
Morphokinetic embryo behavior in low-prognosis patients 

according to the POSEIDON criteria: an analysis of 3326 

injected oocytes

Amanda Setti, Daniela Paes de Almeida Ferreira Braga, Rodrigo Rosa 

Provenza, Patricia Guilherme, Assumpto Iaconelli Jr., Edson Borges Jr.



DISCLOSURE

• I declare that I have no commercial or financial 

interests pertaining to the subject of  this 

presentation or its content.



Introduction

INTRODUCTION 

MATERIAL AND 

METHODS

RESULTS

CONCLUSION

OBJECTIVE



4

POR 

9-24% COS

Metabolic 
diseases

Autoimmune 
diseases

Infectious 
diseases

Pelvic 
adhesions

Advanced 
endometriosis

Ovarian 
surgery

Aging

Genetic 
alterations

Poor ovarian response (POR)

Drakopoulos et al., 2020



5

POR diagnosis



Distinct 
reproductive 

outcomes

POSEIDON 
1

POSEIDON 
2

POSEIDON 
3

POSEIDON 
4

6

Hypothesis

Groups 1-4

Patients categorized in different 
POSEIDON groups not only respond 
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To compare embryo quality, and speed and pattern of cell
divisions in the four groups of POR as stratified by the
POSEIDON criteria.
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Retrospective cohort study Mar 2019 – Apr 2022

POSEIDON criteria

846 ICSI cycles 3326 injected oocytes

1 (n=144)

< 35 y-old  
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Design

Unexpected poor or suboptimal response

≤ 9 retrieved oocytes

Morphokinetic events and 
ICSI clinical outcomes were 

compared among the groups. 
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Comparison of demographic data and cycles’ characteristics among POSEIDON groups 

(n=846 cycles)

Variable POSEIDON 1 (n=144) POSEIDON 2 (n=570) POSEIDON 3 (n=24) POSEIDON 4 (n=128) p-value

Female age (years) 33.5 ± 0.2 a 39.4 ± 0.1 b 33.5 ± 0.4 a 40.1 ± 0.2 c <0.001

Male age (years) 36.6 ± 0.5 a 40.4 ± 0.2 bc 37.7 ± 1.2 ab 41.5 ± 0.6 c <0.001

Female BMI (kg/m2) 24.0 ± 0.4 a 23.8 ± 0.8 a 24.4 ± 0.2 a 24.5 ± 0.3 a 0.654

Total dose of FSH 2377.6 ± 84.7 a 2807.0 ± 44.8 b 2221.9 ± 22.2 ab 2599.3 ± 101.9 ab <0.001

Aspirated follicles (n) 9.2 ± 0.2 a 8.1 ± 0.1 b 6.4 ± 0.5 c 4.6 ± 0.2 d <0.001

Retrieved oocytes (n) 6.0 ± 0.2 a 5.1 ± 0.1 b 4.7 ± 0.4 b 3.1 ± 0.2 c <0.001

Mature oocytes (n) 4.5 ± 0.2 a 3.7 ± 0.1 b 4.0 ± 0.4 ab 2.2 ± 0.1 d <0.001

Mature oocyte rate (%) 74.2 ± 2.0 a 73.1 ± 1.0 a 86.4 ± 2.0 a 72.4 ± 2.0 a 0.085

Fertilization rate (%) 72.2 ± 2.4 a 69.0 ± 1.2 ab 72.1 ± 2.8 a 53.9 ± 2.2 b 0.039

Blastocyst development (%) 48.6 ± 3.1 a 41.2 ± 1.5 b 37.0 ± 3.6 b 30.3 ± 3.2 b 0.035

Transferred embryos (n) 1.7 ± 0.2 a 1.6 ± 0.1 a 1.5 ± 0.6 a 1.6 ± 0.3 a 0.954
Note: Values are means ± standard error, unless otherwise noted. Different letters within the same line represent statistically significant differences.
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Comparison of morphokinetic parameters among the POSEIDON groups 

(n=846 cycles and 3326 injected oocytes)

