UREME TIBBI VE CERRAHISI DERNEGI
Infertilite Tedavisinde Giincel Yaklasimlar Toplantisi
Ankara, 21.12.2014

Embriyo
Kriyoprezervasyonu

Dr. Sinan Ozkavukcu
Ankara Universitesi Tip Fakiiltesi

UYTE Merkezi Laboratuvar Sorumlusu



Sunu Plani

1. Dondurmak eglenceli, bakalim faydal
mi?

2. Bu isin yolu yordami nedir?
3. Tartismali konular aramizi bozmasin
4. Yeni ve ilging yaklasimlar uzak mi?
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Human pregnancy following cryopreservation, enfeksiyona ba(j“
thawing and transfer of an eight-cell embryo distkle sonuclandi

Alan Trounson & Linda Mohr

1. Department of Obstetrics and Gy ology, Monash University, Queen Vickoriz
Medical Centre, Melbourne, Australiz 2000

Feil Steril. 1984 Aug;42(2):293-5.

. o ,
Ilk dog um 1984'te Two pregnancies following transfer of intact frozen-thawed embryos.
H (@) I I an d a ’d a g e rge kl estl Zeilmaker GH, Alberda AT, van Gent |, Rilkmans CM, Drogendiik AC.

Fedil Steril. 1990 Mar;53(3):469-72 . e .
Survival and pregnancy outcome after ultrarapid freezing of human embryos. Vitrifika syonun ik
Gordis 5', Roziers P, Campo R, Noto V. ba sa ISl ( 1 9 9 O)




Kriyoprezervasyon

e Bulundugu ortamda donma
sicakligini distren maddelerin
(kriyoprotektan ajanlar) katkisiyla
hiicre zarlar ve icerigine zarar
vermeden, tum metabolik
aktivitenin durdugu dusuk
sicakliklara htucreleri indirip, daha
sonra ayni sekilde fizyolojik
sicakliklara dondurme islemidir.



Embriyo Kriyoprezervasyonu

* Bir embriyoloji laboratuvari icin rutin bir
islem haline gelmistir.

« Son dekatta artan oranda dondurma-
cozme donguleri gerceklestiriimekte ve
cOozme sonrasi transferlerden elde edilen
gebelikler artmaktadir.



IVF sikluslarina katkisi

« Amerika CDC verileri 1997-2011
« Taze sikluslarda basari %29 artmisken (31 - 40)
« FET sikluslarinda basari %86 artmis (21 = 39)
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"You can't make an omelet without breaklng a few eggs.”
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Ara hizdaki sogutmayla ilgili tim calismalarda hticre i¢i buz olusumu nedeniyle
agir hiicre hasari ve kaybi bildirilmistir.
Hc. ici buz olusumuna bagh asil hasar ¢6zme sirasinda meydana gelmektedir.



Yavas Dondurma vs. Vitrifikasyon

» Islem uzun

« Kullanicidan
bagimsiz teknik

* Yavas dondurma
cihazina ihtiyac

* DUsUk toksisite

 Buz kristali
olusumu

Islem kisa
Basari operator
tecribesine
bagimli

Ylksek toksisite
Buz kristali
olusumu
gerceklesmez



%41-50 propanediol iceren sivinin heterojen
cekirdeklenme isisi, vitrifikasyon isisinin altindadir.
Bunun anlami vitrifikasyon sicakliginda buz kristalleri
olusmamasidir.



Slow freezing, vitrification and ultra-rapid freezing
of human embryos: a systematic review
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nuna bagh asil hasar ¢dzme sirasinda meydana gelmektedir.




Clinical outcomes following
cryopreservation of blastocysts by
vitrification or slow freezing: a
population-based cohort studv

Table lll Pregnancy outcomes following transfer of fresh, slow frozen and vitrified blastocysts, Australiaand New Zealand,
Z.Li"2, Y.A  2009-2011.

