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Cryopreservation in Europe ... On the rise

2 Hum Reprod. 2023 Dec 4;38{12x2321-2334, doi 10,1093/ hanven/dead 197

ART in Europe, 2019: results generated from
European registries by ESHRE®

European IVF Monitoning Corsortium {EIM) for the Esropean Sodety of Human Regproduction and
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THE MAIN STEPS IN THE HISTORY
OF OQOCYTE AND EMBRYO CRYOPRESERVATION
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What are the KPIS |ldentify new

Processes in
the
Laboratory

Assess the

I |
- Key Performance Indicators P kPl
(KPls) are employed to evaluate changes
and measure our performance

 KPIs are not static but a
dynamic process

* Positive reinforcement cycle Change

approaches
to increase Evaluate the

the performance

performance




> Reprod Biomed Dnline. 2012 Aug:2542):145-67, dae 10.1018/).rbme. 201 2.05.006.
Epubs 2092 May 20

The Alpha consensus meeting on cryopreservation
key performance indicators and benchmarks:
proceedings of an expert meeting

Alpha Scientists In Reproductive Medicing

Oocyte

xPL Competence Benchmark
Freezing 7507 5%
P Warphalogical
: survivel
vitrification o' S9% (8% for donors <yo yeors)
No Mok thon Lo pbeoluts; L 1o pertantnge ponls) awer thon thes far the comporuble
O Fertifizotom rote = A P
popuintion of fresh gocytes ot 1he centie
No moee Lhon 10-50% (redot|ve| lower Than The sorme 08 for (he comporole
Embryo X
Fraesing that fon the comparable pepciation of Tresh population of Fesh umbices at
deved opment rots o
03 ambeyos o the contre tha centre
Vitrification The same os far the comparcable populaticn of frenh ambryos ot the centre
04 ———— No moew than Lo- 0% {elotio) lower thae that far the comparuble pepdation of franh embrpos ot

the cantre

Cleavage stage embryo

L] Competence Benchmork
Fraozing 40% %
& Morphological suevival: fully
ot
Vitrification 10% 25%
Frudzing bo By%
& Morpholaglcol survival: 5%
ntoct
Vitrification B 5%
Past-thora devalapment S 10% [relative) lover Lhon that Sor Thae siamae o6 for the
5] Orxciuding implontation rate) for 1he conniporoble popuiaton of fresh comparulite poputaton of
fullyimtloct embryos embryos ot the cenue fresh embeyos ot the centre
KPT Competence Benchmark
B Survival rote freexiog % 3%
Vitrficotion J0% G5
2] Trarsfer ratu Fruesing e s
Vitrifiction fus VIS
3 fi
o Implontotion ‘l;\ rc:lmig" ‘o::’th;‘rlhn’l‘ 48 :! o The same o for the comparoble
3 rote RSO o e oclddane ey | inne gopdatian of frach emtirgos at the centre

cenire



Table IV KPIs for the ART laboratory.

KPI Calculation Competency Benchmark
value (%) value (%)

ICSI damage rate °°“mgmﬁ““d x 100 <10 <5

ICSI normal zo. odcptes with 2PN ed 108 . vop 265 280

e i no . MII oocytes injected
fertilization rate

s mo. cocyies wih PN and P8 10 S5 g * In ESHRE’s KPIs (Vienna Consensus)
frtilenhonrate only blastocyst cryosurvival rate was
Failed fertilization “°'q°}§:;':t$m°f’°v;f§;mm x 100 =<5 inCIUded as a KPI
te (IVF .
e (VP - The cryosurvival was evaluated
Cleavage rate 2 SN 2P B socyies on By T % 100 295 299 according to morphological
Day 2 Embryo n:""k"u‘;'?:’r’_"fmnnayg - % 100 =50 =80 appearance . .
development rate ’  Would that introduce a certain
Day 3 Embryo l;z:ishr;:fll;c;mmDayg x 100 >45 =70 degree Of relatiVity?
development rate
Blastocyst e 100 240 260
development rate
Successful biopsy ~ 20-blopeies with DNA detected. 199 290 295 The Vienna consensus: report of an expert meeting
rate on the development of art laboratory performance
Blastocyst oo, blastocysts sppearivg intact 100 290 299 indicators” 3
cryosurvival rate ESHRE Special Interest Group of Embryciogy, Alpha Scientists in Reproductive Medicine
. Author Notes
Implantation ratg “‘:o?c“mmg‘m x 100 225 235
(cleavage-stage) Human Repraduction Open, Volume 2017, Issue 2, 2017, hox011

