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IntroductionIntroduction

•• WhatWhat cancan we we freezefreeze??

•• HowHow do we do we freezefreeze??

•• WhyWhy do we do we freezefreeze??

•• Is Is itit safe?safe?

•• WhatWhat is the state of is the state of affairsaffairs in the in the NetherlandsNetherlands/AMC?/AMC?

•• HowHow does society does society reactreact??

•• OocyteOocyte freezingfreezing: : QuoQuo vadisvadis??



WhatWhat cancan we we freezefreeze?  ?  

•• SemenSemen

•• EmbryosEmbryos

•• OocytesOocytes

•• TesticularTesticular tissue (tissue (adultadult, spermatozoa), spermatozoa)

•• OvarianOvarian cortexcortex

•• TesticularTesticular tissue (tissue (prepubertalprepubertal, , spermatogonialspermatogonial stem stem cellscells))



WhatWhat cancan we we freezefreeze?  ?  

•• SemenSemen

–– First First humanhuman pregnancypregnancy 19531953

•• EmbryosEmbryos

–– First First humanhuman pregnancypregnancy 19831983

•• OocytesOocytes

–– First First humanhuman pregnancypregnancy 19861986

•• TesticularTesticular tissue (tissue (adultadult, spermatozoa), spermatozoa)

–– First First humanhuman pregnancypregnancy 19931993

•• OvarianOvarian cortexcortex

–– First First humanhuman pregnancypregnancy 20042004

•• TesticularTesticular tissue (tissue (prepubertalprepubertal, , spermatogonialspermatogonial stem stem cellscells))

–– No No pregnanciespregnancies yetyet

••



How do we freeze?How do we freeze?

•• TwoTwo methodsmethods

–– Slow Slow coolingcooling

–– VitrificationVitrification

•• VitrificationVitrification

–– To To makemake intointo a a glassyglassy substancesubstance without without structurestructure byby loweringlowering

the the temperaturetemperature

–– HowHow??

•• High High concentrationsconcentrations cryoprotectantscryoprotectants

•• High speed of High speed of coolingcooling ((ultraultra--fastfast freezingfreezing, >20.000 , >20.000 ˚̊C/min)C/min)

–– SmallSmall volumesvolumes

–– Direct contact Direct contact withwith liquidliquid nitrogennitrogen ((--196 196 ˚̊C)C)



How do we freeze?How do we freeze?

•• Results for slow freezing of Results for slow freezing of oocytesoocytes disappointingdisappointing

•• Why?Why?

–– Cell sizeCell size

–– Cell numberCell number



How do we freeze?How do we freeze?



WhyWhy do we do we freezefreeze??

•• EmergencyEmergency situationsituation in IVF/ICSIin IVF/ICSI

–– No No semensemen, , nono spermatozoa, spermatozoa, bacterialbacterial infectioninfection of of semensemen

•• ReligousReligous beliefbelief

•• Imminent Imminent ovarianovarian failurefailure

–– GonadotoxicGonadotoxic treatmenttreatment

•• ChemotherapyChemotherapy, , radiotherapyradiotherapy, MTX / , MTX / bonebone marrowmarrow transplanttransplant

–– Time / Time / ageage

•• Premature (POF, Turner Premature (POF, Turner syndromesyndrome))

•• ““NormalNormal””

–– Average Average maternalmaternal ageage in NL in NL 29.4 29.4 yearsyears

–– Average Average ageage IVF IVF patientspatients AMC AMC 35.7 35.7 yearsyears

20% >40 20% >40 yearsyears



GonadotoxicGonadotoxic treatmenttreatment

Lintsen, et al., Hum.Rep. (2008)



