSH) for ovarian stimulation in GnRH agonist protocol
is equally recommended.

The use of highly purified FSH (hp-FSH) and human
menopausal gonadotropin (hMG) for ovarian stimulation in
GnRH agonist protocols is equally recommended.

VS

OVOLOUVOUOQOUEVEC

Strong

Strong

Strong

Conditional

D0

@e00

@e00

@00

The results from the meta-analysis suggest a slightly
higher efficacy (LBR/PR) with hMG compared to FSH in a
GnRH agonist cycles, which was not considered clinically
significant in the Cochrane review, and with no
difference in safety, the GDG concluded that hMG is
probably not superior to rFSH.

The use of rFSH is not preferable to p-FSH when
downregulation is achieved with GnRH agonists,
according to the Cochrane meta-analysis.

The use of rFSH is not preferable to hp-FSH, when
downregulation is achieved by GnRH agonists according
to the Cochrane meta-analysis and confirmed in
subsequently published studies.

In patients undergoing OS for IVF/ICSI, the use of hp-FSH
does not appear to be preferable over hMG, if
downregulation is achieved by GnRH agonists.



Ddppaka otnv wobnkikn dleyepon

ASRM PAGES

Fertility drugs and cancer:
a guideline

Practice Committee of the American Society for Reproductive Medicine

@ CrossMark

American Society for Reproductive Medicine, Birmingham, Alabama

Methodological limitations in studying the association between the use of fertility drugs and cancer include the inherent increased risk
of cancer in women who never conceive, the low incidence of most of these cancers, and that the age of diagnosis of cancer typically is
many years after fertility drug use. Based on available data, there does not appear to be a meaningful increased risk of invasive ovarian
cancer, breast cancer, or endometrial cancer following the use of fertility drugs. Several studies have shown a small increased risk of
borderline ovarian tumors; however, there is insufficient consistent evidence that a particular fertility drug increases the risk of border-
line ovarian tumors, and any absolute risk is small. Given the available literature, patients should be counseled that infertile women may
be at an increased risk of invasive ovarian, endometrial, and breast cancer; however, use of fertility drugs does not appear to increase
this risk. (Fertil Steril® 2016;106:1617-26. ©2016 by American Society for Reproductive Medicine.)

Discuss: You can discuss this article with its authors and with other ASRM members at https://www.fertstertdialog.com/users/16110-
fertility-and-sterility/posts/11596-fertility- drugs-and-cancer-a-guideline



EAeyxouevn OLEyepoN
wWoBNKWV



Controlled Ovarian Stimulation

- Tnv e€wyevn xopriynon yovadotpodpvwy

NeplAapBavet:

- Tnv kataotoAn TNG utoducLakn g Asltoupyiag

- Tnv TeEAKN wpipavon Twv wapiwv mpo g woAnyiog



H ARdn tkavou aplBpol wapiwv

H ARdn cwotou peyEbouc wapiwv

HARYN wplpwv wapiwv

Me tnv péylotn duvath acdAAeLla yLa tn yuvaoika

Tnv yovipomoinon Kat enitevén
LLOVI|POUC KUNOEWC KoL TOKETOU
€VOC UyLloUC veoyvou

Tnv dtatripnon KatePuypeEVWV
eUBpLWV yLa LEAAOVTLKH XPron



[TpOKANCELC

H extipnon kot n mpoPAedn TN woBNnKIKAG amavtnong

H e€atopikevon kot n emAoyr Tou TPWTOKOAAOU TNG SLEYEPONG LE OKOTIO TNV OUAAN
KOlL GUYXPOVLOHEVN QVATTTUEN Kol wpipovon Twv woBulakiwv

H ertthoyn tou katdAAnAou dappakou kKat 66ong

H amoduyn enumAokwy kot tou OHSS



[MpoBAedn TNC WOBNKLKNC amavtnong E;"

HAwia
* NeotepeC YUVAILKEC ival TIIOAVOTEPO VAL ATIAVTIOOUV EVTOVOTEPQ

AvTIpUAAEpLOC Opovn
* NMapayetal ano ta TPWIoyeVR woBUAAKLA KoL oL TIHEC TNG dev epdavilouv SlakUpovon eVtog Tou
KUKAOU A arto KUKAO o€ KUKAO
* Twég< Ing/mL A twv 8pmol/mL givol evOELKTIKEC LELWHEVWY ATIOOE HATWV

Antral Follicle Count
* Eival o aplBpog twv wobulakiwv petatd 8 — 10mm otnv apxni Tou KUKAoU
* Av 0 aplBuOC auTog eival pkpotepoC Twv 10 Kat otig SUo WobnKeg aBpoloTika elval EVOELKTLKOC
TITWYXNC OVTATIOKPLONG

OwotpadloAn kaw FSH

BMI
* MeyaAUtepo BMI amattel kot peyavtepn doon

lotoplkd MPoNYOUHEVWV KUKAWV



[MpoBAedn TNC WOBNKLKNC amavtnong T

For predicting high and poor response to ovarian stimulation,
use of either antral follicle count (AFC) or anti-Mdllerian
hormone (AMH) is recommended over other ovarian reserve
tests.

The clinical implications of these tests regarding change in
management with the purpose of improving efficacy and
safety have not been evaluated by the GDG.

Strong

®©000

AFCand AMH both have a high accuracy in the prediction
of an ovarian response. Basal FSH and inhibin B do have
some predictive value for ovarian response, however for
an accurate prediction very high cut-off levels need to be
used. Age also has some predictive value, however
assessment of expected ovarian response by age alone
is not sufficiently reliable. Basal oestradiol and BMI alone
are not predictors of ovarian response.
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age (years)
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La Marca, A., Grisendi, V., Giulini, S., Argento, C., Tirelli, A., Dondi, G., ... & Volpe, A. (2013). Individualization of the FSH starting dose in IVF/ICSI cycles using the antral follicle
count. Journal of ovarian research, 6(1), 1-8



Aoon yovadoTpodvwy

Aodon Evapénc

*  MetaBoA£g TG TN d6ong pmopolv va paypotornolnBouv katd tn dtdpkela tneg SLEyepong oe

OUYKEKPLUEVEC TIEPUTTWOELG

Adjustment (increase or decrease) of the gonadotrophin dose
in the mid-stimulation phase during ovarian stimulation is
probably not recommended.

A reduced gonadotrophin dose is probably not recommended
over a conventional gonadotrophin dose for predicted normal
responders.

Conditional

Conditional

@000

ee00

The current evidence does not support changing
gonadotropin dose during OS in the mid-stimulation
phase.

Although available studies suggest similar efficacy in
terms of clinical pregnancy rate between reduced-dose
and conventional dose stimulation, the lower number of
oocytes retrieved could potentially compromise
cumulative live birth rate in predicted normal
responders.




YUBatKa
PWTOKOAAQ
woBNKLKNC OLEyEPONC



LH

O gUUNVOPPUOLAKOC KUKAOC
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[MpwTtoKoANO woBNKLKNAC OLEyEPONC

middle of menses: . oocyte
trigger ;
luteal phase cycle day-1 retrieval

GnRH agonist LONG AGONIST
Gonadotrophins

Evapén aywvioti
- 2TO HECO TNG WYXPLVIKNAG PAoNG Tou tPonyoULEVOU KUKAOU
- Xe mepUTWOoEeLS aotabouc EP pmopel o mponyoupevog kKUKAOG va puBuiotel OCs

‘Evapén yovadotpodpivwv
- Meta anod eniBeBaiwon tnG KATAOTOAAC L pETpnon E2
- ZuvABwg 2" A 3" peta EP



[MpwTOKoAO woBNKLKNC OLEYEPONC

middle of
luteal phase

menses:

cycle day-1

trigger

oocyte
retrieval

Evapén aywvioti
Tnv 2" nuépa Tou KUKAOU HETA amo petpnon E2
ExpetaAAeetal To apyxko flare Tou aywvioth

‘Evapén yovadotpodpivwv

Tnv 3" nuéEpa Tou KUKAOU

GnRH agonist

Gonadotrophins

SHORT AGONIST




[MpwTOKoAO woBNKLKNC OLEYEPONC

middle of
luteal phase

menses:
cycle day-1

trigger

oocyte
retrieval

Evapén aywvioti

GnRHa

Gonadotrophins

- Tnv 2" nuépa Tou KUKAOU PETA oo petpnon E2
- ExkpetaAAevetol to apyiko flare tou aywvioti
- Awakomn petd amno 3 N 4 nuéEPEG XopRynong

‘Evapén yovadotpodpivwv
- Tnv 3" nuépa Tou KUKAOU

ULTRASHORT
AGONIST




[MpwTOKoAO woBNKLKNC OLEYEPONC

middle of
luteal phase

menses:
cycle day-1

trigger

oocyte
retrieval

‘Evapén yovadotpodpivwv
- Tnv 2" nuépa Tou KUKAoU

- Meta anod enuPeBaiwon pe pétpnon E2

Evapén avtaywviotn

Antagonist

Gonadotrophins

- Tnv 5" nuépa tng SLéyeponc (fixed protocol) n
- Otav to Kupilapxo BuAdakio ¢ptaocel peon dapetpo 14mm (flexible protocol)

ANTAGONIST




[MpwTOKoAO woBNKLKNC OLEYEPONC

middle of
luteal phase

menses:
cycle day-1

trigger

oocyte

retrieval

‘Evapén yovadotpodpivwv
CFA = Corifollitropin alfa = avacuvbuacpévo poplo pe dpaon FSH yia 7 nUEPEG
100mg av KATtw oo 36 eTwv N KAtw amno 60kg
150mg av mavw amo 36 eTwv A mavw ano 60kg
JuvexLon SLEyepong LETA Ao TG 7 NUEPEG Ue rFSH

Antagonist

rFSH

ANTAGONIST




SUYKp! .
uyKploELC t/

Agonist vs. Antagonist

To TPWTOKOAAQ LLE avVTaYWVLOTH SLapKOUV ALlyOTEPEC LEPEC, TLEPLAABAVOUV LULKPOTEPO aPLOUO
EVECEWV KoL €lval KAAUTEPO AVEKTA

Tot TPWTOKOAAQL LLE AVTAYWVLOTH OTTALTOUV LLKPOTEPN OUVOALKH d6on yovadotpodlvwy

Audotepa £XOUV CUYKPLOLLLN ATIOTEAECUATLKOTNTA WC TTPOC TLC YEVVNOELS {WVTWV VEOYVWV

To TIPWTOKOAAQL LE QVTOYWVLOTH TTAPEXOUV TN duvatotnta trigger e aywvioTti



2UYKPLOELC

Agonist vs. Antagonist

The GnRH antagonist protocol is recommended over the
GnRH agonist protocols given the comparable efficacy and

higher safety in the general IVF/ICSI population.

Strong

SDD0O

Although the first studies reported slight but consistent
lower pregnancy rates, which delayed the
implementation of the GnRH antagonist protocol,
several large meta-analyses published in the past 5-7
years support similar live birth rates.

The GnRH antagonist protocol is recommend

ed for PCOS

women, with regards to improved safety and equal efficacy.

The GnRH antagonist protocol is recommended for predicted
normal responder women, with regards to improved safety.

GnRH antagonists and GnRH agonists
recommended for predicted poor responders.

are equally

Strong

Strong

Conditional

@200

@00

@00

Evidence indicates that GnRH antagonist protocol is as
efficient as the GnRH agonist protocol, and significantly
reduces the risk of OHSS in PCOS women.

Owing to the comparable live birth rates between the
GnRH antagonist and GnRH agonist protocols and the

significant decrease in the risk of OHSS with the GnRH

In women with poor ovarian response no differences
exist in terms of safety and efficacy between the GnRH
agonist and GnRH antagonist protocol.




2UYKPLOELC 1t

Long vs. Short

If GnRH agonists are used, the long GnRH agonist protocol is Compared to other GnRH agonist protocols, the long
probably recommended over the short or ultrashort GhnRH  Conditional @®®OQO  protocol provides better efficacy and is supported by a
agonist protocol larger body of evidence.

Siristatidis 2015 compared long GnRHa protocols and short GnRHa
protocols and found no clear evidence of a difference in live birth
and ongoing pregnancy rates (low-quality evidence) but provided
moderate-quality evidence showing higher clinical pregnancy rates
in the long protocol group. Evidence was insufficient to show
whether there was a difference in birth or pregnancy outcomes
between any of the other compared protocols (low- or very low-
quality evidence).