'Schoal of Women's an
University of Technolog Fresh Slow freezing Vitrification

Wales, Sydney 2031, Ar (n = 46 890) (n=11644) (n=19978)
Gynaecology, University

Clinical pregnancies |6 845 2766 6537
Miscarriage 3022 589 1314
Reduction or termination 113 21 47
Ectopic or heterotopic pregnancy 213 |7 60
Live deliveries 13049 2065 4955

2 mar thaw cvels

Clinical pregnancies n.a. 21.5 3.3

n.a. 46 6.3
Table IV Adjusted relative risk for pregnancy outcomes

na. 02 0.2
following transfer of slow frozen and vitrified blastocysts,
Australiaand New Zealand, 2009-2011. na. ol 0.3
n.a. 1 6.1 237
Slow Vitrification
freezing  ARR (95% CI) % per embryo transfer cycle
e P I L A 35.9 238 327
LS e e S a e S = FLSTet TS
p " 6.4 5.1 6.6
regrancy ouLComes
Clinical pregnancies/thaw cycle” Raf 1,43 (1.37. 1.50)* 0.2 02 0.2
Clinical pregnancies/embryo Ref 1,38 (1.32. 1 45)" 0.5 0.1 03
transfer 27.8 | 7.7 24.8
Live deliveries/ thaw cycle® Ref |47 (1.3%, 1 55)*
% per clinical pregnancy
Live delivenes/embryo transfer  Raf L4l (1,34, | 49)
. 17.9 213 20.1
Live defiveries/clinical pregnancy Ref 1.02 (D.97. 1.08)
Miscarriage/clinical pregnancy Ref 091 (.82, 1.01) 0.7 08 0.7
Perinatal outcomes” 1.3 0.6 0.9
Perinatal mortality Raf 1.10 (0.64. 1.89) 77.5
Preterm delivery Ref 0.97 (0.75, 1.25)
LBW births Ref |.08 (D.89, 1.31)
SGA births Ref 0.88 (0.70. 1.10)

LGA births Ref 0.89 (0.78, 1.02)




Fresh vs SF vs VF

Table VI Adjusted relative risk for pregnancy outcomes and perinatal outcomes following transfer of fresh, slow frozen and
vitrified blastocysts, Australia and New Zealand, 2009-2011.
Fresh Slow freezing ARR (95% CI) Vitrification ARR (95% CI)
Pregnancy outcomes’
Clinical pregnancies/embrvo mansfer Ref 0.62 (059, 0.64)* 0.85 (0.82, 087)*
Live deliveries /embryo transfer Ref 0.58 (055, 0.61)* 0.8l (0.79, 0.84)*
Live deliveries/ clinical pregnancy Ref 0,94 (0.90, 0.99)* 0.97 (0,93, | 0O)*
' ' o regnancy Ref 131 (1.19, | 44)* 1.16 (1.09, 1.24)*
Perinatal outcomes™
erinatal mortality Ref 087 (053, |.42) 0.92 (067, 1.27)
Preterm delivery Ref 0.80 (068, 0.96)" 0.86 (0.77,096)*
hs Ref 0.66 (0.53, 0.82)* 0.67 (0.58, 0.78)*
irths” Ref 0.64 (0.53, 0.78)* 0.60 (0.53, 0.68)*
LGA births” Ref 1.77 (1.57, 2.00)* 1.54 (1.40, 1. 69)*
*Maternal age, cause of infertility, parity, number of embryo transferred, IWVF/ICS| were adjusted in multivarable regression analysis.
"20—-42 weeks gestation with known baby sex.
ARR, adjusted relative risk; Cl, confidence interal; LBW, low birthweight; 5GA, small for gestational age; LGA, large for gestational ape; Ref, reference category.
¥, significant at the 0.05 level,




Cryopreservation of human embryos by vitrification or
slow freezing: a systematic review and meta-analysis

Kalliopi E. Loutradi, M.Med.Sc., Efstratios M. Kolibianakis, M.D., Ph.D., Christos A. Venetis, M.D.,
M.Sc., Evangelos G. Papanikolaou, M.D., Ph.D., George Pados, M.D., Ph.D., loannis Bontis, M.D.,
Ph.D., and Basil C. Tarlatzis, M.D., Ph.D.