https://dol.org/10.1093hropen/hox011
Implantation rate - T e % 100 235 260 Published: 04 August 2017  Article history v
(blastocyst-stage)



Even in 2023, looks still matter...

IARG Journal of Assisted Reproduction
@ 39““8“ A and G.ﬂ.ﬂu " ' :
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2. Oocyte cryo-survival rate

= JASS Repod Gemet, 2023 Agr 24,90(6). 14 7% 1494, doi: LUICOTISI0GLE 023 40790 4 o2

L s L . e Definition: Proportion of morphologically intact
Clinical and laboratory key performance indicators in IVF: A consensus oocytes at the time of ICSI after thawing-warming.
between the Italian Society of Fertility and Sterility and Reproductive
Medicine (SIFES-MR) and the Italian Society of Embryology, Reproduction 3. Embryo cryo-survival
and Research (SIERR) e Definition: Survival was defined as the proportion

of thawed-warmed viable embryos with at least 50%
blastomeres intact and with all blastomeres intact.

Attveeter alarelll 22 Carlenta 2acd 2%, yalenting Soadeni 4, Danilo Cenadama b, Alessandrs Cantaeti?, Caclo
Abdag ¢, Eabarto Palerme *, Carlo Suttetti 7, Luck Te Santis *, Yalwio Paature ¥, Wincenze Wigillano *° Gl

S A Tawes lf."H,, sMarau IiA"{.-‘n-«Pn' .; [
xarvell ™, FiiQee Marks Ubaldi °, Andres Bors 4. Blastocyst cryo-survival

* Definition: Blastocyst cryo-survival was defined as

Table2 List of Pls identified by SIFES-MR and SIERR panel of experts with medium agreement (40-80%). Competence and benchmark values at least 75% of cells intact after thawing-warming
were proposed for each KPL along with a suggested frequency for their analysis -

PERFORMANCE INDICATORS Reference population Competence value Benchmark value Suggested frequency of analysis
L. IVF fertilization rate All patients (except for SMF) = 60% >75% Monthly or 100 cycles
2. Oocytes cryo-survival rate All patients >70% >85% Monthly or 100 cycles
3. Embryo cryo-su.rvival rate: > 50% All patients > 80% >95% Monthly or 100 cycles ] I S mor’p hOIOg |Ca| Iy assessed “S u rV|Va I ?
blastomeres survived AND 3. Embryo >70% > 85%
cryo-survival rate: all blastomeres enou g h ?
survived . “
4. Blastocyst cryo-survival rate All patients >90% >99% Monthly or 100 cycles i HOW IS the th reShOId Of at IeaSt 50% or 75%
5. Successful biopsy rate All patients >95% >97% Monthly or 100 cycles . . o
6. Follicular output rate (FORT) All patients > 40% > 80% Monthly or 100 cycles I nta Ctn €ss d €Cl d ed on:
7. Cumulative live birth rate (CLBR) a) <34 years a)>30% a) > 40% Yearly ] Wh at d 0es Su r'V|Va| mean ’?
b) 35--39 years b)>20% b) = 30% . _ . )
iz iopars Y 5% O 10% * Does intactness =survival”

Anything else worthwhile reporting on?



Table3. Embryo Kinetics of development according to the type of cycle (fresh donations

and donations with the use of vitrified oocytes).