Siristatidis, C. S., Gibreel, A., Basios, G., Maheshwari, A., & Bhattacharya, S. (2015). Gonadotrophin-releasing hormone agonist protocols for pituitary suppression in assisted
reproduction. Cochrane Database of Systematic Reviews, (11).



Mn Zupfatika
P WTOKOAAOL WOBNKLKNC
OLlEYEPONC



g
Random-start protocols 'E;
Current evidence in normal responders reported no
Random-start ovarian stimulation is probably not = difference in efficacy in terms of number of oocytes
. Conditional eO000 retrieved with non-conventional start stimulation as
recommended for the general IVF/ICSI population. compared to conventional start stimulation, however,

freeze-all oocytes or embryos is mandatory

Late luteal phase start of gonadotropins is probably not

Conditional @000
recommended for poor responders.

Oocyte competence is probably not impacted by the

Earlv luteal phase start of gonadotropins is probablv not luteal stimulation; however, freeze-all of oocytes or
Y P 8 P P Y Conditional 000 embryos is mandatory. Absence of adverse effects on
recommended for normal and poor responders. neonatal outcomes and long-term child health needs to

be evaluated on a larger scale.
Luteal phase stimulation could be used in non-transfer cycles. GPP

- Ynoxpewtka Freeze-all oocytes / embryos
- MeyaAUtepn xpAon o€ KUKAOUG KpUOOUVTHPNONG
- X€ OLOTPOYOVOEEAPTWHEVOUC OYKOUG TtpooBrikn AetpoloAng (GPP)

- To 1610 woxVeL kat yia double stimulation protocols



Random-start protocols

Late follicular phase start

- Late follicular phase is defined as after menstrual
cycle day 7 with emergence of a dominant follicle
(>13 mm) and progesterone level <2 ng/ mL

Three treatment plans:

A. Ovarian stimulation without GnRH antagonist if the
follicle cohort following the lead follicle is <12 mm
and stays <12 mm before a spontaneous LH surge.
After the LH surge, start GnRH antagonist (flexible)
to prevent premature secondary LH surge

Cakmak, H., Katz, A., Cedars, M. |, & Rosen, M. P. (2013). Effective method for emergency

fertility preservation: random-start controlled ovarian stimulation. Fertility and
sterility, 100(6), 1673-1680.

Late Follicular Phase Start

Initial GnRH antagonist e« =% O
isit trieval

. +/- Aromatase inhibitor refrieva
l Gonadotropins l

[

Withdrawal

Spontaneous hCG or

bleeding LH surge GnRH agonist
E2 P4 LH Fol
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—— = —— A
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Start of Ovulation and GnRH

ovarian start of agonist

stimulation GnRH trigger
antagonist




Random-start protocols

Late follicular phase start

B. If the follicle cohort following the lead follicle reach
12 mm before the spontaneous LH surge, initiate
pituitary suppression with GnRH antagonist and
continue until triggering final oocyte maturation with
hCG or GnRH agonist

- Cakmak, H., Katz, A., Cedars, M. |., & Rosen, M. P. (2013). Effective method for emergency

fertility preservation: random-start controlled ovarian stimulation. Fertility and
sterility, 100(6), 1673-1680.

Initial GnRH antagonist Oocyte
isit trieval
. +/- Aromatase inhibitor G
l Gonadotropins l

Withdrawal
bleeding

E2 P4
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Start of Start of GnRH
ovarian GnRH agonist
stimulation antagonist trigger



Random-start protocols f:,

Late follicular phase start

C. If the leading follicle reached 18 mm in diameter,
then induction of ovulation with hCG or GnRH agonist

Ovarian stimulation starts in 2—3 days after the hCG or
GnRH agonist trigger

- Cakmak, H., Katz, A., Cedars, M. |., & Rosen, M. P. (2013). Effective method for emergency

fertility preservation: random-start controlled ovarian stimulation. Fertility and
sterility, 100(6), 1673-1680.
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Random-start protocols f;'y

Luteal phase start

- Ovarian stimulation starts in the absence of GhnRH
antagonist

- Similarly to conventional COS, GnRH antagonist
administration initiates later in the cycle

- Cakmak, H., Katz, A., Cedars, M. |., & Rosen, M. P. (2013). Effective method for emergency

fertility preservation: random-start controlled ovarian stimulation. Fertility and
sterility, 100(6), 1673-1680.

Luteal Phase Start

Initial GnRH antagonist
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+/- Aromatase inhibitor
l Gonadotropins
Spontaneous hCG or
LH surge GnRH agonist
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Table 5 Mature oocyte rate, fertilization rate, and embryo yield

Dual Stimulation

Case MII MII Mll/total Mll/total MIVAFC MIVAFC Fert 2PN/  Fert 2PN/ D3 embryos/ D3 embryos/
retrieved retrieved oocytes cycle oocytescycle cyclel cycle2 Mllcyclel Mllcycle2 oocytes cycle 1 oocytes cycle 2
cycle 1 cycle 2 1 2

1 2 8 0.40 0.80 0.25 1 *n/a *n/a *n/a *n/a

2 15 20 0.88 0.80 1.07 1.43 *n/a *n/a *n/a *n/a

3 3 0 1.00 n/a 0.27 n/a *n/a *n/a *n/a *n/a

4 5 1 0.83 0.50 1.67 0.34 *n/a *n/a *n/a *n/a

5 8 16 042 0.70 1.14 2.29 0.63 0.75 0.26 0.39

6 8 16 0.73 0.89 0.80 1.60 0.88 0.81 0.64 0.67

7 4 2 0.50 1.00 0.50 0.25 *n/a *n/a *n/a *n/a

8 2 3 0.40 0.27 0.33 0.50 0.50 1.00 0.20 0.27

9 7 7 0.88 0.78 1.17 1.17 0.86 1.00 0.75 0.78

10 5 9 0.71 0.75 1.25 225 0.80 0.56 0.57 0.33

11 2 6 0.33 0.50 1.67 0.50 *n/a *n/a *n/a *n/a

12 0 0 n/a n/a n/a n/a *n/a *n/a *n/a *n/a

13 2 2 1.00 1.00 0.22 0.22 *n/a *n/a *n/a *n/a

14 6 9 1.00 1.00 0.75 1.13 0.83 1.00 0.67 1.00

15 1 2 1.00 0.67 0.33 0.67 1.00 1.00 1.00 0.67

n/a, not applicable

*n/a, not applicable due to egg cryopreservation cycle
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Dual Stimulation

Double stimulations during the follicular and (@) -
luteal phases of poor responders in IVF/ICSI

programmes (Shanghai protocol)

Yanping Kuang **, Qiuju Chen 2°, Qingqing Hong 2, Qifeng Lyu ®°, Ai Ai 2°,
Yonglun Fu *?, Zeev Shoham °©



Dual Stimulation F

Oocyte retrieval

Oocyte retrieval

GnRHa GnRHa
HMG 150 IU qod 0.1 mg HMG 225 IU/d 0.1 mg

Clomiphene25mg + + + + + + + + + + +

D3 D6

Letrozole 2.5 mg + + + + + + + 4+ + + + + o+

Ibuprofen 0.6 g T
MPA 10 mg



Table 2 The cycle characteristics in double stimulations in patients with poor ovarian response.

Dual Stimulation

Characteristic First oocyte retrieval (n = 38) Second oocyte retrieval (n =30) P-Value
Stimulation duration (days) 10.2+2.4 10.8 £ 3.1 NS
Human menopausal gonadotrophin dose (IU) 326.4 +248.9 1802.5 +712.7 <0.001
Number of follicles >10 mm on trigger day 1.9+£0.9 431+2.8 <0.001
Number of follicles >14 mm on trigger day 1.5+£0.6 3.5+2.0 <0.001
Number of oocytes retrieved 1.7+£1.0 3.5+3.2 0.001
Number of metaphase Il (metaphase Il) oocytes 1.4+1.0 2.7+£2.7 0.008
Number of immature oocytes 0.2+0.5 0.8+1.0 0.011
Number of fertilized oocytes 1.0+£1.0 2.1+£2.5 0.019
Number of cleaved embryos 1.0+£1.0 2.0+2.4 0.045
Number of top-quality embryos 0.7+£1.0 1.2+1.5 NS
Number of cryopreserved embryos 0.9+1.0 1.3+1.4 NS
Oocyte retrieval rate per follicle n (%) 62/78 (79.5) 105/183 (57.4) <0.001
Mature oocyte rate n (%) 53/62 (85.5) 82/105 (78.1) NS
Fertilization rate n (%) 37/53 (69.8) 62/82 (75.6) NS
Cleavage rate n (%) 37/37 (100) 59/62 (95.2) NS
Cancellation rate n (%) 20/38 (52.6) 13/30 (43.3) NS

NS, not statistically significant.



Dual Stimulation L

)

>

X

o© T

= )

- 2

nl’ =
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(0)

GnRH-antagonist GnRH-antagonist
Corifillitropin-a FSH/FSH+LH 4 days  Corifillitropin-a  FSH/FSH+LH
X ) S I ‘ X X 4 ‘
1. cycle day Oocyte retrieval Oocyte retrieval

* Ultrasound scanning.

Alsbjerg, B., Haahr, T., Elbaek, H. O., Laursen, R., Povlsen, B. B., & Humaidan, P. (2019). Dual stimulation using corifollitropin alfa in 54 Bologna criteria poor ovarian responders—a case
series. Reproductive biomedicine online, 38(5), 677-682



Dual Stimulation E;,

TABLE 2 CYCLE CHARACTERISTICS IN 54 PATIENTS UNDERGOING THE
DUOSTIM PROTOCOL

DuoStim 1(n = 54) DuoStim 2 (n = 54) P-value

Mean of total FSH/FSH + LH dose® 1679 (SD 814) 2299 (SD 1267) 0.001
Mean days of additional FSH/FSH + LH 5.8 (SD 2.3) 6.3 (SD 3.2) 0.005
Mean number of oocytes retrieved 2.4 (SD 271) 3.7 (SD 2.6) 0.002
Number of patients with no oocytes retrieved 10 6 NS
Mean number of embryos vitrified 1.5 (SD 0.9) 1.8 (SD 1.8) NS
Cancellation rate, n (%)° 33/54 (61%) 32/54 (59%) NS

Values presented as mean (+ SD), number or number (%).

NS = non-significant.

* All patients were given 150 U corifollitropin alfa.

b Cancellation rate: percentages of patients who did not have embryos for cryopreservation.

- Alsbjerg, B., Haahr, T, Elbaek, H. O., Laursen, R., Povlsen, B. B., & Humaidan, P. (2019). Dual stimulation using corifollitropin alfa in 54 Bologna criteria poor ovarian responders—a case
series. Reproductive biomedicine online, 38(5), 677-682
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How effective are the non-conventional ovarian
stimulation protocols in ART? A systematic review and
meta-analysis

Demian Glujovsky &4, Romina Pesce, Mariana Miguens, Carlos E. Sueldo, Karinna Lattes & Agustin

Ciapponi

Journal of Assisted Reproduction and Genetics 37, 2913-2928 (2020) | Cite this article




The following results come from a sensitivity analysis that included only the low/moderate
risk of bias studies. When comparing “Luteal” to “Conventional,” clinically relevant differences
in MII oocytes were ruled out in all subgroups. We found that “Luteal” probably increases the
COH length both, in the general infertile population (OR 2.00 days, 95% CI 0.81 to 3.19,
moderate-quality evidence) and in oocyte freezing cycles (MD 0.85 days, 95% CI 0.53 to 1.18,

moderate-quality evidence). When analyzing DuoStim among poor responders, we found that

it appears to generate a higher number of MII oocytes in comparison with a single

“Conventional” (MD 3.35, 95%CI 2.54—4.15, moderate-quality evidence).



Poor responders

PARAMETERS INCLUDED

¢ Advanced maternal age (> 40 years) or any other POR risk factor

¢ A previous incident of POR (cycles canceled or < 3 oocytes with a
conventional ovarian stimulation protocol)

¢ A low ovarian reserve test (AFC <5-7 follicles or AMH
<0.5-1.1 ng/ml)

Two of these three criteria are required for a POR diagnosis. In addition,
two previous episcdes of POR after maximal stimulation are sufficient
to classify a patient as POR even in the absence of the other criteria
mentioned.

POR, poor ovarian response; AFC, antral follicle count; AMH, anti-Mdllerian hormone.



