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• After this presentation participants should be able to:

• discuss the importance of developing and validating novel technologies for 
embryo monitoring as to improve outcomes in ART.

• discuss the current situation of embryo assessment in ART.

• be updated on the clinical outcomes obtained by the use of embryo 
monitoring technologies.

Learning objective



Assessment of embryo viability

- Improve implantation

- Decrease miscarriage rates

- Decrease risk of aneuploid offspring

Trying to find the best embryo



Meseguer M. Fertil Steril. 2016;105:295-6.



HEPA, high efficiency particulate air. 

Why time-lapse?

Zaninovic N, et al. Fertil Steril. 2017;108:722-9.



Kappa index: grade of expansion 0.56 (95% CI 0.50–0.61)

RESULTS FROM QUALITY-CONTROL ASSESSMENT IN MORPHOLOGY 
50 BLASTOCYST 20 EMBRYOLOGIST

0.40–0.60 MODERATE AGREEMENT (NOT GOOD 0.6-0-0.8, NOT VERY GOOD)

0.51 (95% CI 0.44–0.57)Kappa index: ASEBIR 

0.58 (95% CI 0.53–0.63)Kappa index: embryo viability

ASEBIR, Asociación para el Estudio de la Biologia de la Reproducción; CI, confidence interval.

Quality of the data in embryology



Objective variables

ICC, intra-class correlation coefficient; PN, pronuclei. Sundvall L, et al. Hum Reprod. 2013;28:3215-21.

Quality of the data: results from QC assessment in 
morphokinetics

Parameter Inter ICC N 95% CI

PN appearance 0.678 113 0.568–0.764

PN abuttal 0.773 90 0.692–0.838

PN breakdown 0.999 130 0.998–0.999

First cytokines 0.92 138 0.895–0.94

1st nuclei appearance 0.984 90 0.977–0.989

2nd nuclei appearance 0.967 78 0.953–0.978

1st nuclei disappearance 0.989 86 0.985–0.993

2nd nuclei disappearance 0.75 75 0.66–0.824

1st cleavage division 0.958 134 0.945–0.969

2nd cleavage division 0.885 133 0.85–0.913

3rd cleavage division 0.809 141 0.756–0.853

4th cleavage division 0.863 125 0.821–0.897

5th cleavage division 0.868 123 0.826–0.901

6th cleavage division 0.906 99 0.872–0.933

7th cleavage division 0.9 68 0.852–0.935

Final division 0.599 82 0.336–0.757

Compaction 0.686 114 0.581–0.769

Morula 0.737 111 0.642–0.81

Early blastocyst 0.894 114 0.8–0.939

Full expanded blastocyst 0.913 116 0.869–0.941

Hatching blastocyst 0.872 75 0.816–0.914

Hatched blastocyst 0.99 11 0.972–0.997

Blastocoel contractions 0.653 75 0.536–0.752

Interobserver and intraobserver agreement for assessed parameters
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Evolution of data; exponential growth



Exponential growth of time required for data 
acquisition/annotation… 



Eeva™, early embryo viability assessment; NS, not significant; OR, odds ratio. Aparicio-Ruiz B, et al. Fertil Steril. 2016;106:1379-85.

Technology solutions: 
automatic algorithm-based analysis – Eeva™

OR 95% CI p value

At least 1 Eeva™ high 
transferred embryo

2.567 1.302–5.062 0.05

At least 1 ASEBIR A
transferred embryo

0.563 0.268–1.182 NS

Transfer D3/D5 0.795 0.244–2.597 NS

Logistic regression analysis for pregnancy
rates according to Eeva™ and ASEBIR Day 3

categories of the transferred embryos

(1) Ongoing pregnancy rate when at least 
1 transferred embryo was high according to 

Eeva™ or none were high
(2) Ongoing pregnancy when at least 

1 transferred embryo was rated A according to 
ASEBIR or none were rated A
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Regarding these viable blastocysts, we distinguished those
with QUALITY A/B (ASEBIR)

We had a higher number of A/B blastocysts
on Day 5 than on Day 6

Eeva™ D5 D6

LOW 219 84

MEDIUM 118 21

HIGH 122 13

Number of embryos (n) that were
A/B blastocyst in each Eeva™ 

category on Day 5 or Day 6
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*p < 0.0001