Timing (h) Group n Mean (h) 95%Q Pvalue

2 Fresh 9935 277 276-278 <.01
Vitrified 3793 28.7 285-289

& Fresh 9,745 378 376-379 <
Virrified 3,697 38.9 385-38¢

2 Fresh 9,546 40.2 40.1-403 <01
Vitnified 3,585 414 412-417

(4] Fresh 8,789 50.5 50.3-50.7 <01
Virnfied 3,141 517 514-521

M Fresh 2,594 86.6 86.1-871 <01
Vitrified 779 885 87.5-804

B Fresh 1938 1034 103-103.9 016
Virnified 580 1045 103.7-105.4

tE8 Fresh 1.045 114.4 113.8-1145 A66
Vitrified 325 1143 113.7-1159

tHB Fresh 164 1149 1134-1164 196
Vitnfied 59 1169 113.83-120

oc2 Fresh 9,746 102 10.1-10.3 o
Vitrified 3,697 102 10.0-104

52 Fresh 9,546 26 25-26 <01
Vitrified 3,585 29 27-3)

What about time?

Observational Sty > Fertil Steril 2077 Sepr108(3k491-497 02

o0 10,1006/ termnstens 201 7.06 024

Effect of oocyte vitrification on embryo quality:
time-lapse analysis and morphokinetic evaluation

Ara Coho ! Alla Coello < Jose2 Remohi =, Jose Semrano <, Joss Marta de Les Samos ©

Maroos Meseguer z

Until Blastocyst formation, embryos deriving from
frozen oocytes seem to develop slower than
embryos derived from fresh oocytes.
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More recent data

Muiticenter Study Reprod Blomed Onfine. 2023 ful 471

16/bme.2023 02011, Egub 2023 Mar

A comparison of the morphokinetic profiles of
embryos developed from vitrified versus fresh

oocytes

> o ” - A A~ n 2 Al TR 2 ol 8, o
Rathryn Montgomery Susan Montgomery <, Akson Campbell ¥, Deborah Mary Nash

Similar results to previous data
indicating slower rates up to
compaction.

However, time to blastocyst formation
was similar between embryos deriving
from fresh and frozen oocytes.

No statistically significant difference
on live-birth rates. Some difference
in implantation rates



Very recent data

> | Assist Reprod Genet

Epob 2024 Ian 11

Similar pregnancy outcomes from fresh and frozen
donor oocytes transferred to gestational carriers: a

SART database analysis isolating the effects of oocyte

vitrification

Surni L Musrdord 2 Rachel Weinerman

lacsyurines Kb

1

E

2024 Mand 121643645, do

“hanmno fusks € Alevarciee Pundas-Soithe <

10.1007510815-023-03016-2

Elizaheth DeVilbzs =

Outcome Fresh donor oocyte and gestational carrier  Frozen donor cocyte and gestational RR(95%CI) aRR(95%
(n=1119) carrier(n=165) a)*

Pregnancy Outcomes, n{%)

Live birth 534(47.7) 16{46.1) 0.97(0.81, 0.89(0.70,
1.15) 1.13)

Clinical pregnancy 611(54.6) 90(54.5) 1.00(0.86, 1.01(0.82,
1.16) 1.24)

Biochemical pregnancy loss 66(5.9) 17(10.3) 1.75(1.05, 1.00(0.486,
29) 2.19)

Clinical pregnancy loss 132(11.8) 29(17.6) 1.49(1.03, 1.13(0.65,
2.15) 1.97)

Birthweight, n (%)

Low birthweight (<2500 g) 190(26.6) 22(23.7) 0.92(0.63, 0.85(0.52,
1.35) 1.39)

Normal birthweight (22500gand=  480(67.2) 62(66.7) Ref Ref

3999g)

High birthweight (> 4000 g) 44(6.2) 9(9.7) 1.51(0,77, 0.50(0.14,
2.96) 1.88)

Pregnancy plurality, n (%)

Singleton 341(63.9) 58(76.3) Ref Ref

Multiple 193(36.1) 18(23.7) 0.66(0.43,1) 0.77(0.47,

1.29)

Use of frozen oocytes
in gestational carriers
provided similar
clinical outcomes
with fresh oocytes in
gestational carriers
which may serve as a
KPI
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Fresh versus frozen embryo transfers in assisted reproduction