Poor responders

middle of
luteal phase

menses:
cycle day-1

trigger

oocyte
retrieval

ANTAG 0,25mg

rFSH 150mg

ANTAG 0,25mg

rFSH 300-450 +/- rLH 75

FSH 150 units

ANTAG 0,25mg

MODIFIED
NATURAL CYCLE

ANTAGONIST WITH
LUTEAL SUPPRESION

MILD STIMULATION




g
Poor responders '17
Clomiphene citrate alone or in combination with In women with poor ovarian response no differences
. . . . exist in terms of safety and efficacy between CC alone,
gonadotrophins, and gonadot-ropln stimulation alone are Strong SDOO (¢ in combination with gonadotropins or gonadotropin
equally recommended for predicted poor responders. stimulation alone.

. . . . There is evidence that a higher gonadotropin dose than
It is unclear whether a higher gonadotropin dose is Conditional SOGE 5 I st i 3 higher rumber 6P socytes i ot

recommended over 150 IU for predicted poor responders. responders, and more chances of having an embryo for

transfer. However, there was no difference in live
birth/ongoing pregnancy rates. Furthermore, the sample
A gonadotropin dose higher than 300 IU is not recommended < sizes of the studies are small and therefore not sufficient
for predicted poor responders. trong ©O000 to provide evidence for dose comparisons for live birth
outcome. There is unlikely to be significant benefit with
doses > 300 IU daily.

The use of modified natural cycle IS prObably not There are no good quality, controlled studies available to
recommended over conventional ovarian stimulation for | Conditional @OOQO  support the use of Modified natural cycle or Natural
predicted poor responders. cycle IVF in poor responders.
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Comparison of pregnancy rates for
poor responders using IVF with mild
ovarian stimulation versus
conventional IVF: a guideline

Practice Committee of the American Society for Reproductive Medicine

American Society for Reproductive Medicine, Birmingham, Alabama
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Summary Statement:

In women considered to be poor responders, there is fair
evidence that clinical pregnancy rates after IVF are not
substantially different when comparing mild ovarian-
stimulation protocols using a combination of oral
agents and low-dose gonadotropins (<150 IU/d) to
conventional-gonadotropin protocols. Data about
oocyte yield are mixed. From two Level-I, good- to
high-quality (Grade A, B) and several low-quality
studies (Grade C). (Grade B).

Summary Statement:

o Inwomen considered to be poor responders, there is fair
evidence to support the recommendation that mild
ovarian stimulation is cost-effective, though live-birth
rates are extremely low in both groups. From one
Level-I, good-quality (Grade B) study. Grade B.
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human
reproduction

update

Mild versus conventional ovarian
stimulation for IVF in poor, normal
and hyper-responders: a systematic
review and meta-analysis

Adrija Kumar Datta ®'*, Abha Maheshwari ©%, Nirmal Felix',
Stuart Campbell**, and Geeta Nargund®®

'Create Fertility, Birmingham, UK *Aberdeen Fertility Centre and NHS Grampian, Aberdeen, UK St George’s University of London,
London, UK “Create Fertility, London, UK >St Georges University Hospitals NHS Trust London, London, UK



Poor responders

A MD-IVF CD-IVF Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.1.1 Low dose vs Higher dose Gonadotropin only
Kim 2009 5 45 7 45 8.7% 0.71[0.24, 2.08] S
van Tilborg 2017 41 260 37 250 46.7% 1.07 [0.71, 1.60]

Yu 2018 8 60 6 27 10.2% 0.60 [0.23, 1.56] 4’{
Subtotal (95% ClI) 365 322 65.6% 0.95 [0.66, 1.35]

Total events 54 50

Heterogeneity: Chi* = 1.46, df =2 (P = 0.48); I’ = 0%

Test for overall effect: Z=0.31 (P = 0.76)

1.1.2 CC vs High dose Gonadotropin

Ragni 2012 5 145 7 146 8.6% 0.72[0.23, 2.21] S o
Subtotal (95% Cl) 145 146 8.6%  0.72[0.23, 2.21] e
Total events D 7

Heterogeneity: Not applicable

Test for overall effect: Z = 0.57 (P = 0.57)

1.1.3 Letrozole+Low dose vs Higher dose Gonadotropin

Liu et al 2020 13 97 14 94 17.6% 0.90 [0.45, 1.81] T
Yu 2018 8 52 5 27 8.1% 0.83 [0.30, 2.29] B B
Subtotal (95% CI) 149 121 25.8%  0.88 [0.49, 1.56] 3
Total events 21 19

Heterogeneity: Chi = 0.02, df =1 (P = 0.90); 2= 0%

Test for overall effect: Z = 0.44 (P = 0.66)

Total (95% CI) 659 589 100.0% 0.91 [0.68, 1.22] L3
Total events 80 76

Heterogeneity: Chi? = 1.70, df = 5 (P = 0.89); 12 = 0% 0{005 of 3 1 1=0 20=0

Test for overall effect: Z = 0.64 (P = 0.52)
Test for subaroup differences: Chi? =0.23, df=2 (P = 0.89). P =0%

Favours CD-IVF Favours MD-IVF



Poor responders

Livebirth rates

OHSS rates

Cycle cancellation rates

Ongoing pregnancy rates

Poor responders

No difference ©@@®®E O
RR 0.91 [0.68, 1.22]
RCT=5, n= 1248

v 12 0%

v Narrow CI

v 2 large RCTs low RoB

v No RCT contradicted

x | study with unclear RoB
x Clinical heterogeneity

No difference ©OOO
RR 1.33 [Cl 0.96, 1.85]
RCT= |5, n= 3459

= I” 64%

x Wide CI

x Most RCTs with RoB

x Clinical heterogeneity
No difference @@
RR 1.02 [Cl 0.81, 1.25]
RCT= 7, n= 2006

v 17 0%

v Narrow ClI

v 3 large RCTs low RoB

v No RCT contradicted

x Clinical heterogeneity

Normal responders

No difference @O
RR 0.88 [C1 0.69, |.12]
RCT= 3, n= 573,

v 120%

v Narrow ClI

v | Clinical heterogeneity
v No RCT contradicted

x Studies with unclear RoB

1 with MD-IVF ®©®E®EO
RR 0.26 [CI 0. 14, 0.49]
RCT= 9, n= 1925

v 12 0%

v Narrow ClI

v Large effect size

x Unclear RoB

x Clinical heterogeneity

T with MD=IVF OO0
RR 2.08 [CI 1.38, 3.14]*
RCT= 12, n= 2654

x 17 48%

x Wide CI

x Small RCTs, unclear RoB
x Clinical heterogeneity
No difference @®@@®@®EO
RR 1.10 [Cl 0.88, 1.38]
RCT= 7, n= 1026

v 12 0%

v | Clinical heterogeneity
v No RCT contradicted

x Small studies with unclear RoB
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Ektiunon kat mapakoAouvBnon tne dleyeponc f7

*  Me unepnyoypadlkn ektipnon, aplBuoc kot peyeboc woBulakiwy
- Extipnon kdBe U0 NUEPEC
- H abénon npog to TEAOC TNC SLEyEPONG EMITAXVVEL

* Me ektipnon twv emutédwy E2
- 50-400pg/ml per follicle
- IZnuaoia €xeL n oUYKPLON TLUWV KoL OXL OL OTTOAUTEG TLUEC

The addition of oestradiol measurements to ultrasound

Conditional
monitoring is probably not recommended. onaitions SOO0

A poor response to ovarian stimulation alone is not a reason
to cancel a cycle.

The physician should counsel the individual poor responder
57 regarding pregnancy prospects and decide individually GPP
whether to continue this and/or further cycles.

56 Strong @000

Based on the currently published evidence, monitoring
of the stimulation phase by using serum oestradiol
measurements and ultrasound is not superior to
monitoring by ultrasound alone in terms of efficacy and
safety

For poor responders, pregnancy rates may be low but
not absent. Therefore, the GDG recommends the
physician to counsel patients individually regarding
pregnancy prospects and the decision to continue this or
further treatment.
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Final triggering 'E"y

* [ote xopnyoLue tnv HCG
- H emhoyn Tou XpOvou €ival TTOAUTIOPAYOVTLKNA
- Noa emutparnel oe meplocotepa woBUAAKLA vor avEnBouv o€ péyeboc xwplc va mapatabel umtepBoAka
0 KUKAOC
- 2TOY0C MepLooOTEPA WOOUAAKLA e pEon Stapetpo 17 — 18mm pe tkavormoLlnTikr E2
- 250ug rHCG f 10.000iu UHCG

 QoAnyia 34 — 36 wpec HETA TN XOpPAYNON

The decision on timing of triggering in relation to follicle size Later hCG administration is associated with the retrieval
is multi-factorial, taking into account the size of the growing 2‘; g‘a"tlreen‘ffg’;se dA;‘ui‘;fsr:‘e°\’A‘/::ZI‘t’;:‘f;zftfﬁi‘gl:g Z?f:z
follicle cohort, the hormonal data on the day of pursued demonstrated in a consistent (e.g. homogenous) way
trigger, duration of stimulation, patient burden, financial cpp across studies.

costs, experience of previous cycles and organizational factors

for the centre. Most often, final oocyte maturation is

triggered at sizes of several of the leading follicles between

16-22 mm.

The use of recombinant hCG and urinary hCG is equally

recommended for triggering final oocyte maturation during Strong @O  cochrane metaanalysis shows equal efficacy and safety

) . . for urinary and recombinant hCG.
ovarian stimulation protocols.









General

Freq 6.0M
Depth 6.0cm
Sector 100%
Gain 45%
FrRate Med
FPS 38Hz
Dyn 68dB
Persist 3
Map3 Chr1
S0S 1540m/s
Power 0
Mi<0.84
TIS<0.15
Clarity Med
Zoom 100%
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O euPpuoAoyoc evtormilel To wapLa KoL Ta TAELVOpEL avaAoya e TO eMimedo wpLUOTNTAC TOUC TTOU
Baoiletal mpwTtioTwe oTov aplBpd TWV HELWTLKWY SLalpECEWVY TTOU €XOUV UTIOOTEL

Ta wapla petadepovtal o€ KABavo peoa og KAAALEPYNTIKO UALKO 0Ttou duAdocovtol otoug 37 fabuolg
KeAolou pe 6% CO,

Y TLG eMUMAOKEG TNG woAnyiag mepltAapBavovtadt:
o Htpwon ayysiwv
o H awuoppayia
o OLAolpweELg
o Ol enutAokEC amod tnv avalocOnoia
o Hovotpodn wobrkng (cuvRBwc ateAnc)

Ytov 6o xpovo Aapfavetal kot deiypa oméppatog amnod tov culuyo
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[ovipomoinon

Day 1: >tadlo twv duo nmpomupnRvwv

Artotelel SlayvwoTikd onueio yovipomnoinong



[ovipomoinon

Day 3: >1dd1o Twv 8 KUTTApWV Day 4: Mopiblo




[ovipomoinon

Day 5: BAaotokuotn
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[1POEUPUTEUTIKOC YEVETIKOC EAEYXOC E;"

2e EuPBpua 3" nuEpag:

* Bloyia evog i 6Uo BAaotouepldiwy

*  YYnAO MocooTto HWOAIKLOUWY

* Melwpéva moocootd AOyo
TPOUHOTIONOU TOoU eUPplou

2e BAAOTOKVUOTEC 51¢ nuEpaG:

* AQPn kuttdpwv amno tn tpodoBAdotn

* [epLoooTEPO UALKO

* KoaAutepa anoteAéopata SLoyVWOTLKA

* Auvatotnta katduénc tou epfpuou
HEXPL TNV OAOKANPWON TOU EAEYYXOU




PGS / PGT-A

- fovéag pe
XPWHOCWULOLKN
Statapaxn
(LooluylopEEVEG
UETOBEDELC)

- Zeuyapla
TIPOXWPNUEVNCS NALKLAC

- Zeuyapla pe
TLOAAQTTAEC aTtOPBOAEG

- Zeuyapla pe
TLOAAQTTAEG QTTOTUXIEG
eudUuTELONG

[1POEUPUTEUTIKOC YEVETIKOC EAEYXOC

PGS
(Preimplantation
Genetic Screening)
screens embryos to
ensure 23 pairs of

chromosomes (22
autosomes and the
sex chromosomes X

and Y) are present

and there is no
aneuploidy,

PGD
(Preimplantation
Genetic Diagnosis)
diagnoses embryos
for known genetic
disorders that both
the patient and
partner are carriers
of including: Sickle
cell, Cystic Fibrosis,

SMA], Tay Sachs,Fragile
X, etc.