Unit for Human Reproduction, Ist Department of Obstetrics and Gynaecology, Papageorgiou General Hospital, Thessaloniki,
Greece
Odds ratio of postthawirQ survival rate of cleavage stage embryos Jfter vitrification and slow freezing.

Study Vitrification Srewiree OR (random) OR (random)
n/N n/N 95% Cl 95% ClI

Rama Raju 121/127 72/120 —- i : [5.48,32.98]
Zheng 46/49 8/52 —a— i 4. [21.01, 338.51]
Kuwayama 879/897 B57/942 : 3 2 ’ [2.89, B.12]

Total (95% CI) 1073 i ; [3.68, 65.82]

Total events: 1046 (Vitrificati gttt amts

Test for het ity: Chi? 3 : : . GG :
SR GReeR. =¥ 1 Odids retioof postthawing survival rate of blastocysts after vitrification and slow freezing.
Test for overall effect: Z = 3.

Study Vitrification Slow freezing OR (fixed) Weight OR (fixed)
n/N n/N 95% ClI % 95% ClI

Huang 68/81 41/72 21.4 B [1.86, B.41]

Loutradi. Technigues and Instrumenta)

Kuwayama 5695/6328 131/156 78. 1.72 [1.311,

Total (95% CI) 6409

Total events: 5763 (Vitrification), 172 (Slow freezing)
Test for heterogeneity: Chi2 =3.56, df = 1 (P = 0.06)
Test for overall effect: Z =4.25 (P < 0.0001)

61 02 05 1 10
Favors slow freezing Favors vitrification

Loutradi. Technigues and Instrumentation. Fertil Steril 2008,




Vitrifikasyon I¢in Olmazsa
Olmaz

1. Yuksek CPA konsantrasyonu
2. DUsUk hacimle calisma

3. Yuksek sogutma hizi

4. Yuksek cozme hizi

-
LN %196%C
i »
LN, N
o 9
Pure  20% EG/DMSO. &
DPBS  « 0.4M sucrose
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Vitmfication Mednun

Vitnification Dasl

Su disari cikiyor

Dengelenme
tamamlandi

® © ©

Kriyoprotektan ajan

0.dak —» 1.dak — 5 dak

Su cikisi ve dengelenme fazi oosit ve blastokist icin daha zor/uzun olabilir



'blastocoeles using either

ser pulse prior to the cooliny
—  nproves survival rate and
vitrified human blastocysts

bme of vitrified blastocyst transfer with ari|

Study group

Number of initiated vitrified blastocyst cycles
Number of cycles with vitrified blastocyst transfer 266
B (linical pregnancies (%) 160 (60.2)
In vit Number of implantation 209
by las Implantation rate (%) 46.7
) Number of cycles miscarried (%) 35 (21.9)
Hiroshi I'  Number of birth aT
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Acik ya da kapali sistem
Yavas dondurma ya da vitrifikasyon

Kullandiginiz medyum ya da hangi
sicakta dengeleme yaptiginiz

Kullandiginiz tasiyici

Her zaman super
hizli c6zme
yapmalisiniz




Open Cooling | Closed Coolmg

Dondurma-
Saklama ve
Kontaminasyon

Risk of contamination of germplasm
during cryopreservation and

cryobanking in IVF units

A. Bielanski!'* and G. Vajta?3

Human Reproduction, Vol.24, No.l10 pp. 2457-2467, 2009

Deneysel olarak sivi azottan biyolojik materyallere bulas gosterildi

Denekler arasi bulas bildiriimedi
Kullandi§imiz sivi azot, depo ve tasima tanklari STERIL DEGIL



Table | Microbial contamination of embryos and semen during storage in liquid nitrogen (adapted from Bielanski et al., 2003)