*

% of A/B on Days 5/6 according to 
each category

D, day. Meseguer M, personal data.
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Fresh embryos

Frozen embryos

• Fresh embryos qualified as HIGH 
have higher implantation rates

• Implantation rates are correlated
with Eeva™ category

• Inside each category, fresh
transfers have higher implantation
rates than frozen transfers

• Higher proportion of LOW and 
MEDIUM categories are present in 
frozen cases

*p < 0.05

*
*

*

KID + (%) according to Eeva™ category

KID, known implantation data. Meseguer M, personal data.



P2

P3

Post P3 analysis

Cell count

Egg age

Perez Albala S, et al. ESHRE. 2017;P-214.

Technology solutions; automatic annotations 
computer analysis

Egg age P2 P3
Post P3 
analysis

Cell counts

2 cells 3 cells 4 cells Day 3

At
retrieval

9.33–11.45 h 0–1.73 h

Xtend algorithm



Perez Albala S, et al. ESHRE. 2017;P-214.

Xtend categories (1-5) embryo analysis 
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Perez Albala S, et al. ESHRE. 2017;P-214.

Xtend embryo analysis 
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Alegre L, et al. Fertil Steril. 2017;108:e239 (P-347). 

Technology solutions:
the embryo cloud concept – DANA



Alegre L, et al. Fertil Steril. 2017;108:e239 (P-347). 



The evolution of software analysis in TL:V1.0

Phase 1

Retrospective

799 cycles

3,781 analysed
embryos

1,676 transferred
embryos

1,021 KID 
embryos

Phase 2

Prospective

274 cycles

> 409 analysed
embryos

389 transferred
embryos

261 KID embryos

Phase 3

Prospective

Automatic

120 cycles

> 190 analysed
embryos

147 transferred
embryos

110 KID embryos

More 

observations 

Better selection

Alegre L, et al. Fertil Steril. 2017;108:e239 (P-347). 



UAD, unit average distance. Alegre L, et al. Fertil Steril. 2017;108:e239 (P-347). 





CLINICAL RESULTS 
JANUARY 2016–JUNE 2017

All blastocysts 90% SET

Standard incubator (no evaluation on cleavage stage) vs time-lapse



Conventional incubators vs time-lapse incubators
(n = 5,574)



Ongoing pregnancy

*

*p < 0.05

More 
observations 

Better selection

Less disturbance
Better 

development

PGS, preimplantation genetic screening. Meseguer M, personal data.
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Ongoing pregnancy

Meseguer M, personal data.

PGS first-transfer trophoectoderm biopsy
time-lapse vs standard incubator
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Better selection

Less disturbance
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Meseguer M, personal data.

% of good-quality blastocysts (A/B) on Day 5 in each incubator
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IVF, in vitro fertilization ; SI, standard IVF incubator; TLS, time-lapse system. Insua MF, et al. Fertil Steril. 2017;108:498-504.

Recent report on live birth

Logistic regression analysis (for all cycles or only singleton pregnancy cycles) of newborn delivery, female neonates, very preterm births
(< 34 weeks), low birth weight (< 2,500 g), and very low birth weight (< 1,500 g) as affected by incubation type (TLS vs SI)

Outcome variable
All cycles Singleton pregnancy cycles

OR (95% CI) p value OR (95% CI) p value

Delivery crude 1.44 (1.09–1.92) 0.011 1.32 (0.96–1.80) NS

Delivery (adjusted) 1.41 (1.06–1.86) 0.015 0.33 (0.97–1.81) NS
Female neonates 1.42 (0.88–2.28) NS 2.04 (1.14–3.64) 0.016
Female neonates (adjusted) 1.23 (1.05–1.45) 0.012 1.28 (1.07–1.52) 0.008
Preterm births (< 37 week) 1.16(0.67–2.01) NS 0.83 (0.36–1.89) NS
Preterm births (< 37 week) (adjusted) 1.16 (0.68–1.99) NS 0.78 (0.39–1.99) NS
Preterm births (< 34 week) 1.38 (0.60–1.30) NS 0.91 (0.19–4.29) NS
Preterm births (< 34 week) (adjusted) 1.42 (0.59–3.38) NS 0.96 (0.21–4.39) NS
Low birth weight (< 2,500 g) 1.41 (0.74–2.70) NS 0.97 (0.38–2.48) NS
Low birth weight (< 2,500 g) (adjusted) 1.44 (0.85–2.43) NS 1.25 (0.67–2.32) NS
Low birth weight (< 1,500 g) 1.59 (0.39–6.39) NS 0.72 (0.09–5.48) NS
Low birth weight (< 1,500 g) (adjusted) 2.70 (0.87–8.35) NS 2.479 (0.66–9.27) NS