PGS
PGD

PGD

Ta cuxvotepa
aval{ntoupeva
voonuata eivat:

- KUOTLKN (vwon

- B-6aAacoatpia

- SpemavokuTTapLKN
avolLpia

- LULKnR duotpodia
- fragile X

oAAQ Kot yovidla rou
npodlabEtouv o€ vOoO
oTo HéAAoV Omw¢: BRCA
1 kat 2, Huntigtons’ kai
OLKOYEVNC
adevwpatwdng
noAurtodiaon evtépou






EpBpuopetadopa é;

* Yo unepnxoypadikn
napakoAovBnon

* Ooo 1o duvatov Lo ypriyopa
KOl QTP OLU LOLTLKAL

e JT0 Avw TpLTNUoOpLo (Lbavika
€val EKOTOO0TO Ao Tov
nuopéva)

e Apeon Kwvntomoinon Kot
aroduyn HOvo BapLag
OWHOATIKAG Aoknong ya duo
NUEPES




O aplOuog epuPpuwv nou petadépetal kabopiletal ano tnv eAANVIKA vopoBeoia

Y& yuvaikeg €wg 35 etwv petadépovtal Ewg SUo EuPpua

2TnV mepLttwon mou ta EPBpua eival PAACTOKUOTEG Kal KA TTOLOTNTOC TOTE LOLWG OTLC Yuvaikes nALkiag €éwg 35 etwv
ouoTnvetal N petadopd evog epppuou

Ye yuvaikeg 35 €wc 40 etwv petadépovtoal dSUo EuPBpua TIc TPWTEC SU0 POPEG Kal Ao Tpia KAOE eMOpEVN

Avw twv 40 eTwv pmopouv va petadepbouv tpia EuBpua

Ye nepinmtwon dwpedc waplwv 0 HEYLOTOC apLlOUOG TTou petadEpetal eival SUo avetaptnTou nALKLOC Kal TtpooTtabeLwv






MopdyeTal apyLKA oo To KOKKLwON KUTTOPO TOU wXPOoU cwaTiou

Ta entineda tng avéavouv mpoodeutika dBavovtag ta 25 ng/ml mepimouv 7-8 nUEPEC PeTA TNV woBuAakLoppnéia
‘ExeL TOLKIAEC BLOAOYLKEC SPACELG, LLE KUPLOTEPN TNV TIPOETOLMACLO TOU eviountpilou yla va urtodexBet to EpBpuo

Edv enéABeL eykupooUvn, TO WXPO CWHATLO ouveXLleL TN Asttoupyio Tou yla 6-8 eBdopddec, urmootnPL{OUEVO OO TNV
EKKPLON XOPLAKNG YOVadOTPOTIiVNG ATtO TNV CUYKUTLOTPOGOBAACTN

Metd tic 8 — 9 eBSOUASEC, TNV OPUOVLKA UTIOOTHPLEN TNE KUNOEWS avOAAUBAVEL O TTAOKOUVTOLG

Kat adol povo Eva wypo apkel yia tig uoloAoyikEG KUROELG, otnv umtofonBoupevn He MOAAATIAQ WXPA
ylati urtadpxet tpoBAnua???
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Yriootnpen wxpLwikne ¢paonc t"y

Ocewpicg diIaTapayxnc TNS WXPIVIKNG paoncg oc KUKAoug uriofondoupevng

To ouvexéc down regulation tou afova, 16iwc og KUKAOUC TTov £XeL tponynOel xopAynon aywviotr, cUpPAAEL oTN
KaBuotepnUEVn urtodpuolakr) avakapuyn

H avamntuén noAAamAwv woBuAakiwv per se umopei adpeoa r} EPUecA va emnpealel tn SLAPKELA TNC WYXPLVIKAS dAonC

H avappodnon moAAwv KOKKLWOWV KUTTAPWV KATd T dtdpkela tng woAnylag pumopet va Helwoel Ewe e€aleiPel Tnv
KUpPLOL TINYN TTOPOY WY G TIPOYECTEPOVNCE OTTO TO WXPO CWHATLO

Ta oAU uPnAd enineda oteEPOELSWV MOV OXETI{OVTOL LE TOV HEYAAO OPLOUO WXPWV CWHATIWV KATA T SLAPKELA TNG

MPWLKNG WXPLWIKAG pAon¢ propouv Apeca va avaoteilouvv tTnv napaywyn LH péow tng apvntiking avatpododotnong
Tou afova

MNopd tnv TaxLTepn avakapyn tov agova (evtog 24 wpwv) o€ KUKAOUC LE QVTOYWVLOTH LOXUEL akpLlBwC To 6lo dpavouevo



Yrootnpén wxpLIKNS daonc
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e WCG Froem trigger
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Days relative to ococyte retrieval

Figure 2
Summary of hCG and progesterone levels from the time of hCG trigger until carly

pregnancy during ART. After hCG trigger (day -2), hCG levels rapidly rise to around 200
1U/L at the time of cocyte retrieval (day 0) and are then cleared by around day S after
retrieval (Beckers «r »/, 2003). Progesterone levels follow more slowly, as granulosa cells
become luteinized, and peak around day 5 after retrieval and rapidly drop there after
(Beckers et al., 2000). This creates several days during which endogenous progesterone
levels lack hCG stimulation and require supplementation to remain over the threshold of 80—
100 nmol/L. to maintain pregnancy (Andersen and Andersen, 2014).



Yrootnpén wxpLIKNS daonc

050g xopfiynong
KoAmika o€ yéAn ) palako dwokio  (first uterine effect —
gmtuyxavel vpnAotepa enineda oto evéounTpLo)
Evéopuuika (omdvia KAVEL AoNTITO ATIOOTHUATO)

ATtO TOU OTOHOTOC (first pass effect — o €vtovec
TIOPEVEPYELEG AAAA KAAUTEPN CUUHOPPWOLUOTNTA)

‘Evap&n xopnynong
H mpwiun évapén oxetiletal pe PtwyxoTEPA AMOTEAECHOTA

24 wpeg HE 48 WPECG HETA TNV WwoAnYia

Table 1. Pharmaceutical form and routes of administration of
progesterone available for clinical use

Route of
administration

Formulation

Recommended
regimens

Oral

Intramuscular

Vaginal

Subcutaneous

Micronized progesterone
capsules 100-200 mg

Natural progesterone in oil
ampoules of 100 mg

Micronized progesterone
cps 100-200 mg vaginal
tablets 100 mg

Single use, disposable, vaginal
applicator containing 90 mg of
bioadhesive progesterone gel

Vaginal ring releasing
progesterone (11 mg/day)

Water-soluble progesterone-
hydroxypropyl-B-cyclodextrin
complex ampoules of 25 mg

200-600 mg/day
(no longer
used)

25-100 mg/day

600-800 mg/day

90 mg once or
twice a day

Not yet available

for clinical use
25 mg/day
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Entimtwon

To oUvdpopo uTtepdLEyeponc woBnkwv ival pia cofapn
Kol SUVNTIKA arteltAnTikn yia tn {wn €MUTAOKN TNG
woBnkKLkN¢S dLEyepong

* 'Hrmec popdecg tou cuvdpopou gudavitovral oto 30 — 33%
TwV KUKAWV urtoBonBoupevng

Metplac Baputntag OHSS adopd to 3 — 5% TwV KUKAWV
* JYoBapo OHSS spdavitetol o mocooto 0.1 —0.2%

e AkpLBNC entimtwon touv cuvdpouou eival SUCKOAO va
katoypadet

Practice Committee of the American Society for Reproductive Medicine. (2016). Prevention and
treatment of moderate and severe ovarian hyperstimulation syndrome: a guideline. Fertility and

sterility, 106(7), 1634-1647.
Guerra, R. G, De La Fuente Bitaine, L., & Azqueta, N. R. (2017). Bilateral Pleu-ral Effusion as

Unique Manifestation of Atypical Ovarian Hyperstimulation Syn-drome. J Reprod Med Gynecol
Obstet, 2(004).



[MaBoduolooyla E:f
* AvaotoAn tou apvntikou feedback peow tn¢ xopnynong ey o
yovadoTpormvwyv developed and sustained
v
Administration of hCG
* JUVEXLON TNC OVATITUENC KAl TNG wXPLVOTIOlNoNG LEYAAOU v
apLeHOl’J woBuAakiwv Massive luteinization
v
verproduction of VEG
*  Epdavitetol avénuevn €kkplon mpo-pAsypovwdwy (IL-1B, IL-6, ° ci -

IL-8, TNFa) Kot ayyeLoKIVNTIKWY KUTTOPOKLVWV
Dysfunction of blood vessels

~
*  VEGF: heparin-binding protein nou 5pa aneu@siog ota A iyl
KUTTapa touv evéoOnAiov kot mpoayel tnv dtadopomnoinon Ko i

TNV MTOAAQTTAQLCLOLO O TOUG il

ascites hydrothorax

v

Impaired organ function

Al-Shawaf, T., Zosmer, A., Hussain, S., Tozer, A., Panay, N., Wilson, C., ... & Grudzinskas, J. G. (2001). Prevention of severe ovarian hyperstimulation syndrome in IVF with
or without ICSI and embryo transfer: a modifiedcoasting'strategy based on ultrasound for identification of high-risk patients. Human Reproduction, 16(1), 24-30.



[MaBoduolooyla ¥

e Auavel Tn SLATEPATOTNTA TWV AYYELWV KAl EUVOEL TN pLeTadopd LypwV TTAOUCLWY CE TIPWTELVEC
TPOC TOV TPLTO XWPOo

* H ouykévtpwon 6& tou VEGF eival Betikd oxetll{Opevn OXL LOVO UE TNV eRdAvIon AN KoL PE TN
Baputnta Tou cuvdpouoU

* [latnv epdavion touv ocuvdpopou dev apkouv oL UPNAEC TineEC VEGF aAld amatteital kat avénon
TOU OYKOU TwV woBnKwv

*  MeAETEC O€ £YKUEC HETA o dwped wapiwv epdavitlouv uPpnAeg Tipeg VEGF aAAa oxL OHSS, av
Kol oTtavia €xeL teplypadet OHSS o€ AUTOUATEC KUNOELG

- Pau, E., Alonso-Muriel, I., Gémez, R., Novella, E., Ruiz, A., Garcia-Velasco, J. A, ... & Pellicer, A. (2006). Plasma levels of soluble vascular endothelial growth factor
receptor-1 may determine the onset of early and late ovarian hyperstimulation syndrome. Human Reproduction, 21(6), 1453-1460

- Alvarez, C., Marti-Bonmati, L., Novella-Maestre, E., Sanz, R., Gémez, R., Fernandez-Sanchez, M., ... & Pellicer, A. (2008). Dopamine agonist cabergoline reduces
hemoconcentration and ascites in hyperstimulated women undergoing assisted reproduction. Obstetrical & Gynecological Survey, 63(1), 28-29.



[MaBoduolooyla

O poAoc¢ tn¢ avénoncg tn¢ evdéokolAlakn¢ mieong oto OHSS

H epdavion aokntikol vuypou odnyet og dtataon tng KotAiag, dAyoc Kol
aUENUEVN eVOOKOLALOKN TTLEDON

Auénon tng mieonc avw twv 12mmHg apyilel va emnpealet tn vedpikn,
TNV AVOTTVEVOTLKN KoL TN Kapdlakn Asttoupyia

Capillary Leakage
“Third Spacing”

Bapu OHSS cuvobeletal cuvnOwWC Pe OTABEPEC TILECELG AVW TWV
20mmHg

Eudavion oAyoupliac kat Stakomn tng dAeBLKAC emavadopac e - Hypovolemia
ouvod0 NMATLKO, VEDPLKO Kol OTIAQXVLKO oldnpa l 1 \

Mou PE TN ogLpad Toug euBUVOoVTOL yLa TOV TIAPAAUTLKO ELAED, TOUG

' ' ’ ' Ascites Decreased Organ  Hemoconcentration
EHETOUQ Kot Tn 5laTapaVl~1€Vn n“aTlKn BLOXW HELa Hydrothorax Perfusion Hypercoagulability
Ooo entteivovtal ol NAEKTPOAUTLKEC SLatapaxeC AOyw ATWAELOC KOl 1 1 1
vEDPLKNG avemapkeLag epdaviletal to eykedpaAlko oldnua, ot Compartment Liver/Renal Thromboembolic

Syndrome Impairment Events

SLaTapaXEC TNG ouveldnong Ko oL ETAPOALKEC SLaTOPAXEC
- Chen, C.D., Wu, M. Y, Chao, K. H., Lien, Y. R., Chen, S. U., & Yang, Y. S. (2011). Update on management of ovarian hyperstimulation syndrome. Taiwanese Journal
of Obstetrics and Gynecology, 50(1), 2-10.