Sample Identified microbial contamination
tank Liquid nitrogen Embryos

Research
Laboratory tanks
Stophylococcus ouricularis Nd
Bacillus licheniformis, Bacilus spp. Sterotrophomonas maltophilia, Staphylococcus sciur

CDC group Vc-2, Alcaligenes foecalis
Stenotophomonas maltophibia

Staphylococcus copitis, unidentified
Gram-negative rod, Comamonas acidovorans

Stenotrophomonas maltophila, Comamonas
testosteroni

Badillus pumilus, Eikenella corodens

Commercial tanks

10

Nd
Nd

MNd
MNd

Nd

Proteus wulgars

E cdi

Morganella morgani, Gemella marbillorum,
Stenotrophomonas malkophilia, Cerobocter kosen
Stenotrophomonas makophilia, Gtrobacter kosen

Nd

Aspergilus spp.

Corynebocterium xerosss, Bacillus sphoericus
Stenotrophomonas makophilia
Stenotrophomonas maltophibia
Photoboctenum domsela

Bacillus sphericus, Gorynebacterium spp.,
Staphylococass scun

Ralstonio picketti

Bacillus subtifis, Ochroboctrum anthropl,
epidermidis

Stenotrophomonas malwophilia, Badllus spp.,

Pssudomonas fluoresceans, Adnetobacter Iwoffi

Stenotrophomonas maltophilia, Badllks spp..
unidentified Gram-negative rod

58 456
138 430
34962
150 000
280 864
260912
262 642

404 955




Kontaminasyonu onlemek icin...

« Ayni tip enfeksiyon tasiyicilari icin ortak saklama tanki

« Tanklarin belli araliklarla temizlenmesi (?)

« Sivi azotun filtrasyonu ya da UV sterilizasyonu

« Kapall sistem embriyo vitrifikasyon tasiyicilari kullanmak

« Buhar fazinda saklama yapabilen depo tanklarinin kullanimi



Hangi gun donduralim?

Outcomes of vitrified early
cleavage-stage and blastocyst-stage
embryos in a cryopreservation
program: evaluation of 3,150
warming cycles

Overall outcome according to developmental stage at vitrification.
D2
n (%) 95% Cl (%) n (%) 95% Cl (%) n (%) 95% Cl (%)

No. of waming cycles 147 1,725 675

No. of wamed embryos 497 3,491 1,079

Age (y) 36.1 £4.0° (35.6-36.9) 374+ 54 (36.7-37.8) 389 4 55° (38.5-39.3)
Survival rate 472 (949" (93.0-96.8) 3,289 (94.2)° (93.4-94.9) 1,033 (95.7) (94.5-96.9)
No. of embryo transfers (%) 135 (91.8° (87.4-96.2) 1,685 (97.6)° (96.9-98.3) 649 (96.2)° (94.7-97.6)
No. of embryos replaced (mean + SD) 280 (1.9 +08)° (1.9-2.0) 3,057 (1.8 ;bo 6" (1.8-1.9) 1,008 (1.5 £ 0.6)° (1.5-1.6)

l n p - ( o p c /

CPR/cycle 59 (40.1) (32.2-48.0) 708 (41.0) (38.7-43.3) 295(43.7) (40.0-47.9)
CPRAransfer 59 (43.7) (35.3-52.1) 708 (42.0) (39.6-44.4) 295 (45.5) (41.7-49.3)
OPR/cycle 44 (29.9) (22.5-37.3) 571 (33.1) (30.1-35.3) 235(34.9) (31.3-385)
OPRAransfer 44 (32.6) (24.7-40.6) 571 (33.9) (31.6-36.1) 235(36.2) (32.5-39.9)
Miscarnage rate 15 (23.1) (12.4-33.9) 123 (17.3) (14.5-20.1) 56(18.9) (14.4-234)
DR/cyde 44 (29.9) (22.5-37.3) 570 (33.0) (30.9-35.3) 235(34.8) (31.2-384)
LBR/cyde 52 (35.3)* (27.6-43.0) 677 (39.2)° (36.9-41.5) 274 (40.6)*° (36.9-44.3)

Note: CPR = clinical pregnancy rate; OPR = ongoing pregnancy rate; DR = delivery rate; LBR = live birth rate.
54 Different superscripts in the same row indicate statistical difference (P< .05).

