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Natality in Italy since 1950

INFERTILITY

Infertility is defined as the failure to establish a pregnancy after 12 months of regular 
unprotected sexual intercourse

ITALY: 2023 – 86,000 Couples treated
- 108,000 Cycles
- 16,625 babies born using ART (4.3%)



Age for women at first delivery in Europe

• Every decade age of women 
delivering first baby is increasing 

for 2 years

• In 2021, the average age of 
mothers who gave birth in England 
and Wales increased to 30.9 years

• One in 25 UK birth are to women 
over 40

Women Age



2° Week: From Epiblast 
migration to the Yolk Sac

4° Week: Primordial germ cells 
(PGCs-genital ridges-Mitosis)

4° Week: GERM Cell migrazion and
gonad formation

Amnios

Primordial germ cells (PGCs): formation and migration



Ovarian Reserve: Changes in Germ Cell number



Early days of IVF
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IVF: Multi - steps process and variables

95% respond to 
stimulation

30% of 
embryos
implant





Oviduct
Low glucose
High pyruvate
High lactate

Uterus
High glucose
Low pyruvate
Low lactate

Gardner and Lane, 1997

”In-vitro” versus “In - vivo” 



pH shift

LightOxidants Temperature

Toxins

Osmolality
VOCs

ROS

Air Quality

It is crucial to minimize perturbations in the atmosphere around the embryo

Aldehydes

The artificial IVF laboratory leads to stress

Oxygen



2PN Stage

Sequential Media

Single Step Media

ET at

Blastocyst

stage

Media replacement 

on Day 3

Day 3

Embryo

No renewal 

of media

Culture media: “single versus sequential”

Sciorio and Rinaudo: JARG 2023  



Triple antioxidants protection and in-vitro embryo development

Abdelrazik et al, 2007: Linck et al., 2007; Furnus et al 2008: Truong et al., 2016

Three antioxidants have been added to our gamete -
handling, fertilisation, and culture media to form a 
protective barrier against oxidative stress.

-  Acetyl - L - Carnitine improves oocyte chromosomal 
structure and blastocyst development while reducing 
apoptosis.

-  Alpha - Lipoic Acid significantly improves embryo 
development and cell numbers at 20% oxygen.

-  N- Acetyl - L - Cysteine increases glutathione (GSH) 
levels, cleavage and blastocyst rates.



68 hrs44 hrs26 hrs17- 19 hrs

More 
Observations 

Better Selection

Less Disturbance
Better 

Development

Time - Lapse: thousands of images over 3/5 days

Time - lapse: a breakthrough  in embryology
• Undisturbed embryo 

culture

• More embryo information

• Embryo selection/de -
selection

• Tool for quality control

• Valid for research
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EmbryoScope 8

Clinics that require a lower 

capacity or wish to 
complement their current 
set-up with more capacity.

EmbryoScope+

Clinics that wish to provide 

time-lapse as a standard of 
care to more patients.

EmbryoScope Flex

Clinics that wish to utilise 

time-lapse in mild 
stimulation cycles and for 
low responder patients.

No matter the size or patient profile of your clinic, Vitrolife 
Group has the system that suits your IVF laboratory

128 Embryos

8 Culture dish positions per incubator

Blastocyst cycles per year

240 Embryos

15 Culture dish positions per incubator

Blastocyst cycles per year

144 Embryos

24 Culture dish positions per incubator

Blastocyst cycles per year

EmbryoScope  overview



17

Early PN fading in IVF



Abnormal features observed with EmbryoScope

Sciorio et al., 2023



Summary of studies showing better embryo development
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G185K

EmbryoScope/+
Minc

Study n= Criterion

Lee et al. ESHRE 2023 P.263
1189 EmbryoScope/+

1381 Minc
Utilization rate p<0.0001

Nobrega et al. Zygote 1 - 8 

doi:10.1017/S0967199423000242

503 Embryoscope

293 G185K sibling

Mean useable blast/2PN 

p>0.001

Setti et al. 2022 Zygote
71 within - subject 

consecutive treatment 

Embryo utilization rate 

P<0.0001

Kermack et al. 2022  Hum . Rep.

37(12) 2757 - 2767
RCT 586 sibling oocytes Blastulation rate P=0.013

Munck et al. 2021  Hum. Repr. 36(1) supp. i208 796 sibling ooctyes
Useable blastocyst rate 

p<0.001

Nicoliela et al. 2019 Fert. Sert.112(3)S1 e125 - e126 1276 cycles
Number of blastocysts 

p<0.05

Ueno et al. Reprod. Biol 2019 19(2) 139 - 144 1402 cycles
Utilized blast/2PN 

p<0.05

Barberet et al. 2018 Fert.Sert 109(2), 302 –309. 286 patients
Viable D5s/patient

P=0.001

Lowen et al.Human Reproduction; 32( suppl 1)i210
51 patients 

sibling study

cryopreservable blasts 

p<0.05

Sciorio et al. 2018 JARG 35(3) 515 - 522 47 patients sibling study top quality D3 p=0.006