[MaBoduolooyla E:f

OHSS kau SpouBwoeig

* H alpoouumukvwon Kat N otaon tng KukAodopiog o€ cuvOUACUO HE TG avénmeveg TIpEC hCG R E2
NPoSLABETOUV O€ pio UTLEPTINKTLKI) KATAOTAON

* To 80% twv meputtwoewv BpopPwonc emtoupPaivel oto pAeBLko diktuo

 Ta kupLotepa onpeia OpopBwonc pe dBivovoa celpad eival:
- néow Kol €€w odayitda PAERa
- n umokAeiblog
- 10 PAePLKO HLKTUO TOU KATW AKPOU
- 10 PAePLKO SikTUO TOU AVW AKPOU
- 10 PAePKo SikTUO TOU EYyKEPAAOU
- oLvedplkeC PAEREC
- Kol N Kevtplki dAEPa tou apdLBAnotposldoug

e AptnpLakad Epola mapatnpouvtal cuvnBECTEPA OTNV TIVEULOVLKI] KOl TO apTnpLoko SLKTUO Tou
geykedpaou

- Mor, Y. S., & Schenker, J. G. (2014). Ovarian hyperstimulation syndrome and thrombotic events. American journal of reproductive immunology, 72(6), 541-548.



[MaBoduolooyla ¥

Zrntaviec MNepmTtwoeis

Mmnopel va epdaviotel OHSS eni amovoiag e€wyevoug xopriynong yovadotpormivwy

* TETOLEC TIEPLITTWOELC UTOPEL va odpeilovTal:
- Auénpuévn evboyevn napaywyn yovadotporivwy (hCG)
- Auénpévn mapaywyn TSH
- MetaAAdelc touv utodoxea tng FSH mou odnyouv og avénpevn amavinon otnv evOoyevwg
napayopevn FSH

Vasseur, C., Rodien, P., Beau, |., Desroches, A., Gérard, C., de Poncheuville, L., ... & Misrahi, M. (2003). A chorionic gonadotropin—sensitive mutation in the follicle-
stimulating hormone receptor as a cause of familial gestational spontaneous ovarian hyperstimulation syndrome. New England Journal of Medicine, 349(8), 753-759.
Topdagi Yilmaz, E. P, Yapca, O. E., Topdagi, Y. E., Kaya Topdagi, S., & Kumtepe, Y. (2018). Spontaneous ovarian Hyperstimulation syndrome with FSH receptor
gene mutation: two rare case reports. Case reports in obstetrics and gynecology, 2018.



MNapayovteg Kivduvou F’;

Risk factors present at baseline: Before gonadotropin
administration

Previous OHSS
PCOS

Potential markers:

= Basal serum anti-maullerian hormone >3.3 ng/mL

= Antral follicle count >8

Single nucleotide polymorphisms (SNPs) in genes involved in
follicular growth (BMP15)

Risk factors associated with the development of ovarian hyperstimulation
syndrome (OHSS)

Risk factors related to ovarian response
Multiple follicles >20 follicles larger than 10 mm

High or rapidly rising serum estradiol concentration (>3500 pg/mL
[12,850 pmol/L] in COH)

High number of occytes retrieved

hCG given for luteal phase supplementaticn

Elevated serum/follicular fluid VEGF levels

Pregnancy (increase in endogencus hCG)
OHSS: ovarian hyperstimulation syndrome; PCOS: polycystic ovary
syndrome; BMP: bone morphogenetic protein; COH: controlled

ovarian hyperstimulation; hCG: human chorionic gonadotropin; VEGF:
vascular endothelial growth factor.

Young age (<35 years)

Low body mass index - asthenic habitus

Polycystic ovarian syndrome

History of atopy or allergies

Previous episode of OHSS

Pregnancy

Higher or repeated doses of exogenous human chorionic gonadotropin
Gonadotropin-releasing hormone - agonist protocol
Use of Clomiphene citrate

Increased number of developing follicles (>35)

> 14 oocytes retrieved

Elevated serum estradiol (>2500 pg/mL)

Timmons, D., Montrief, T., Koyfman, A., & Long, B. (2019). Ovarian hyperstimulation syndrome: a review for emergency clinicians. The American journal of

emergency medicine, 37(8), 1577-1584.

Fiedler, K., & Ezcurra, D. (2012). Predicting and preventing ovarian hyperstimulation syndrome (OHSS): the need for individualized not standardized

treatment. Reproductive Biology and Endocrinology, 10(1), 1-10.



Q¢ tpog Tov Xpovo
eudaviong Twv
CUUTTTWUATWYV OE:

* Early onset

- 4 pe 7 nUEPEC
HeTa Tnv hCG

* Late onset
- 9 NUEpPEC pETA TO
trigger

Taéwounon

Classification of OHSS symptoms.
OHSS stage
Mild

Moderate

Severe

Critical

Clinical feature

Abdominal distension/discomfort
Mild nausea/vomiting

Mild dyspnea

Diarrhea

Enlarged ovaries

Mild features

Ultrasonographic evidence of ascites

Mild and moderate features
Clinical evidence of ascites
Hydrothorax

Severe dyspnea
Oliguria/anuria

Intractable nausea/vomiting

Low blood/central venous pressure
Pleural effusion

Rapid weight gain (>1 kg in 24 h)
Syncope

Severe abdominal pain

Venous thrombosis

Anuria/acute renal failure
Arrhythmia

Thromboembolism

Pericardial effusion

Massive hydrothorax

Arterial thrombosis

Adult respiratory distress syndrome
Sepsis

Laboratory feature

No important alterations

Hemoconcentration (Hct >41%)
Elevated WBC (>15,000 mL)

Severe hemoconcentration (Hct >55%)
WBC >25,000 mL

CrCl <50 mL/min

Cr >1.6 mg/dL

Na+ <135 mEaqg/L

K+ >5 mEg/L

Elevated liver enzymes

Worsening of findings

Note: Hct = hematocrit; WBC = white blood cell; CrCl = creatinine clearance; Cr = creatinine; Na+ = sodium; K+ = potassium.

Adapted from Navot D, Bergh PA, Laufer N (Ovarian hyperstimulation syndrome in novel reproductive technologies: prevention and treatment. Fertil Steril 1992;58:249-61). Terms of use: Fiedler K,
Ezcurra D (Predicting and preventing ovarian hyperstimulation syndrome (OHSS): the need for individualized not standardized treatment. Reprod Biol Endocrinol 2012;10:32. © 2012 Fiedler and
Ezcurra; licensee BioMed Central Ltd. This work is licensed under a Creative Commons Attribution 2.0 Generic License: http:/creativecommons.org/licenses/by/2.0. It is attributed to Klaus Fiedler
and Diego Ezcurra, and the original version can be found at http:/rbej.biomedcentral.com/articles/10.1186/1477-7827-10-32#CR9).

Practice Committee of the American Society for Reproductive Medicine. Prevention and treatment of moderate and severe OHSS. Fertil Steril 2016.

- Practice Committee of the American Society for Reproductive Medicine. (2016). Prevention and treatment of moderate and severe ovarian hyperstimulation syndrome: a guideline.
Fertility and sterility, 106(7), 1634-1647.



Apykn oltepevvnon

Examination

General: assess for dehydration, oedema (pedal, vulval and sacral); record heart rate, respiratory rate, blood pressure, body weight
Abdominal: assess for ascites, palpable mass, peritonism; measure girth
Respiratory: assess for pleural effusion, pneumonia, pulmonary oedema

Investigations

Full blood count

Haematocrit (haemoconcentration)

C-reactive protein (severity)

Urea and electrolytes (hyponatraemia and hyperkalaemia)

Serum osmolality (hypo-osmolality)

Liver function tests (elevated enzymes and reduced albumin)

Coagulation profile (elevated fibrinogen and reduced antithrombin)

hCG (to determine outcome of treatment cycle) if appropriate

Ultrasound scan: ovarian size, pelvic and abdominal free fluid. Consider ovarian Doppler if torsion suspected

Other tests that may be indicated

Arterial blood gases

D-dimers

Electrocardiogram (ECG)/echocardiogram

Chest X-ray

Computerised tomography pulmonary angiogram (CTPA) or ventilation/perfusion (V/Q) scan
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Hro n uétpio OHSS

o KAWLKN €€€TOON — KALVIKOEPYAOTNPLAKOC EAEYXOG: Aldyvwon Kol cwotn taélvopnon tne Baputntog
e [leploTaTika e NTILO 1) LETPLO OHSS pmopolv val aVTILETWTILOTOUV O€ €EWTEPLKN BAon

* KaAn evudadtwon kal tripnon tooluyiou nmpocAoppfovopevwy — aroBarlopEVwY

METpnon cwHaTKoL Bapoug

*  JUMMTWHMOTIKA OVILUETWTILON EUETWV LE AVTILEUETLKA

*  JUMMTWHMOTIKA QVTLULETWTILON AAYOUC LE TIAPAKETOMOAN 1) TIAPAKETAUOAN + KWOEIVN

e KAWLKN eKTipnon KABes V0 e TPELC NUEPEC

e Emiembeivwong Twv cupmtwpatwy R aduvapiog mapakoAovOnong os eEwtepikn Baon TOTe eLcaywyn
KOLL OVTLUETWTILON

Anoduyn xoprnynonc MZAQ® yuati emdewvwvouv tnv vedpLkn Aettoupyia



AVTIUETWTLON

2o0Bapo OHSS
¢ JUMTTWUOTIKA oywyn

e Juvnbwc xpnlouv voonAeiog

* [uvaikec pe ocofapo OHSS pmopel va
avénoouv to Bapocg touc kata 15 pe 20kg
neoa o€ 10 NUEPEC

* Xopnyynon LMWH

e There is fair evidence to recommend paracenteses or culdo-
centeses for the management of OHSS in an outpatient
setting. (Grade B)

e There is insufficient evidence to support the use of volume
expanders alone in treatment of OHSS. (Grade C)

Practice Committee of the American Society for Reproductive Medicine. (2016). Prevention

and treatment of moderate and severe ovarian hyperstimulation syndrome: a guideline.
Fertility and sterility, 106(7), 1634-1647.

Hospitalization:
= Transfer to center with OHSS experience
= Inpatient management for severe OHSS
= Intensive care unit for critical OHSS

Evaluation and monitoring:
= Daily weights and abdominal circumference measurements

= Laboratory testing: CBC, electrolytes, BUN, creatinine, liver enzymes,
serum hCG (to determine if patient has conceived)

= TVUS as needed to monitor ovarian size and ascites

= Chest radiograph and echocardiogram if pleural and/or pericardial
effusion suspected

= Invasive monitoring central venous pressure

Management:

= Supportive care

= IV hydration

= Culdocentesis for removal of tense ascites causing significant pain or
respiratory compromise

= Prophylactic anticoagulation in ALL patients with OHSS requiring
hospitalization

= Thoracentesis for symptomatic pleural effusions: no data

= Pain management: acetaminophen, oral or parenteral opiates if needed;
no NSAIDs or antiplatelet drugs

= Antiemetics if needed
= Management of other complications: multidisciplinary team
(internal medicine, admitting OB-GYN, including subspecialists,

critical care if needed)

If not pregnant, resolution over 10 to 14 days
If pregnant, delayed resolution

v

Discharge when stable and monitor as outpatient




AVTIUETWTLON

OEPATEUTIKEC QLYWYEC TTOU apopoUV TNV mpoAnyYn supavionc OHSS

Figure 2. Extent of effect of interventions on OHSS rate and live birth rate (when reported) or clinical pregnancy: OR
and 95% CI.
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Pretreatment adjuvant therapy

+ Metformin treatment before and during IVF or ICSI in women
with PCOS: No conclusive evidence suggests that metformin
treatment before or during ART cycles improved live birth rates
(low-quality evidence). However, use of this insulin-sensitising
agent increased clinical pregnancy rates and decreased the
risk of OHSS (moderate-quality evidence) (Tso 2014). Evidence
showed a beneficial effect of the intervention on OHSS rates.