4

n (%)

603
952
38.6 4+ 5.5°
929 (97.6)°
589 (97.6)°
919 (1.5 + 06)°

y. (4

251 (41.6)
251 (42.6)
178 (29.5)
178 (30.7)
73 (29)
178 (29.5)
196 (32.5)*¢

95% Cl (%)

(38.2-39.0)
(96.9-98.6)
(96.4-98.8)
(1.5-1.6)

(37.7-45.5)
(38.6-46.6)
(25.8-33.1)
(27.0-34.4)
(23.4-34.6)
(25.9-33.1)
(28.8-36.2)

Cobo Ol cusmes of vt e Fond e 2012 Embriyo secimi lehine bir bias s6z konusu



Hepsini Dondur Politikasi

Dondurma-¢bézme sonrasi embriyo sag kalim oranlari ve buna
bagli transferler sonrasi gebelik oranlari giderek artmaktadir.

Taze sikluslarda kullanilan kontrollG over stimulasyonu (KOS)
elde edilen oosit miktarini arttirmaktaysa da, siklus icerisinde
dogal hormonal durumdan blylk 6lgiide sapmalari da
beraberinde getirmektedir.

KOS, suprafizyolojik seviyelerin (E ve P) sonucu olarak
endometriyumun morfolojisi, gen ekspresiyonu ve biyokimyasal
fonksiyonlarinda degisiklikler meydana getirebilmekte ve
embriyo-endometriyum asenkronisi ortaya cikmaktadir.

Calismalar suprafizyolojik dozlarda hormon seviyelerinin embriyo
kalitesine olumsuz sekilde etki etmediklerini, yluksek
progesteron seviyesinin oosit morfolojisini etkilemedigini
gostermistir.

KOS protokollerinde uterin kontraktilitede de artis saptanmistir.



Hepsini Dondur Politikasi

Genis capli ve multisentrik randomize klinik calismalara ihtiyac

vardir.

Bu calismalarda hasta ve embriyo secimi oldukca kritiktir.

;10,101 8/ fertnstert. 20 044 Epub 20
Matched- cohart comparlson of single-embryo transfers in fresh and frozen-thawed embryo transfer cycles.

o H, G
® Author information
Abstract

em the potential effect of
and frozen-thawed single-

DESIGN: Matched cohort :

SETTING: Private fertility

PATIENT(S): Ninety-three matched pairs of sin
INTERVENTION(S): Fresh and frozen-thawed 4
MAIN OUTCOME MEASURE(S): Ongoing preg
RE SULT[S} The fresh and frozen-thawed qrcru

C, Aquirre M, H .

7 (6):149 ] 07.1136. Epub 2012 Aug 25.
Frozen-thawed embryo transfer is associated with a 5|gn|fcantly reduced incidence of ectopic pregnancy.

# Author information

Abstract

OBJECTIVE: To compare the incidence of ectopic pregnancy (EP) after fresh ET and thawed ET.
DESIGN: Retrosp

SETTING: Privat

PATIENT(S): This retrosp
transfers of autologo

INTERVENTION(S): None.

RESULT(S): The rate of v i 5% in pregnancies i sh autolog rcles, whic gnificantly more than the rate of 0 with
aw extended culture. G t [ / 2.5% n these two groups,




Perinatal and neonatal outcomes of
494 hahies delivered from 972
vitrified embryo transfers

Riskler

Comparison of obstetrical and neonatal outcomes between vitrified and fresh ETs.
Singleton gestation Multiple gestation
Parameter Fresh Vitrification Vitrification

34 (13.28 21(10.88 11 (9.24

y 7 4
M) S




LGA

Large baby syndrome in singletons born
after frozen embryo transfer (FET): is it
due to maternal factors or the

cryotechnique?