B8 Tjitnhe 2aal, Minam Zagurs, Farmbe NOL VManetto Gaod | n, Macelon van Wiy, So5ast aan Mastearock
Autrors’ declarations of Prscest

Wik puldaied DAFsbinary 021 Weroon watocy
i L TR OO LAESINSE COUL IR  u ) 1

Froeze all VF Conventional IVF Odds Ratio Odds Ratio
Study or Subgrown Events Total Events  Tofal  Weight M-H, Freed, 85% CI M-H, Fixed, 95% C1 ABCDEFG
1,41 Live birth rate: comuiatively for cleavage slogs tanster
Chan 2015 455 745 455 T2 3N 112091, 1.37] .
Fenaretll 1999 23 & 265 57 20% 1.04 [0.50, 2.93] ?
Viong 2018 191 m 145 a/m 00N 1.08 [0.80, La1] .
Subtotal (%5% C1) 145 1220 56.0% 109{0.93 , 1.29)
Total svents &9 245
Halercganasy. Chr* = 1L.10 &f= 2 (P = 004) "= D%
Test for averal efoct: Z = 100G (P =0.28)
1.1.2 Liva birth rate: cumuiatively for blastocyst stage transfer
Santos-Ribero 2000 a5 0 67 8d 3ITH 105(0.55, 1.89] P FE— -
Shagiro 2011a 7 70 35 a7 4% 1030052, 2.00] i — ?
Snapiro 201 7 &0 3 82 30% 095 (048, 1.597] —_—— ?
\Wei 2012 827 a8 i 825 20.1% 116 (0.53 , 1a8] —— R
Weng 2021 18 e 29 102 48% 054028, 1.05] M L 3
Subtotal (95% C1) "n& 150 44.0% 106 {0.88 , 1.27] ’
Tetal avants T34 774
Halarogenasy Chi' = 465 AI=4(F=032) "= 14%
Tast for ovecal efact 2 = 0 58 (F = 0.55]
Total (25% CI 2342 2370 100.0% 108 085, 1.22] ’
Todal ewanls 1453 1440
Hetarogenafy: Chi' = 483 @t~ T(P= 063 7 = 0% o°2 as 2 ,
Tast for overal efiact 2 = 121 (F - 0.23) Faveurs convantonal Favours ¥oeza-ail

Test for cubgroup dfferences’ Ch7 = 0.07 df =1 (P=073), 7= 0%

The jury is still out there regarding
embryo cryopreservation effect on

LBR
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Frozen versus fresh embryo transfer in women with
low prognosis for in vitro fertilisation treatment:
pragmatic, multicentre, randomised controlled trial

Laminwe T 774 wndan * " lenthoe T3 79 rboo Yen ' 71 4 1 QL '

- - - L v T L
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thobal Visiiatabisteae Frozen versus fresh embryo transfer
) ot for low prognosis IVF

Frash embryo transfer may be a better cholce for
66 Summary o women with low prognosis of a live barth from IVE

compared with a freeze-all strategy

~ Randoemised . | .
E Study design - Corroli ren \ Pragmatic | Multicentre
438 women | Trial

. Average age:
' with a low prognosis 335 years £3.0 locatinn

for IVF treatment* | China

# Population  (}

& Comparison
( \ Er
transfer was perlormed Intet
th outcomes Difference between groups. % (35% C1
+« X -10 0 10 20
Uive bisth CEIEERD 1307419 (V1550 et | 1687410 (40,15
Clirical pregeancy  164/419 (35.1%) —— 197/419 (47029
Pregnancy kss 6V/196 D196 p———  S0/2210226%
Cumuiative live birth  185/4% (44 750 —0—1 N5/419451.3%)

Clinical significance The benafit of the fresze-all strategy vared with ovarian responses
and Individual choice of embryd transfer strategy was suggestad
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Summary |

No statistically significant difference in live-birth rates
comparing fresh and frozen oocytes

Vitrified oocytes seem to develop slower at least up to
compaction stage

Embryo vitrification in general population seem to
result to similar clinical outcomes compared to fresh
embryos.