« Volume expanders for prevention of OHSS: The volume
expanders hydroxyethyl starch and mannitol decreased the
incidence of moderate or severe OHSS without affecting
pregnancy rates (very low-quality evidence) (Youssef 2016b).
Evidence showed a beneficial effect of the intervention on
moderate or severe OHSS rates.

« Coasting (withholding gonadotrophins) for preventing OHSS:
Evidence was insufficient to show benefit derived from coasting
done to prevent OHSS compared with no coasting or other
interventions (very low-quality evidence) (D'Angelo 2011).
Evidence showed a beneficial effect of the intervention on OHSS
rates, but this was reported only in a single abstract on an RCT
that provided insufficient methodological details.

Mourad, S., Brown, J., & Farquhar, C. (2017). Interventions for the prevention
of OHSS in ART cycles: an overview of Cochrane reviews. Cochrane Database of
Systematic Reviews, (1).
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OEPATEUTIKEC QLYWYEC TTOU apopoUV TNV mpoAnyYn supavionc OHSS

Outcomes Anticipated absolute effects* (95% Cl) Relative effect No of partici- Quality of the evi- Comments
(95% ClI) pants dence
Risk with place- Risk with dopamine agonist (studies) (GRADE)
bo/no interven-
tion
Incidence of moder- 268 per 1000 105 per 1000 ORO0.32 1202 OBDO
ate or severe OHSS (78 to 139) (0.23t0 0.44) (10 RCTs) Moderate @
Live birth rate 324 per 1000 315 per 1000 OR0.96 362 [TICIo)
(223 to 426) (0.60 to 1.55) (3RCTs) Lowa.b
Clinical pregnancy 307 per 1000 289 per 1000 OR0.92 530 B0
rate (218 to 377) (0.63t01.37) (5RCTs) Low @b
Multiple pregnancy 50 per 1000 17 per 1000 OR0.32 40 lelele)
rate (LRCT) Very low @ ,bc
(1to 303) (0.01to 8.26)
Miscarriage rate 72 per 1000 49 per 1000 OR0.66 168 P00 Tang, H., Mourad, S.
Low d.b M., Wang, A., Zhai, S.
(15 to 151) (0.19t0 2.28) (2 RCTs) D., & Hart, R. J.
(2021). Dopamine
Any other adverse 43 per 1000 168 per 1000 OR4.54 264 OO agonists for
events (2 RCTs) Very low @ ,b,d 8 ] )
(62 to 381) (1.49 to 13.84) preventing ovarian

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).

ART: assisted reproductive technology; Cl: confidence interval; OHSS: ovarian hyperstimulation syndrome; OR: odds ratio; RCT: randomised controlled trial.

hyperstimulation
syndrome. Cochrane
Database of
Systematic Reviews,

(4).
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[MpoBAen tTnC woBNKLKNC amavtnong '17
o Antral Follicle Count icting hi ian stimulati
For predl.ctlng hlgh and pc.’or Fesponsé to cvarian SFlmelatlfm' AFCand AMH both have a high accuracy in the prediction
use of either antral follicle count (AFC) or anti-Millerian of an ovarian response. Basal FSH and inibin B do have
o HAwia hormone (AMH) is recommended over other ovarian reserve some predictive value for ovarian response, however for
an accurate prediction very high cut-off levels need to be
. tests. o . ' Strong ®000 used. Age also has some predictive value, however
o Baseline FSH The clinical implications of these tests regarding change in assessment of expected ovarian response by age alone
management Wl'th the purpose of l'mprow'ng eﬁ‘;cacy and is nOtSUfflClent|yr9||ab|e Basal oestradiol and BMI alone
_ are not predictors of ovarian response.
o Inhibin-f safety have not been evaluated by the GDG.
o BMI

o lotoplkd mponyoUUEVWY KUKAWV

o lotopikd OHSS

o PCOS
O |0'TOle() atoniaq Kol aA}\EleK(bV - ESHRE Guideline Group on Ovarian Stimulation, Bosch, E., Broer, S., Griesinger, G.,
avu&pdcswv Grynberg, M., Humaidan, P,, ... & Broekmans, F. (2020). ESHRE guideline: ovarian

stimulation for IVF/ICSI. Human reproduction open, 2020(2), hoaa009.



Emtithoyn acBevwy

PARAMETERS INCLUDED

¢ Advanced maternal age (> 40 years) or any other POR risk factor

* A previous incident of POR (cycles canceled or < 3 oocytes with a
conventional ovarian stimulation protocol)

¢ Alow ovarian reserve test (AFC <5-7 follicles or AMH
<0.5-1.1ng/ml)

Two of these three criteria are required for a POR diagnosis. In addition,
two previous episodes of POR after maximal stimulation are sufficient
to classify a patient as POR even in the absence of the other criteria
mentioned.

POR, poor ovarian response; AFC, antral follicle count; AMH, anti-Mdllerian hormone.

POSEIDON GROUP 1
Young patients <35 years with adequate
ovarian reserve parameters (AFC25; AMH21.2
ng/ml) and with an unexpected poor or
suboptimal ovarian response.

Subgroup 1a: <4 oocytes*
Subgroup 1b: 4-9 oocytes retrieved*
*after standard ovarian stimulation

POSEIDON GROUP 3

Young patients (<35 years) with poor ovarian
reserve pre-stimulation parameters (AFC<S5;
AMH<1.2 ng/ml)

POSEIDON GROUP 2
Older patients 235 years with adequate
ovarian reserve parameters (AFC25; AMH21.2
ng/ml) and with an unexpected poor or
suboptimal ovarian response.

Subgroup 2a: <4 oocytes*
Subgroup 2b: 4-9 oocytes retrieved*

*after standard ovarian stimulation

POSEIDON GROUP 4

Older patients (235 years) with poor ovarian
reserve pre-stimulation parameters (AFC<5;
AMH<1.2 ng/ml)

Ferraretti, A., La Marca, A., Fauser, B. C. J. M, Tarlatzis, B., Nargund, G., Gianaroli, L., & ESHRE working group on Poor Ovarian Response Definition. (2011). ESHRE consensus on the
definition of ‘poor response'to ovarian stimulation for in vitro fertilization: the Bologna criteria. Human reproduction, 26(7), 1616-1624.
Humaidan, P., Alviggi, C., Fischer, R., & Esteves, S. C. (2016). The novel POSEIDON stratification of ‘Low prognosis patients in Assisted Reproductive Technology’and its proposed

marker of successful outcome. F1000Research, 5.
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Ertthoyn mpwtokoAhou COS

The GnRH antagonist protocol is recommended for PCOS
women, with regards to improved safety and equal efficacy.

The GnRH antagonist protocol is recommended for predicted
high responders, with regards to improved safety and equal
efficacy.

Strong

GPP

The GnRH antagonist protocol is recommended over the
GnRH agonist protocols given the comparable efficacy and
higher safety in the general IVF/ICSI population.

Strong

In GnRH agonist cycles with an ovarian response of 218
follicles, there is an increased risk of OHSS and preventative
measures are recommended, which could include cycle
cancellation.

Strong

@00

DO

Evidence indicates that GnRH antagonist protocol is as
efficient as the GnRH agonist protocol, and significantly
reduces the risk of OHSS in PCOS women.

Even though there is no specific evidence on expected
non-PCOS high responders or PCOM patients, consensus
of the guideline group is that GnRH antagonist protocol
should be recommended in this patient group.

Although the first studies reported slight but consistent
delayed the
implementation of the GnRH antagonist protocol,
several large meta-analyses published in the past 5-7

lower pregnancy rates, which

years support similar live birth rates.

Regarding a high response there are also no solid criteria

@000

to cancel a cycle. A high response identifies women most
at risk for OHSS. Therefore, preventive measures are

recommended which could include cycle cancellation.

- ESHRE Guideline Group on Ovarian Stimulation, Bosch, E., Broer, S., Griesinger, G., Grynberg, M., Humaidan, P,, ... & Broekmans, F. (2020). ESHRE guideline: ovarian stimulation for

IVF/ICSI. Human reproduction open, 2020(2), hoaa009.
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Reducing the risk of ovarian hyperstimulation
syndrome in IVF

A huge analysis of 171 studies and almost 37,000 subjects finds safety benefit in short
stimulation regimens

In women with high or normal response to COS, the use of short GnRH antagonist protocols resulted in
comparable live birth rates after one stimulation cycle compared with the use of long GnRH agonist protocols
(risk ratio [RR], 0.98, 95 percent confidence interval [CI], 0.85-1.13). [ESHRE 2022, abstract O-009]

However, the rate of OHSS after one stimulation cycle appeared to be lower following short GhnRH antagonist vs
long GnRH agonist protocols in women with normal response to COS (RR, 0.88, 95 percent CI, 0.78-0.99), with a

marked reduction among women with high response rates (RR, 0.61, 95 percent CI, 0.48-0.78).

Melo et al. Cochrane avapovn énupoocieuong
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Quotkoi KUKAOL Kol TPOTTOTTIOLNUEVOL (PUOLKOIL KUKAOL

e Aev umapyouv dedopéva ou va
urtootnpll{ouv tnv edpappoyr Toug There is no evidence to justify the use of natural

16lwce uTto To Mplopa NS TPOANYNC cycle or modified natural cycle for OS in
TOU 0UVOPOpOU UTEPSLEYEPTNG predicted high responders.

*  MeydAo TooooToO aKUPWONC

ESHRE Guideline Group on Ovarian Stimulation, Bosch, E., Broer, S., Griesinger, G., Grynberg, M., Humaidan, P,, ... & Broekmans, F. (2020). ESHRE guideline: ovarian stimulation for
IVF/ICSI. Human reproduction open, 2020(2), hoaa009.
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Kitpikn kAoutpaivn kat AstpoloAn

The addition of Clomiphene Citrate to gonadotropins in Clomilphene citrater; in adsition hto gonadotropin

. . . . stimulation in OS has not been shown to improve

Stlml.1|at|0n' protocols is probably not recommended for  Conditional @000  _ icomes in terms of efficacy and safety in cohort

predicted high responders. studies

Current evidence indicates no benefit in terms of efficacy

There is insufficient evidence to recommend the addition of and safety Of'etFOch'le addit:onto 8?f“f<l°tlr°fpin5f°r 0s.

. . . . . Moreover, use of letrozole is off-label for ovarian

Ietro.zole tg gonadotropins in stimulation protocols for  Conditional @000  iuation and safety concerns have been raised

predlcted hlgh responders. regarding possible teratogenicity associated with
letrozole.

. . . The evidence was from studies performed in patients
There is no evidence to support the recommendation for the without predicted poor response. Thus, the included

use of Clomiphene Citrate in stimulation protocols for / / study population could include both normal and high

. responder patients, therefore, the conclusions from
predlCted normal responders' these studies could not be extrapolated.

. . . . . Addition of letrozole to FSH in an GnRH antagonist
The addition of letrozole to gonadotropins in stimulation orotocol does not improve efficacy of 0S. The use of

protocols is probably not recommended for predicted normal  Conditional @OOQO letrozole may reduce the risk of OHSS, however this was
responders only shown in one small RCT. Moreover, use of letrozole
P ’ is off-label for ovarian stimulation.

- ESHRE Guideline Group on Ovarian Stimulation, Bosch, E., Broer, S., Griesinger, G., Grynberg, M., Humaidan, P,, ... & Broekmans, F. (2020). ESHRE guideline: ovarian stimulation for
IVF/ICSI. Human reproduction open, 2020(2), hoaa009.
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ORIGINAL ARTICLE Reproductive endocrinology
reproduction

Individualized versus standard FSH

Hrwag Stéyeponc dosing in women starting IVF/ICSI:
an RCT. Part 2: The predicted hyper
responder

SUMMARY ANSWER: Although in women with a predicted hyper response (AFC > |5) undergoing IVF/ICSI a reduced FSH dose
(100 IU per day) results in similar cumulative live birth rates and a lower occurrence of any grade of ovarian hyperstimulation syndrome
(OHSS) as compared to a standard dose (150 IU/day), a higher first cycle cancellation rate and similar severe OHSS rate were observed.