Alheloua 2018  Reprod Biol. 18(1):40 - 45 2783 2PN Blastocysts rate p<0.01

Wale et al. ASRM 2014 2253 2PN Usable blast /2PN p<0.05





Identify atypical phenotypes: Blastocyst Collapse
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Incidence: 19,1% of 
blastocyst collapse

*



Spontaneous blastocyst collapse



Vitrolife: Experience in time - lapse

First baby born as 
a result of using 
EmbryoScope TL 
system

EmbryoScope  
insert used 
for research 
in DK and AU
 

2005

2007

2007

EmbryoScope
Time - Lapse 
incubator 
in the US
 

2010

Advanced Technology 
Foundation grant for 
development of 
clinical TL equipment
2007 - 2009

2009

First TL 
instrument 
with CE 
approval as 
class IIa 
medical 
device, 
EmbryoScope

2009

First time - lapse  
systems released
for clinical use on 
the market
 

2016

High capacity
Time - Lapse
Incubator 
EmbryoScope+ 
CE marked and  
launched in EU
 

2020

EmbryoScope 
8 based on 
EmbryoScope+  
CE marked and 
launched in EU
 

2014

KIDScore 
D3 
algorithm
for 
cleavage
stage 
ranking

2016

KIDScore
D5
for 
blastocysts 
evaluation

2019

High capacity
Time - Lapse
Incubator 
EmbryoScope Flex 
incubator CE marked 
and  launched in EU
 

2017

http://cdn.smartpassiveincome.com/wp-content/uploads/2010/06/blog-post-checklist.jpg

Guided
Annotation

2019

Guided
Annotation with AI

2011

Addition of 
Compare and 
Select and model 
building in 
EmbryoViewr

2021

IDAScore V1

2023

IDAScore V2

http://www.google.dk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=zPFZ2IzdFFoMrM&tbnid=3MAD0Zb-fyA3zM:&ved=0CAUQjRw&url=http://www.smartpassiveincome.com/blog-post-checklist-after-publish/&ei=pp-iU5SXJ-G_ygOWsYCYBA&bvm=bv.69411363,d.bGQ&psig=AFQjCNGCf2EsPgAF1h1p0m_FsxvSoDhjIQ&ust=1403252995573803
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Dynamic evaluation – 

Observe entire development history



Time - lapse reveals embryo development
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Static view Time - lapse

… and empowers AI - based embryo evaluation with application  of 
deep learning and convolutional neural network (CNN)



Principles of iDAScore ®

26

iDASCORE ® : AI software developed with application of deep learning and 
convolutional neural network(CNN)

iDASCORE ® p roduces scores for blastocyst stage embryos (1 - 9.9)
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iDAScore provides a reliable 

ranking of all embryos, allowing 

you to use your time more 

efficiently in hands - on 

procedures .

Improving the evaluation 
process with iDAScore ® .

• Consistent

• Fully automated

• Objective

• Reliable 

➢ No manual annotations needed

➢ Scoring is comparable across days 

and linearly reflect FHB likelihood.

➢ Decision support tool.

Improved workflow efficiency
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Why use AI to evaluate embryos?

29

➢ Subjectivity of embryologists

➢ Consistency between embryologists

➢ Time resource allocation

➢ Training 



• Standardization
between sites

• Time

• Consistency

• Consistency

• Subjectivity

• Training level

• Resources and 
staffing

High 
patient 

load

High number 
of

Embryology 
staff

Clinic 
chains

Patient 
with 

many
embryos

When is AI particularly useful ?



Inter -  and intra - observer variation

31
Kragh, MF, Rimestad, J, Berntsen, J & Karstoft , H 2019, 'Automatic grading of human blastocysts from time - lapse imaging', 
Computers in Biology and Medicine, bind 115, 103494

Similar studies: Richardson et al. (2015), Adolfsson  et al. (2018 )



Measuring the time  assessing embryos

32

~10 - fold
 reduction in time required

Time use for day 5 evaluation in the iDAScore 
group and control group

Illingworth PJ, Gardner DK, Berntsen J, Larman MG, et al. Nat Med 2024 Nov 30(11): 3114 - 20



iDAScore ®  development

33



Trained on a large database of  full time - lapse sequences

Training Data
▪ Full time - lapse sequences
▪ 181,429 embryos
▪ 22 clinics
▪ D2,D3, blastocyst up to 148 hours
▪ Known clinical fate

Validation
▪ Robust
▪ Accurate
▪ Generiseable



Data Foundation – iDAScore ®  v2

35

iDAScore

iDAScore v1 iDAScore v2

Day 5 Day 2 Day 3 Day 5 Total

Clinics 18 9 10 21 22

Embryos 115,832 24,627 23,566 133,235 181,429

FHB+ 4,337 1,711 1,269 5,485 8,465

FHB - 10,307 8,260 5,685 11,277 25,223

Discards 101,188 14,656 16,612 116,473 147,741



Data diversity
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Note

With iDAScore v2, embryos evaluated on day 2 and 

day 3 will generally not reach scores above 6 and 8, 

respectively .