This may not be the case for all subpopulations —
especially poor prognosis women. Should we
consider different KPIs for different populations?
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What else do we need to consider



What about

Day of
blastocyst
vitrification

Post-warming Physiology

time




Blastocyst Post-Thaw Culture v ph o | i

D5 Influence of post-thaw culture duration on
pregnancy outcomes in frozen blastocyst transfe:
cycles

Outcome Sheet cultura ' Losg culture o Value ! i1 Y s G ' Moy VLD windhaa 1 ngang Ma
(% = 304 (= 384) ; ' t
I Imnalanmtation rata, WN ) IB7486 (50.1) | 205/383 (63.4) 0,170 |
| CHnicad pragnancy rate, AN (%6 2457384 (63.3) I57/354 (56.%) 0.383 [
l:&-.-ﬂ(-”ﬁt N %) | ZNM5L12 ITLAST (14,4 0.2% ‘ Sh ,1. 0 6
| Live bieth rate. i (9%) I 210/384 (36.2) 2200354 (37,3 0,771 ‘ ort. U-

Long: over 7h
D6 The difference between short

T Sortoutters I e gz || and long culture is present
Impfontation rate, VA (%] “"jlﬂ‘”\ : 1‘4"«‘32:’ <0001 Only for D6 embryos
CAréca Bregrancy rate, AN (%) 256/548 (56,6 | w727 (4.3 0001 (extended culture worse
—— ——  outcomes)
The JARG study shows
post thaw culture between
A) Non-PGT cycles B) PGT cycles El Clinical Pregnancy .
= S 0-7 hours no difference
b [ Miscarriage
80 ) ARt Ry v".! Genst. NJ28 And V(A2 1530. 1547 dee MISURISC2L031155
§ Effect of time post warming to embryo transfer on
5 40 human blastocyst metabolism and pregnancy
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A recovery time after warming restores
mitochondrial function and improves
developmental competence of vitrified
ovine oocytes
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Quantification of ATP intracellular content
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Mitochondrial function as measured by ATP content
seems to be similar to fresh oocytes following 6
hours.

Looking at oocyte

data
oo 7 Z ——aa
el Theriogenology ’
' vehave 3 Sptember 2002, Fopsi 192106

Recovery of spindle morphology and
mitochondrial function through exrended
culture after vitrification-warming of bovine
oocytes

frosl o Cutwrne Cov A28 Fabier & Daer®3, fydowy A Toloct B3, Kermeth B Booddoll A 29

Table2. Experiment 1: effect of post-warming extended culture on the meiotic spindle of
vitrified bovine oocytes.

Treatment N Mat.Rate Microtubule Distribution Chromosomal Arrangement
% Normal Abnormal Normal Abnormal
Control 41 73077 25 (83.3%) 5(16.7%)? 26 (86.7%) 4(13.3%)°
Vit.+EC 35 83.332 22 (73.3%) 8(26.7%) 25 (83.3%) 5(16.7%)®
Vit. Control 34 76.47° 11 (42.3%) 15 (57.7%)° 16 (61.5%) 10 (38.5%)°

Similarly Extended Culture (6h vs 2h) seems to ameliorate
the effects of vitrification completely on microtubule
distribution and partially on chromosomal arrangement

*Research on oocyte extended culture is mainly performed in animal models



Clinical pregnacy rate (%)

Day of Blastocyst freezing-Does it matter? -Yes

-

> Curr Med Sci 2023 Apr42{2):297-303. doi: 10.1007/511596-023-2693-4 Epub 2023 Mar 17

Pregnancy Outcomes for Day 5 Versus Day 6 Single
Frozen-thawed Blastocyst Transfer with Different
Qualities of Embryos: A Large Matched-cohort Study

Qiong Yu ', Hui He T, Xin-Ling Ren ' Shi-FuHu 2, LelJin ®

D5 seems to provide better results
Different KPIs needed or freeze only on

B
G B Dy 5 > s B oy 5
M . Day 6 ~ap Day 6
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o
=
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2
Good-quality Poor-guality Good-quality Poor-guality
blastocyst transier blastocyst transfer blastocyst transfer blastocyst transfer