MAIN RESULTS AND THE ROLE OF CHANCE: We randomized 255 women to a daily FSH dose of 100 U and 266 women to a daily
FSH dose of 150 IU. The cumulative live birth rate was 66.3% (169/255) in the reduced versus 69.5% (185/266) in the standard group (rela-
tive risk (RR) 0.95 [95%ClI, 0.85—1.07], P = 0.423). The occurrence of any grade of OHSS was lower after a lower FSH dose (5.2% versus
1 1.8%, RR 0.44 [95%Cl, 0.28-0.71], P = 0.001), but the occurrence of severe OHSS did not differ (1.3% versus |.1%, RR 1.25 [95%Cl,
0.38—4.07], P = 0.728). As dose reduction was not less expensive (€4.622 versus €4.714, delta costs/woman €92 [95%Cl, —479-325]),
there was no dominant strategy in the economic analysis.

Oudshoorn, S. C., Van Tilborg, T. C., Eijkemans, M. J., Oosterhuis, G. J. E., Friederich, J., Van Hooff, M. H., ... & Torrance, H. L. (2017). Individualized versus standard FSH dosing in
women starting IVF/ICSI: an RCT. Part 2: The predicted hyper responder. Human Reproduction, 32(12), 2506-2514.
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The GnRH antagonist protocol is recommended for predicted
high responders. However, if GnRH agonist protocols are
used, a reduced gonadotropin dose is probably recommended
to decrease the risk of OHSS.

A reduced gonadotrophin dose is probably not recommended
over a conventional gonadotrophin dose for predicted normal
responders.

Conditional

Conditional

@000

@00

The recommendation is extrapolated from a stratified
group analysis of the RCT in which majority of the
patients were treated with the long GnRH agonist
protocol. Current evidence shows that lowering
gonadotropin dosage may increase safety in GnRH
agonist protocol. The guideline group would like to
emphasize that clinicians are advised to use the GnRH
antagonist protocol in expected high responders.

Although available studies suggest similar efficacy in
terms of clinical pregnancy rate between reduced-dose
and conventional dose stimulation, the lower number of
oocytes retrieved could potentially compromise
cumulative live birth rate in predicted normal
responders.

ESHRE Guideline Group on Ovarian Stimulation, Bosch, E., Broer, S., Griesinger, G., Grynberg, M., Humaidan, P,, ... & Broekmans, F. (2020). ESHRE guideline: ovarian stimulation for

IVF/ICSI. Human reproduction open, 2020(2), hoaa009.
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hCG vs. GnRH agonist

6 — 7 popéc peyaAutepn Blodoyikn dpaon tng hCG armo
tnVv evboyevn LH

MeyaAutepog xpovog npiostog {wng

Moadlkr) wyxpLlvormoinon A GnRH agonist trigger is recommended for final Strong
oocyte maturation in women at risk of OHSS OO0

O aywvLoTNG EXEL LEYOAUTEPN CUYYEVELD YLaL TOV (Babayof et al., 2006; Engmann et al., 2008;

urtodoxeg TG GNRH arno tov avtaywvioty Humaidan et al., 2013; Youssef et al., 2014)

Tov avtikaBlotd kal tpokaAel atyun tng LH
H awun autn eival Bpaxvtepn

BpaxUtepn SLEyepon TWV WXPLVOTIOLNUEVWVY KOKKLOS WV
KOl KUTTAPWV TNE BAKNG

ESHRE Guideline Group on Ovarian Stimulation, Bosch, E., Broer, S., Griesinger, G., Grynberg, M., Humaidan, P,, ... & Broekmans, F. (2020). ESHRE guideline: ovarian stimulation for
IVF/ICSI. Human reproduction open, 2020(2), hoaa009.



Trigger

GnRH agonist

GnRH agonistgroup  HCG group 0dds Ratio 0dds Ratio Outcomes Illustrative comparative risks* (95% Cl) I;eslzl‘\:lle effect Nun::erof partici Qu;hty of the Comt
Studyor Subgroup ___ Events __Total Events Total Weight M.H,Fixed, 95% CI M-H, Fixed, 95% CI (95% CI) L) L —
1.3.1 Fresh autologous cycles Assumed risk Corresponding risk (studies) (GRADE)
Bahayof 2006 0 15 413 224%  0.07(0.00,1.41) —_—
Engrnann 2008 (1) 0 34 10 32 514% 003[0.00,056 ——@——— .
Hurnaidan 2010 0 152 3150 16.9%  0.14[0.01,2.70] —_— HCG for ?ocyt? GnRH agonist
Humaidan 2008 0 00 18 Not estimable mENFation Mg
Hurnaidan 2013 2 185 7199 92%  1.08[0.15,7.77) e gering
Kolibianakis 2005 0 52 0 54 Not estimable
oo 2010 X oo e Live birth 313 per 1000 176 per 1000 OR04T7 532 0060
Subtotal (95% C1) 503 486 100.0%  0.15[0.05,0.47] - (124t0242) (0.31t00.70) (5 studies) Moderatead
Total events 2 19
?:;?;E?ES::Q’” g;g; 2313 g;g EP;U?J’:DB)) ezt OHSS (mild, moderate orse- 5 per 1000 1 per 1000 OR0.15 989 0060
TeeE T vere): overall risk (0t02) (0.05t00.47) (8 studies) Moderateb
1.3.2 Donor cycles: mild, moderate or severe OHSS
S
’é°9|}’9:°22000095 g 132 13 132 iggi ggi {ggg 10;;} OHSS (moderate or severe): 5 per 1000 1per1000 0R0.21 989 0660 Low
allndo . . AILININ —— . .

Melo 2000 0 50 8 50 347% 005000, 08 s overall risk (0t03) (0.07t00.66) (8 studies) Moderatec event
Subtotal (95% CI) 186 186 100.0%  0.05[0.01,0.28] e rate: 4 of
Total events 0 23 9RCTs
Heterogeneity: Chi*=0.08, df=2 (P = 0.96), F=0% report-
Testfor overall effect: Z= 3.46 (P = 0.0005) edno

b : : { events

0.001 0.1 10 1000 in ei

) ) Favours GnRH agonist group Favours HCG ineither
Testfor subgroup differences: Chi*=1.09, df=1 (P = 0.30), F= 8.6% arm
Footnotes
1) A sensitivity analysis without 2 i ber of events) results in pooled OR (35% CI) 0.28 [0.08, 1.02 )
(1) A sensitivity analysis without Engman 2008 (as has high number of events) results in pooled OR (95% CI) 0.28 [0.08, 1.02] OHSS (mlld, moderateorse- 308 per1000 % per 1000 O0R0.06 212 women 680
vere) in women at high risk (0.01t00.34) Moderateb
of OHSS (4t0131) (3 studies)

Youssef, M. A., Van der Veen, F., Al-Inany, H. G., Griesinger, G., Mochtar, M. H., Aboulfoutouh, I., ... & van Wely, M. (2011). Gonadotropin-releasing hormone agonist versus HCG for
oocyte triggering in antagonist assisted reproductive technology cycles. Cochrane Database of Systematic Reviews, (1).



Trigger

hCG Trigger

A reduced-dose of 5000 IU urinary hCG for final oocyte
maturation is probably recommended over a 10.000 IU dose
in GnRH agonist protocols, as it may improve safety.

In GnRH agonist cycles with an ovarian response of >18
follicles, there is an increased risk of OHSS and preventative
measures are recommended, which could include cycle
cancellation.

Conditional

Strong

*  Mewpeéveg dooelc hCG odnyoulv og pewwpeva enimeda VEGF

@000

@000

A reduced-dose of urinary hCG (5000IU) does not appear
to affect the probability of pregnancy compared to
conventional dose (10.0001U).

Regarding a high response there are also no solid criteria
to cancel a cycle. A high response identifies women most
at risk for OHSS. Therefore, preventive measures are
recommended which could include cycle cancellation.

o XapnAgcg 6ooelc (2.500 — 3.3001U) dpaivetal va €xouv CUYKPLOLUA OITOTEAECHATO WC TTPOC TNV WPLHOVON TWV

waplwv

e Aev elval EekdBapo av OvTwe petwvetal o Kivouvog epdaviong OHSS (oAU Alyeg kot XotnANC oloTNToG LEAETEC)

Kolibianakis, E. M., Papanikolaou, E. G., Tournaye, H., Camus, M., Van Steirteghem, A. C., & Devroey, P. (2007). Triggering final oocyte maturation using different
doses of human chorionic gonadotropin: a randomized pilot study in patients with polycystic ovary syndrome treated with gonadotropin-releasing hormone
antagonists and recombinant follicle-stimulating hormone. Fertility and Sterility, 88(5), 1382-1388.

outcomes of in vitro fertilization. Fertility and Sterility, 82(4), 841-846.

biomedicine online, 19(1), 52-58.

Schmidt, D. W., Maier, D. B., Nulsen, J. C., & Benadiva, C. A. (2004). Reducing the dose of human chorionic gonadotropin in high responders does not affect the

Tsoumpou, I., Muglu, J., Gelbaya, T. A., & Nardo, L. G. (2009). Optimal dose of HCG for final oocyte maturation in IVF cycles: absence of evidence?. Reproductive
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LEGENDA:

Ermtihoyn mpwtokoAAou COS

LOW
RESPONDER

GnRH antagonist
protocol protocol

o &

150-300 U
gonadotropins

- Low
RESPONDER

10.000 IU hCG Cycle
or 250 pg rhCG Cancellation

o

Natural
progesterone
(im, sc, vaginal)
Dydrogesterone
(oral)

1= choice treatment

GnRH agonist

2™ choice treatment

NORMAL
RESPONDER

GnRH antagonist GnRH agonist
protocol protocol

o
150-225 U

gonadotropins

HIGH

RESPONDER

GnRH antagonist

o

150 U 100-125 U
gonadotropins

gonadotropins

Ultrasound monitoring
Follicle size and number

Endometrial thickness
Oestradiol level

NORMAL
RESPONDER

10.000 |U hCG or
250 pg rhCG

o

Natural progesterone
(im, sc, vaginal)
Dydrogesterone (oral)

} Case-to-case decision

HIGH
RESPONDER

IF GnRH IF GnRH
antagonist agonist

O 9

200 pg GnRH

. 5.000 IU hCG
agonist

Fresh ET +

pekzesa adjusted LPS

GnRH agonist
protocol protocol

Cycle

Cancellation

ESHRE Guideline Group on
Ovarian Stimulation, Bosch, E.,
Broer, S., Griesinger, G., Grynberg,
M., Humaidan, P, ... &
Broekmans, F. (2020). ESHRE
guideline: ovarian stimulation for
IVF/ICSI. Human reproduction
open, 2020(2), hoaa009.
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A freeze-all strategy is recommended to fully Strong
eliminate the risk of late-onset OHSS o)
(Wong et al., 2017)

A freeze-all strategy is recommended to eliminate the risk of
late-onset OHSS and is applicable in both GnRH agonist and GPP
GnRH antagonist protocols.

ESHRE Guideline Group on Ovarian Stimulation, Bosch, E., Broer, S., Griesinger, G., Grynberg, M., Humaidan, P,, ... & Broekmans, F. (2020). ESHRE guideline: ovarian stimulation for
IVF/ICSI. Human reproduction open, 2020(2), hoaa009.



human
reproduction
update

Freeze all

Fresh versus elective frozen embryo
transfer in IVF/ICSI cycles: a
systematic review and meta-analysis
of reproductive outcomes

moderate/severe OHSS

C
( ) Frozen ET Fresh ET Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI  Year M-H, Random, 95% CI
Ferraretti 1999 0 58 4 67 62% 0.13[0.01, 2.33) 1999 ¢
Shapiro 2011b 0 60 0 62 Not estimable 2011
Shapiro 2011a 1 70 1 67 67% 0.96 [0.06, 14.99) 2011
Chen 2016 10 746 S4 762 23.8% 0.19(0.10, 0.37) 2016 — o
Aflatoonian 2018 43 140 S1 140 27.0% 084061, 117) 2018 —--
Yuong 2018 3 391 4 391 146% 0.75[0.17, 3.33) 2018 .
Shi 2018 7 1077 22 1080 21.7% 0.32[0.14, 0.74) 2018 —_—
Total (95% ChH 2542 2569 100.0% 0.42 [0.19, 0.96) e
Total events 64 136
2 2 2 b 4 + 4
Heterogenelty Tau® = 062, Chi* » 2101, df = S (P = 0.0008), I = 76X 501 o1 l % 100

Test for overall effect. 2 « 2.06 (P « 0.04)

Favours frozen ET Favours fresh ET

- Roque, M., Haahr, T., Geber, S., Esteves, S. C., & Humaidan, P. (2019). Fresh versus elective frozen embryo transfer in IVF/ICSI cycles: a systematic review and
meta-analysis of reproductive outcomes. Human reproduction update, 25(1), 2-14.
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Higher probability of live-birth in high,
but not normal, responders after first
frozen-embryo transfer in a freeze-only
cycle strategy compared to fresh-
embryo transfer: a meta-analysis

MAIN RESULTS AND THE ROLE OF CHANCE: Eligible RCTs were published between 2011 and 2018. Four RCTs (n = 3255
patients) compared the first frozen ET (in a freeze-only cycle strategy) to a fresh ET in normal responders and four RCTs (n = 2010 patients)
did the comparison in high responders. In high responders, a significantly higher probability of live birth was observed in the frozen ET group
when compared with the fresh ET group (RR: 1.18, 95% Cl: 1.06—1.31; fixed effects model; heterogeneity: I* = 0%; three studies; n = 3398
patients). However the probability of live birth was not significantly different between the frozen ET group and the fresh ET group in normal
responders (RR: 1.13, 95% Cl: 0.90—1 .41; random effects model; heterogeneity: 1> = 77%; three studies; n = 1608 patients). The risk of mod-
erate/severe OHSS was significantly lower in the frozen ET group when compared with the fresh ET group both in high (RR: 0.19, 95% CI:

0.10-0.37; fixed effects model; heterogeneity: not applicable; a single study; n = 1508 patients) and normal responders (RR: 0.39, 95% ClI:
0.19-0.80; fixed effects model; heterogeneity: I* = 0%; two studies; n = 2939 patients).