Time / ageTime / age



Time / ageTime / age



•• First mouse birth 1977First mouse birth 1977

•• Also there low success ratesAlso there low success rates

–– Slow coolingSlow cooling

–– Species differencesSpecies differences

•• Effects of freezingEffects of freezing

–– ZonaZona hardeninghardening

•• Overcome by ICSIOvercome by ICSI

–– Damage to spindle apparatusDamage to spindle apparatus

•• Restored 2Restored 2--3 hrs after thawing3 hrs after thawing

–– Altered Altered transcriptometranscriptome and proteomeand proteome

–– All cell manipulation affects thisAll cell manipulation affects this

–– VitrifcationVitrifcation has less effect than slow freezinghas less effect than slow freezing

Safety: preclinicalSafety: preclinical

Whittingham (1977), Chen (2003), Koutlaki (2006), Gook & Edgar (2007), 
Ko (2008), Varghese (2009)



•• Health of offspringHealth of offspring

–– Chromosomally normalChromosomally normal

–– No reported health effectsNo reported health effects

–– Not rigorously studied Not rigorously studied 

•• Once it is done in humansOnce it is done in humans

–– Too lateToo late

–– Of less significanceOf less significance

»» Humans are better model systems for humans than Humans are better model systems for humans than 

mice aremice are

•• Also not for IVF, ICSI, etc.Also not for IVF, ICSI, etc.

Safety: preclinicalSafety: preclinical

Vajta (2006)



Safety: clinicalSafety: clinical

•• ASRM SART 2008ASRM SART 2008

–– 9350 9350 vitrifiedvitrified oocytesoocytes

•• 88% 88% survivedsurvived

•• 81,4% 81,4% fertilisedfertilised

•• 619 619 pregnanciespregnancies out of 1589 out of 1589 ETsETs (39%)(39%)

•• 360 live 360 live birthsbirths (23%)(23%)

•• ComparisonComparison freshfresh / / frozenfrozen

–– Donor Donor oocytesoocytes ((freshfresh versus 1 versus 1 hrhr vitrificationvitrification))

•• No No differencedifference in in fertilisationfertilisation

•• No No differencedifference in embryo in embryo developmentdevelopment



Safety: clinicalSafety: clinical

•• 924 924 babiesbabies bornborn afterafter oocyteoocyte freezingfreezing

–– 392 392 afterafter vitrificationvitrification

–– 12 12 congentialcongential anomaliesanomalies (1.5%)(1.5%)

•• 4 minor4 minor

•• 8 major 8 major 

–– equal to population riskequal to population risk

NoyesNoyes, et al. RBMO (2009), et al. RBMO (2009)



State of affairs in NLState of affairs in NL

•• StandpuntStandpunt NVOG / KLEM (2008)NVOG / KLEM (2008)

–– De commissie adviseert dan ook om De commissie adviseert dan ook om vitrificatievitrificatie van eicellen en van eicellen en 

embryoembryo’’s in Nederland toe te staan. Hierbij dient een gedegen s in Nederland toe te staan. Hierbij dient een gedegen 

followfollow up van kinderen die geboren worden na up van kinderen die geboren worden na vitrificatievitrificatie plaats plaats 

te vinden.te vinden.

•• ControlledControlled clinicalclinical introductionintroduction



How does society react?How does society react?



HowHow does society does society reactreact??

NRC

NOS/NOVA

‘Kamer botst over invriezen eicellen’



How does society react?How does society react?



CCMO applicationCCMO application

•• Requested by minister of state (Requested by minister of state (BussemakerBussemaker))

•• Introduction of Introduction of oocyteoocyte freezing in the context of a clinical freezing in the context of a clinical 

studystudy

–– Coordinator: Coordinator: dr. Mariette dr. Mariette GoddijnGoddijn

–– Outcome: Outcome: Safety & EfficacySafety & Efficacy

•• Health of children bornHealth of children born

–– Congenital abnormalitiesCongenital abnormalities

–– Normal rate 4% / maximum increase of 5%Normal rate 4% / maximum increase of 5%