Increased incidence of live births in implanted day 5
versus day 6 blastocysts following single embryo
transfers with PGT-A

Chise Hoeg Chen Chuo-|Las Chun-Chia Huseg Hile -t Chen Chih Yo Chang, Eatan Chieng, Ho Vg

. -~ v . S . h=)
bn Chumg-l Chen [suag-—toen L.u:o R Mae-Sheng (e <

Sopntifc Sonorts 13, Aeticle number: 12725 (2023) | Cite thix aeticle

100%
P<005

B0% -
To%
0% -

S0% -

P<005

Percentages

30% -
20% -
10% -

0% o]
Fetal Joss Fetul loss - Fetal loss Overul fetal Live Birth

<12 wks >12-<20 wks >20 wks loss (%) (%a)

» D5 (n - 245) 10.6% 0.0% | 1.2% 11.8% B8.2%

» Dé(n~T73) 17.8% 2.7% | 4.1% 24.7% 75.3%

Cryopreservation on D5 provides enhanced CPR and LBR compared to D6 both in good and in poor quality embryos— and in

PGT-A tested embryos



Do we see everything? Are
things really as they

appear...or can looks be
deceiving?




Do we see everything?

Mammahan pre- implantation chromosomal instability:
species comparison, evolutionary considerations, and

pathological correlations
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Important parameters affecting quality of vitrified We need to understand more and

Qlga feold | LIN0V WUrko =, Jaromir Masata * mona Jirsova 4 Michaea Frolikova : < oA & -
Katefina Komrskova %, Adela Minks 7, Jaroslav Turanek ¥, Anna Lynnyk 9, lrena Kratochvilova ™ Effect of vitrification on the zona pellucida
. hardening and follistatin and cathepsin B genes
In 3D reconstructions, the average volume of the n &5 b o P g 3
chromosomes from the vitrified oocytes was more expression and developmental competence of in
than 1.8 times greater than the average volume of vitro matured bovine oocytes
the chromosomes from the never-frozen oocytes.
leresa Wiesak ', Marta Wasielak 2, Aleksandra Ztotkowska ¥, Robert Milewski 4
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What will we
find it we look
deeper?




RNA integrity and differential expression

> Front Med, 2021 Fob; 1515144154, doi: 10.1007/511684-020-0792-7, Epuby 2020 Sep B ~fog (P value)
0 | 2 3 1

Regulation of transcription,

Effects of vitrification and cryostorage duration on DNA-templaed

single-cell RNA-Seq profiling of vitrified-thawed e i e * The RNA integrity in
human metaphase Il oocytes

Incarboxylic acid cycle
S-adenosylmethionine cycle
Ibiquinone bosynthetio process
Microtubule-based process
Regulation of intracellnlar PH

vitrified oocytes was
lower compared to

PC2(12.19%)
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It may seem to be better to leave blastocysts for 6 hours prior to ET

s JAsds Reprod Cenet, 2023 0ct 6;80(11):2577-2589, dol: 10 1007/210815 023.02952.3 (3

The effect of vitrification on blastocyst mitochondrial DNA dynamics and
gene expression profiles

Marta Pdres Shachez b, Maris Laly Pardifias £, Antanio Diez Juan 4, Alicia Quifionern 4, Franzisoe Damngues *,

Appel Martin L carming Vida! ®, Disna

Cobo?, Mada Josd de Jos Santos ¢
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mtDNA content of the blastocyst is lower during the
first hour post-thaw, then increases sharply and seems
to be at pre-vitrification levels at about 6-hours post

thaw.

Over 100 DEGs were observed between 0Oh post-thaw
and 4-5 hours post-thaw, affecting 186 biological

processes.
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Summary |l

An extended post-thaw time
(around 6h) may be beneficial for
blastocysts.

Blastocyst vitrification seems to
lead to improved results when

performed on D5 versus D6 (diff
KPIs?)

Vitrification seems to result to
differential gene expression both in
oocytes and in embryos (FU)




What about Al

 Morphology may not be uninformative but the way ~fuctuation 7)

we evaluate it may be.