Scores reflect the fact that transfer at cleavage

stage has lower succes rates.



Conceptualized idea of how it works
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Validation
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• Internal Validation

• External Validation

iDAScore ®



iDAScore ® correlates with clinical outcomes

41 Ueno et al. 2023 Hum. Reprod . 38 supp. 1 p. i242
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External validation iDAScore ® , IVI Valencia, Spain
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Correlation between iDAScore ® and clinical pregnancy rate in SVBT*
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CPR by iDAScore groupings

P<0.0001

n=27 n=57 n=122

Wider implications of the findings:
Our results indicate that iDAScore may be a strong predictor of pregnancy and could be used as a complementary tool to the Ga rdn er 
embryo grading system in the decision - making process of which blastocyst to transfer.

*single vitrified blastocyst transfer

Cabrilo et al. 2024 Hum. Reprod . 39 suppl . i306
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Included 870 SETand 6916 DET with KID



Correlation with morphology -
morphokinetic  and p loidy
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iDAScore ® for selecting among euploid embryos

Lee et al. Reproductive Biology and Endocrinology (2024) 22:12
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Euploidy rate increases with higher iDAScore ®
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iDAScore ® is related to blastocyst quality Gardner score
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iDAScore ®  correlated to cleavage stage and fragmentation 
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Higher iDAScore ® blastocysts have a faster development
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iDAScore ® correlates with morphokinetic intervals

n=1,503 blastocysts analysed

p<0.0001 for each

morphokinetic interval
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Blastocysts with higher iDAScore ® have fewer cell extruded
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iDAScore ® related to direct cleavages



The VISA trial
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2+ early 
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Illingworth PJ, Venetis C, Gardner DK, Nelson SM, Berntsen J, Larman MG, et al. Nat Med 2024 Nov 30(11): 3114 - 20



Results – Per Protocol (n=1,002)

57

Conclusion

• CPR and LBR are clinically similar and not 

significantly different

• CPR: - 1.4% (p=0.66)

• LBR: - 3.7% (p=0.25)

• iDAScore group

   CPR=47.4% and LBR=40.8%
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Clinical Pregnancy Live Birth

Illingworth PJ, Venetis C, Gardner DK, Nelson SM, Berntsen J, Larman MG, et al. Nat Med 2024 Nov 30(11): 3114 - 20



The iDAScore group obtained a clinical pregnancy rate of  46.5% (248 of 533 patients), 
compared to 48.2% (257 of 533 patients) in the morphology group

RCT using deep learning for embryo selection

Time use for day 5 evaluation in the i DAScore®  
group and control group

Illingworth PJ, Venetis C, Gardner DK, Nelson SM, Berntsen J, Larman MG, et al. Nat Med 2024 Nov 30(11): 3114 - 20
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iDAScore vs. manual morphology - based embryo selection in IVF:

a randomised, double blind, non - inferiority trial

Outcomes from the iDAScore® RCT

Resulted in a similar clinical pregnancy and 
live birth rates as morphological 
EmbryoScope  evaluation.

World -
first Randomised 
Controlled Trial (RCT) 
of deep - learning AI 
embryo evaluation 
tool in IVF.

Improved workflow efficiency

Source: Nature Medicine | Volume 30 | November 2024 | 3114 –3120



Time to Live Birth by use of iDAScore® ?

Estimation of (TTLB)?

Retrospective cohort study .

3,383 treatments. 17,914 usable embryos. 7,571 

transferred in either fresh or FET cycles.

The outcome of non - transferred embryos were 

estimated using the multiple imputation by chained 

equations (MICE) procedure.

60

Bori L., Johansen K., Berntsen J., Parner  E., Meseguer M. (2025) Predicting time to live birth with 
deep learning embryo ranking: a novel multiple imputation approach. Human Reproduction 



Outcome imputation – Clinical Utility

61
Bori L., Johansen K., Berntsen J., Parner  E., Meseguer M. (2025) Predicting time to live birth with deep 
learning embryo ranking: a novel multiple imputation approach. Human Reproduction 

Conclusions

• The first study that unbiased can estimate the 

clinical effect of embryo selection methods. 

• Estimating the AUC for transferred embryos 

underestimates  the actual performance of AI 

algorithms

• 6% improvement  with iDAScore®  v2 for both AUC 

and TTLB 
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manual annotations needed

➢ The EmbryoScope + family offers an optimal usage of 

gas and culture conditions virtually unchanged (temp, 

pH, oxygen)

➢ Documented improved embryo development, increasing 

blastocyst formation and cumulative pregnancy rate

➢ iDAScore®  reduce high variability between operators 

and provide a tool to improve the evaluation process

➢ Validated Decision support tool

➢ World’s largest data set

➢ Supports better workflow

➢ Correlation between morphology - morphokinetic -

ploidy and clinical outcomes

In Summary

62



Thank 
you!
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