»» 190 children190 children

•• Social contextSocial context



CCMO applicationCCMO application

•• Inclusion criteriaInclusion criteria

–– Women up to 40 years of age who are at risk of ovarian failure Women up to 40 years of age who are at risk of ovarian failure 

due to iatrogenic due to iatrogenic gonadotoxicgonadotoxic treatmenttreatment

–– Women up to 40 years of age who are at risk of premature Women up to 40 years of age who are at risk of premature 

ovarian failure and women between the ages of 30 and 40 years ovarian failure and women between the ages of 30 and 40 years 

who are at risk of ovarian failure due to increasing agewho are at risk of ovarian failure due to increasing age

–– Women up to 42 years of age undergoing an IVF/ICSI cycle Women up to 42 years of age undergoing an IVF/ICSI cycle 

during which no spermatozoa can be obtained at the time of during which no spermatozoa can be obtained at the time of 

follicle aspiration.follicle aspiration.

•• Centers recruitingCenters recruiting

–– AMC, AMC, VuMCVuMC, MUMC, UMCG, Erasmus MC, UMCU, UMCN, , MUMC, UMCG, Erasmus MC, UMCU, UMCN, 

LUMC, LUMC, IsalaIsala, , VoorburgVoorburg, , MCKinderwensMCKinderwens



NVOG / KLEM addendumNVOG / KLEM addendum

KLEM / NVOG, September 2010



NVOG / KLEM addendumNVOG / KLEM addendum

Volkskrant, 13 September 2010



State of affairs in the AMCState of affairs in the AMC

•• Patients treatedPatients treated

–– Started in 2006Started in 2006

•• 2006 2006 –– 2009 2009 Only in case of absence of spermOnly in case of absence of sperm

•• Since 2009 Since 2009 In case of medical emergency (cancer)In case of medical emergency (cancer)

•• From 2011From 2011…… In case of advanced ageIn case of advanced age

–– NumbersNumbers

•• 2006 2006 –– 10/2009 10/2009 20 patients20 patients

•• 10/2009 10/2009 –– todaytoday 37 patients37 patients

de Melker, et al. NTvG, in press



State of affairs in the AMCState of affairs in the AMC

FreezeFreeze cyclescycles ThawThaw cyclescycles

–– FollowFollow up up childrenchildren

•• at at birthbirth, 3 , 3 monthsmonths and and oneone yearyear normalnormal developmentdevelopment

Thaw cycles 12
oocytes thawed 85
oocytes found 83
oocytes survived 59
oocytes fertilised 41
embryos transfered 24
embryos implanted 3*

Cycles with ET 12
Pregnancy 3*
Ongoing pregnancy 2*
Live birth 2*
Singleton pregnancy 2*
Multiple pregnancy 0

de Melker, et al. NTvG, 2010

Indication Patients (n)
No sperm cells 27
Infection in semen 2
Oncology 28

Vitrification cycles number
Cycles 54
Oocytes

retreived 587
vitrified (MFII) 450 (77%)



EggEgg freezingfreezing: : quoquo vadisvadis??



EggEgg freezingfreezing: : quoquo vadisvadis??

•• Proper Proper introductionintroduction in the in the NetherlandsNetherlands

–– Proper Proper patientpatient informationinformation

–– No commercial basisNo commercial basis

•• OtherOther developmentsdevelopments

–– AlternativeAlternative forfor vitrificationvitrification of of embryosembryos

•• CurrentCurrent partner partner ≠≠ futurefuture partnerpartner

–– AlternativeAlternative forfor freezingfreezing of of ovarianovarian tissuetissue

•• CONSCONS

–– EggEgg freezingfreezing takestakes timetime

•• PROSPROS

–– No No laparoscopylaparoscopy neededneeded

–– No risk of No risk of reintroductionreintroduction of of malignantmalignant cellscells



““Een Ei voor laterEen Ei voor later””

•• Rode Hoed: Rode Hoed: Woensdag 3 november, aanvang 20.00 Woensdag 3 november, aanvang 20.00 

uuruur

Debat over de worsteling van vrouwen met de aftikkende Debat over de worsteling van vrouwen met de aftikkende 

biologische klok naar aanleiding van de NCRV biologische klok naar aanleiding van de NCRV 

documentaire documentaire ‘‘Ei voor laterEi voor later’’. . 