Segmentation of mature human oocytes provides
interpretable and improved blastocyst outcome
predictions by a machine learning model

Julin Feldaad r2 Wedcni Qi Nadia Siddique, Natale Mercuri Dan Nayot B Alex Erivoi

SCINtiNe Aoy

3 14, Article nuber; 10563 (2024) | Cas this armde

Oocyte features

Oocyte dynamic
features - size (5)
- motion (7) - shape (18)
- intensity (4)
- texture (15)

- spatial (5)

| zona pellucida |

features
« Al may provide a new perspective. e s { reriitin
. . . - intensity (&) atu
» Should we consider Al to be introduced in KPIs? | -texture (15) - size 7
* No before it is tested and validated
0 M2 Nblaraxd by The Compary of Bichgets LM | Joumal of Cel Sciercs (20121 19, s 00081, det MU1242 e 201280 'W

TOOLS AND RESOURCES

An interpretable and versatile machine learning approach for
oocyte phenotyping

Gaelle Letort™*, Adren Eichmuller’, Christelle Da Silva', Elvira Nikalayevich', Flora Crozet', Jeremy Salle’,
Nicolas Minc?, Elsa Labrune®* 5, Joan-Philippe Wol®7, Marie-Emilie Terret’ and Marie-Helane Verlhac!



How long is it safe to cryopreserve an embryo?
Different KPIs for different cryo times?

S Sayrod Bionied Ovihe 2023 CO 478103258 40l 1072100 o B2 1056008 Epul 20221

Storage time does not influence pregnancy and
neonatal outcomes for first single vitrified high-
quality blastocyst transfer cycle

“Open Debate”
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Prolonged Cryopreservation Negatively Affects Embryo Transfer
Cutcomes Fallowing the Elective Freaze-All Strategy: A Multicenter

Retrospective Study
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'The effect of storage time after vitrification on
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Cryostorage duration does not affect pregnancy and
neonatal outcomes: a retrospective single-centre
cohort study of vitrified-warmed blastocysts
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The effect of extended cryo-starage following
vitrification on cmbryo competencs: & systematic
review and meta~analysis
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The Impact of Embryo Storage Time on Pregnancy
and Perinatal Outcomes and the Time Limit of

Vitrification: A Retrospective Cohort Study
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Does duration of cryostorage affect survival rate,
pregnancy, and neonatal outcomes? Large -scale
single-cenrer study of slush nitrogen (SN, )
vitrified - warmed blastocysts
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pregnancy and neonatal outcomes among 24 698
patients following the first embryo transfor cycles
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Pregnancy and neonatal outcomes after long-term
vitrification of blastocysts among 6,900 patients
after their last live birth
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The association between embryo storage time and
treatment success in women undergoing freeze-all

embryo trausfer
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Impact of prolonged embryo storage on reproductive
and neonatal outcomes: a systematic review and

meta-analysis
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Take-home
messages

With vitrification on the rise, It is high time to
revisit KPIs

Addition of molecular data and Al could be
considered in the future. Further interdisciplinary
research on molecular effects and time.

Clinical outcomes are important; however, the
molecular content may affect the health status of
the neonate in the long-term.




Is the research that we do
enough?

The World's Firsl End-To-End Automated IVF Lab

. Multi-disciplinary: people from different disciplines
o (o] working together, each drawing on their disciplinary
i j_ _—=1-'1—l m il 1 < knowledge.
E ¢ f . Cross-disciplinary: viewing one discipline from the

. - 5
' ]
J .
u :
L =

o B . . Inter-disciplinary: integrating knowledge and
methods from different disciplines, using a real
= synthesis of approaches

perspective of another.

Interdisciplinary Approach ... Medical Doctor, Clinical Embryologist, Experimental Biologist, Computational Biologist,
Product Developer, Marketing, Software Developer, Surgical Robotics, Biomedical Engineer, Computer Vision Engineer, Robotics
Engineer, Mechatronics Engineer...



An ounce of prevention is worth
a pound of cure.

~ Benjamin Franklin
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