- Bosdou, J. K., Venetis, C. A, Tarlatzis, B. C., Grimbizis, G. F., & Kolibianakis, E. M. (2019). Higher probability of live-birth in high, but not normal, responders after
first frozen-embryo transfer in a freeze-only cycle strategy compared to fresh-embryo transfer: a meta-analysis. Human Reproduction, 34(3), 491-505.
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@™ ® Frozen versus fresh single blastocyst transfer in ovulatory

CrossMark

women: a multicentre, randomised controlled trial

Daimin Wei*, Jia-Yin Liu*, Yun Sun*, Yuhua Shi*, Bo Zhang*, Jian-Qiao Liu, Jichun Tan, Xiaoyan Liang, Yunxia Cao, Ze Wang, Yingying Qin,
Han Zhao, Yi Zhou, Haigin Ren, Guimin Hao, Xiufeng Ling, Junzhao Zhao, Yunshan Zhang, Xiujuan Qi, Lin Zhang, Xiaohui Deng, Xiaoli Chen,
Yimin Zhu, Xiaohong Wang, Li-Feng Tian, Qun Lv, Xiang Ma, Heping Zhang, Richard S Legro, Zi-Jiang Chen

Frozen embryo Fresh embryo Relative risk in p value
transfer group transfergroup  frozen embryo
Frozen embryo Fresh embryo Relativeriskin  pvalue group (95% Cl)
transfer group transfer group frozen embryo Maternal complications
=82 =82 % Cl
(o2825) (na%25) o) Moderate or severe OHSS* 4/825 (0-5%) 9/825 (1-1%) 0-44 (0-14-1-44) 016
Livebiith Ectopic pregnancyt 6/583 (1-0%) 12/481 (2-5%) 0-41(0-16-1.09) 0-065
Singleton livebirth perwoman 416 (50-4%) 329 (39:9%) 126 (114-1-41)  <0-0001 Gestational diabetest 52/512 (10-2%) 32/401 (8:0%) 127 (0-84-1.94) 026
Twin livebirth per woman 23 (2:8%) Loy 192 (0-96-3-83) 0-0602 Gestational hypertensiont 13/512 (2-5%) 8/401 (2:0%) 1.27 (0-53-3-04) 0-59
Total livebirth per woman 439 (53-2%) 341 (41-3%) 129(116-143)  <0:0001 Pre-eclampsiat 16/512 (31%) 4/401(10%)  313(1:06-930)  0.029
Birthweight* Placenta previat 8/512 (1-6%) 5/401(12%)  125(041-3-80)  0.69
Singleton (g) 3407:9 (476t 32931(5135) % 00018 Preterm rupture of membranet  49/512 (9-6%) 44/401(110%) 087 (0-59-128)  0-49
Awirii(g) 25448 (468.9) 25238 (4727) s 0-86 Preterm deliveryt 32/512 (6-3%) 26/401(6:5%)  0-96 (0-58-159)  0-89
Post-partum haemorrhage§ 8/441 (1-8%) 1/342 (0-3%) 620 (0-78-49-37)  0-09

Wei, D, Liu, J. Y., Sun, Y., Shi, Y., Zhang, B., Liu, J. Q., ... & Chen, Z. J. (2019). Frozen versus fresh single blastocyst transfer in ovulatory women: a multicentre,
randomised controlled trial. The lancet, 393(10178), 1310-1318.
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The NEW ENGLAND JOURNAL of MEDICINE

Multicenter RCT

‘ ORIGINAL ARTICLE ‘

Fresh versus Frozen Embryos for Infertility n = 1508 yuvaikeg
in the Polycystic Ovary Syndrome

Frozen-embryo transfer resulted in a higher frequency of live birth after the first
transfer than did fresh-embryo transfer (49.3% vs. 42.0%), for a rate ratio of 1.17
(95% confidence interval [CI], 1.05 to 1.31; P=0.004). Women who underwent
frozen-embryo transfer also had a lower frequency of pregnancy loss (22.0% vs.
32.7%), for a rate ratio of 0.67 (95% CI, 0.54 to 0.83; P<0.001), and of the ovarian
hyperstimulation syndrome (1.3% vs. 7.1%), for a rate ratio of 0.19 (95% CI, 0.10
to 0.37; P<0.001), but a higher frequency of preeclampsia (4.4% vs. 1.4%), for a rate
ratio of 3.12 (95% CI, 1.26 to 7.73; P=0.009). There were no significant between-
group differences in rates of other pregnancy and neonatal complications. There
were five neonatal deaths in the frozen-embryo group and none in the fresh-
embryo group (P=0.006).

Chen, Z. J., Shi, Y., Sun, Y., Zhang, B., Liang, X., Cao, Y., ... & Legro, R. S. (2016). Fresh versus frozen embryos for infertility in the polycystic ovary syndrome. N
engl j med, 375, 523-533.
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Freezing of all embryos in in vitro
fertilization is beneficial in high
responders, but not intermediate and
low responders: an analysis of
82,935 cycles from the Society for
Assisted Reproductive

Technology registry

Results: Of the 82,935 cycles analyzed, 69,102 patients had their first fresh transfer, and 13,833 had a first FET. High responders were
found to have a higher CPR and LBR in the FET cycles compared with the fresh ET cycles (61.5 vs. 57.4%; 52.0 vs. 48.9%). In intermediate
responders, both CPR and LBR were higher after fresh ET compared with FET (49.6% vs. 44.2%; 41.2 vs. 35.3%). Similarly, in low re-
sponders, CPR and LBR were higher after fresh compared with FET (33.2% vs. 15.9%); 25.9% vs. 11.5%).

Conclusion(s): A freeze-all strategy is beneficial in high responders but not in intermediate or low responders, thus refuting the idea
that freeze-all cycles are preferable for all patients. (Fertil Steril® 2018;110:880-7. ©2018 by American Society for Reproductive

Medicine.)

Acharya, K. S., Acharya, C. R., Bishop, K., Harris, B., Raburn, D., & Muasher, S. J. (2018). Freezing of all embryos in in vitro fertilization is beneficial in high
responders, but not intermediate and low responders: an analysis of 82,935 cycles from the Society for Assisted Reproductive Technology registry. Fertility and

Sterility, 110(5), 880-887.
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Original Research

In Vitro Fertilization and Early Pregnancy
Outcomes After Coronavirus Disease 2019
(COVID-19) Vaccination

Devora Aharon, Mp, Matthew Lederman, mMp, Atoosa Ghofranian, mp, Carlos Hernandez-Nieto, MD,
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- AvodpopLKn HeAETN
- mRNA gppoAlacpocg
- @eBpoudploc £wc ZenmteuBproc 2021

- lcahn School of Medicine at Mount Sinai, New York



COVID-19 vaccination

Table 1. Baseline Demographics, Cycle Characteristics, and Cycle Outcomes Among Vaccinated and

Unvaccinated Patients Undergoing Controlled Ovarian Hyperstimulation

Variable Vaccinated (n=222) Unvaccinated (n=983) P
Age (y) 36.7+4.4 37.1%4.5 19
BMI (kg/m?) 24.3*4.6 24.9%5.0 .30
AMH (ng/mL) 2.9+2.9 2.7%2.6 .38
AFC 14.9+x10.1 13.9%8.5 .33
Gravidity 0.0 (0.0-7.0) 0.0 (0.0-8.0) .30
Parity 0.0 (0.0-3.0) 0.0 (0.0-4.0) .01
Stimulation protocol .02

Antagonist 923 86.2 .01

Flare 6.3 12.8 .005

Down-regulation 1.4 1.0 71
Cumulative gonadotropin dosage (international units) 3,954.0*+1,392.5 3,927.3+=1,317.9 .78
Estradiol at trigger (pg/mL) 2,559.4*+1,371.2 2,513.7+1,256:1 91
Embryo biopsy for PGT-A 79.7 78.6 T2
Average biopsy day* 28

5 59.9 54.2

6 36.7 40.1

7 3.4 57
Fertilization rate (%) 80.7 [78.4-83.0] 78.7 [77.5-80.0] 339
No. of eggs retrieved 15.9 [14.4-17.5] 15.0 [14.4-15.6] .64
No. of mature oocytes retrieved 12.2 [11.0-13.3] 11.2 [10.7-11.7] 20
Mature oocytes ratio (%) 77.2 [75.0-79.3] 74.7 [73.5-75.8] .18
Blastulation rate (%) 62.9 [59.4-66.4] 60.0 [58.2-61.7] .30
Euploid rate (%)* 48.8 [44.1-53.6] 42.5 [40.2-44.9] .02

BMI, body mass index; AMH, anti-mullerian hormone; AFC, antral tollicle count; PGI-A, preimplantation genetic testing tor aneuploidy.
Data are mean*SD, median (range), %, or mean [95% confidence limit] unless otherwise specified.

* Among cycles with embryo biopsy for PGT-A.



COVID-19 vaccination

Table 2. Baseline Demographics, Cycle Characteristics, and Pregnancy Outcomes Among Vaccinated and
Unvaccinated Patients Undergoing Single Euploid Frozen Embryo Transfer

Variable Vaccinated (n=214) Unvaccinated (n=733) P
Age (y) 36.5+3.7 36.5*+4.1 .99
Oocyte age (y) 35.7*x3.6 35.5*+4.1 .54
BMI (kg/m?) 24.0*=4.3 24.9%=5.0 .06
AMH (ng/mL) 3.3*+2.9 3.3+3.0 .83
AFC 14.4+9.4 13.9+9.7 .54
Gravidity 1.0 (0.0-7.0) 1.0 (0.0-9.0) .07
Parity 0.0 (0.0-3.0) 0.0 (0.04.0) .01
Endometrial thickness (mm) 9.6*+2.2 10.0*=2.4 .02
Embryo biopsy day .64

5 55.1 52.0

6 40.2 42.1

7 4.7 5.9
Expansion .93

4 46.7 45.3

5 25.7 26.5

6 27.6 28.2
ICM grade .84

A 75.8 76.4

B 19.4 18.1

C 4.8 5.5
TE grade .90

A 41.0 42.7

B 39.5 38.2

C 19.5 19.1
Clinical pregnancy rate (%) 59.5 [52.7-66.3] 63.7 [60.2—67.3] 27
Pregnancy rate (%) 73.8 [67.9-79.8] 74.9 [71.8-78.0] .75
Ongoing pregnancy rate (%) 47.5 [40.4-54.5] 53.6 [49.7-57.4] .13
Biochemical loss rate (%) 17.1 [11.2-23.0] 13.8 [10.9-16.7] .30
Clinical loss rate (%) 18.0 [11.1-24.9] 12.0 [9.0-15.0] .08

BMI, body mass index; AMH, anti-millerian hormone; AFC, antral follicle count; ICM, inner cell mass; TE, trophectoderm.

Data are mean=*=SD, median (range), %, or mean [95% confidence limit] unless otherwise specified.



* “the more (oocytes) the better”
* “less (mild stimulation) is more (quality)”
the end . ..

* “normal (8-17 oocytes) is the best”

* “we need eggs, not ALL the eggs”