A.Pinborg'* A.A. Henningsen?, A. Loft?, S.S. Malchau?, ). Forman?3,
and A. Nyboe Andersen?




Ce$1tll KO nu1ar Twice-frozen embryos are no detriment to pregnancy

success: a retrospective comparative study

Juliette Koch, M.RAN.Z.C.0.G.*" Michael F. Costello, ERAN.ZC.0.G.,™"
Michael G, Chapman, FRAN.ZC.O.G.™ and Suha Kilani, Ph.D."

The effect of modified quarter
laser-assisted zona thinning on

the implantation rate per embryo Cok sayida, birlikte dondurulmus
in frozen/vitrified-thawed/warmed embriyolar gdz[jld[jé(jnde ET icin

embryo transfer cycles: a prospective secilip tekrar dondurulabilir.
randomized controlled trial’

S. Debrock”®, K. Peeraer, C. Spiessens, D. Willemen, P. De Loecker,
and T.M. D'Hooghe

The time aspect in storing vitrified
blastocysts: its impact on survival rate,
implantation potential and babies born

B. Wirleitner'!*, P. Vanderzwalmen'2, M. Bach', B. Baramsai',
A. Neyer!, D. Schwerda', M. Schuff', D. Spitzer?, A. Stecher', M. Zintz',
and N.H. Zech'

Saklama suresinin embriyo
kalitesine gebelik oranlarina ve
malformasyon gorilme sikligina
etkisi gorulmemistir.



Konu hakkinda en rafine ve kapsamli bilgi ve KPI igin...

Reproductive BioMedicine Online (2012) 25, 146167

www.sciencedirect.com
www.rbmonline.com

ARTICLE

The Alpha consensus meeting on cryopreservation
key performance indicators and benchmarks:

proceedings of an expert meeting

Alpha Scientists in Reproductive Medicine **

1 Meeting participants: Basak Balaban (Assisted Reproduction Unit, American Hospital, istanbul, Turkey), Veronica Bianchi (Teonobios
Procreasione, Bologna, Italy), Virginia Bolton (Assisted Conception Unit, Guy's Mospital, London, UK), Ana Cobo (Instituto Valenciano de
Infertiidad, Valondia, Spain), Thomas Ebner (Kinderwunsch Zentrum Linz, Austria), David Edgar (Reproductive Services/Melbourne VF, Royal
Women's Hospital and Department of Obstetrics & Gynaecology, University of Melbourne, Victorla, Australia), Martin Greuner (Zentrum fur
gynikologsche Endokrinologie und Reprodubt ionsmedizin (IVF-SAAR), Saarbricken, Germany), Stantey Ledo (Department of Blological
Sclences, University of New Orleans, New Orieans, LA, USA), David Mortimer (Oozoa Blomedical Inc, West Vancouver BC, Canada), Zsolt Peter
Nogy (Reproductive Blology Associates, Atlanta, GA, USA), Lodovico Parmegiant (Reproductive Medicine Unit-GynePro Medical Centers,
Bologna, Raly), Tamemie Roy (Genea, Kent Street, Sydney NSW, Australia), Alan Thomhill (The London Bridge Fertility, Gynaecology and
Genetics Centre, London Bridge, UK), Lisbet Yan Landuyt (Centre for Reproductive Medicine, University Mospital, Wrije Universitedt Brussel,
Brussels, Belgium), Plerre Vanderzwalmen (IVF Centers Prof Zech - Bregenz, Austria and CHIREC, Braine-1"alleud, Belgium), Matthew (Tex)
Vermiiyea (Shady Grove Fertility Reproductive Science Center, Rockvilie, MD, USA), Maureen Wood (University of Aberdeen, Aberdeen,
Scotiand, LX)

* Corresponding author. E-mall address alphal @bluewin.ch (B Balaban)
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