Note: in each multivariate model day of transfer, oocyte source, and age of the oocyte were included as a potential bias variables!



The last metanalysis reported

More 
observations 

Better selection

Less disturbance
Better 

development

RCT, randomized controlled trial. Pribenszky C, et al. Reprod Biomed Online. 2017;35:511-20.

Outcomes

Assumed risk
(conventional 

incubation, 
median-risk 
population)

Corresponding 
risk

(time-lapse,
Median-risk
population)

Relative
effect 

(95% CI)

No. of 
participants

(studies)

Quality of
evidence 
(GRADE)

Ongoing pregnancy 410/1,000
517/1,000
(457–577)

OR 1.542 
(1.211–1.965)

1,637 (5 RCTs) Moderate 
1.5

Early pregnancy loss 196/1,000
139/1,000
(103–186)

OR 0.662 
(0.469–0.935)

904 (5 RCTs) Moderate 
2.5

Live birth 321/1,000
441/1,000
(349–537)

OR 1.668
(1.134–2.455)

481 (3 RCTs) Moderate 
3.5

Stillbirth 29/1,000
69/1,000
(23–188)

OR 2.483
(0.794–7.759)

481 (3 RCTs) Low 
4.5

GRADE Working Group grades of evidence
• High quality: further research is very unlikely to change our confidence in the estimate of effect
• Moderate quality: further research is likely to have an important impact on our confidence in the estimate of effect and may

change the estimate
• Low quality: further research is very likely to have an important impact on our confidence in the estimate of effect and is

likely to change the estimate
• Very low quality: we are very uncertain about the estimate



Alegre L, et al. ESHRE. 2017;P-179.

Combining morphokinetics and TCL
Combining 

morphokinetics
with media analysis



Combining morphokinetics and TCL
Combining 

morphokinetics
with media analysis



Bei, initiating blastocyst expansion; BE, expanded blastocyst; BH, 
hatching blastocyst; Bhi, initiating blastocyst hatching. Motato Y, et al. Fertil Steril. 2016;105:376-84.

Blastocyst morphology and morphokinetics

tEB

(≤ 112.99 h)

S3 R.O (≤ 3.0–5.67 h)

A

72.7 %

B

57.3%

S3 R.O (≤ 3.0-5.67h)

B

57.3%

C

41.9%

Category
Total                

(n = 220)

Blastocyst 
implantations            

(n = 117)
% (95% CI)

A 52 27 51.9 (53.99–98.95)

B 141 78 55.3 (43.24–94.26)

C 18 7 38.9 (44.38–77.84)

D 9 5 55.6 (41.45–74.34)

Expansion
grade

Inner cell mass
(ICM) quality

Trophectoderm
(TE) quality

ASEBIR category

Bei
BE
BH
Bhi

A

A A

B B

C C

D D

B

A
B

B

C C

D D

C

A

CB

C

D D

BC (zp thick) C

Morula D

Combining 
morphokinetics

with media analysis



Combining morphokinetics and TCL

A B C D E F

Blastocyst grade –

combined model
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Alegre L, et al. ESHRE. 2017;P-179.



1. Objective technologies will help improve outcomes in ART

2. We can apply different strategies to increase objectivity in our daily 
practice

• Continuous embryo-monitoring incubators are useful tools in an IVF 
setting for 2 main reasons

1. Provide better culture conditions

2. Provide more observations; better selection

3. Embryo monitoring is in permanent evolution and future hardware 
(devices) and software (selection programs) are being developed 
for immediate clinical use

MR, miscarriage rates.

Take-home message