Variables (h) POSEIDON 1 (n= 660 embryos) POSEIDON 2 (n= 2206 embryos) POSEIDON 3 (n= 86 embryos) POSEIDON 4 (n= 374 embryos) p-value

tPNa 6.9 ± 0.2 a 7.3 ± 0.1 a 6.1 ± 0.6 a 7.0 ± 0.3 a 0.063

tPNf 25.3 ± 0.33 a 25.6 ± 0.23 a 24.5 ± 0.83 a 25.9 ± 0.43 a 0.400

t2 27.7 ± 0.3 a 28.2 ± 0.2 ab 27.0 ± 0.8 a 28.8 ± 0.4 b 0.025

t3 38.3 ± 0.3 a 38.6 ± 0.2 a 38.7 ± 0.9 a 38.7 ± 0.4 a 0.838

t4 39.6 ± 0.3 a 40.7 ± 0.2 b 40.7 ± 0.9 ab 41.2 ± 0.5 b 0.008

t5 50.8 ± 0.4 a 51.5 ± 0.2 a 51.4 ± 1.2 a 51.5 ± 0.6 a 0.623

t6 53.7 ± 0.5 a 54.7 ± 0.3 a 54.8 ± 1.3 a 54.5 ± 0.7 a 0.322

t7 56.3 ± 0.5 a 57.6 ± 0.3 b 56.5 ± 1.4 ab 58.5 ± 0.7 b 0.017

t8 59.8 ± 0.7 a 60.9 ± 0.3 ab 62.5 ± 1.5 b 62.1 ± 0.8 b 0.014

tM 85.1 ± 1.55 a 90.7 ± 0.3 b 90.1 ± 1.4 b 90.1 ± 0.8 b 0.003

tsB 97.7 ± 0.55 a 101.3 ± 0.3 b 102.3 ± 1.5 b 101.4 ± 0.8 b 0.023

tB 107.6 ± 0.6 a 110.0 ± 0.4 b 109.4 ± 1.8 b 111.4 ± 0.9 b 0.022

Note: Values are means ± standard error, unless otherwise noted. tPNa – timing to pronuclei appearance, tPNf – timing to pronuclei fading, t2 – timing to two cells, t3 – timing to three cells, t4 – timing to four cells, t5 – timing to five cells, t6 –

timing to six cells, t7 – timing to seven cells, t8 – timing to eight cells, tSB – timing to start blastulation, tB – timing to blastulation. Different letters within the same line represent statistically significant differences.
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Comparison of morphokinetic parameters among the POSEIDON groups 

(n=846 cycles and 3326 injected oocytes)

Variables (h) POSEIDON 1 (n= 660 embryos) POSEIDON 2 (n= 2206 embryos) POSEIDON 3 (n= 86 embryos) POSEIDON 4 (n= 374 embryos) p-value

cc2 11.1 ± 0.2 a 11.0 ± 0.1 a 11.0 ± 0.2 a 12.3 ± 0.3 b 0.018

cc3 12.9 ± 0.3 a 13.1 ± 0.1 a 13.7 ± 0.7 a 13.4 ± 0.4 a 0.559

s1 2.7 ± 0.1 a 3.0 ± 0.1 a 2.5 ± 0.3 a 3.1 ± 0.2 a 0.082

s2 1.6 ± 0.2 a 2.4 ± 0.1 b 2.6 ± 0.5 ab 2.8 ± 0.3 b 0.002

s3 9.2 ± 0.4 a 10.1 ± 0.2ab 11.3 ± 1.1 ab 11.3 ± 0.6 b 0.012

KIDScore 4.8 ± 0.1 a 4.4 ± 0.1 b 4.2 ± 0.2 b 3.0 ± 0.4 c <0.001

Note: Values are means ± standard error, unless otherwise noted. s1 – timing to complete t2-tPNf synchronous divisions, s2 – timing to complete t4-t3 synchronous divisions, s3 – timing to complete t8-t5 synchronous divisions, cc2 – duration

of the second cell cycle (t3-t2), cc3 – duration of third cell cycle (t5-t3). Different letters within the same line represent statistically significant differences.
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Comparison of intracytoplasmic sperm injection (ICSI) clinical outcomes among POSEIDON groups 

(n=846 cycles)

Variable POSEIDON 1 (n=144) POSEIDON 2 (n=570) POSEIDON 3 (n=24) POSEIDON 4 (n=128) p value

Implantation rate (%) 26.9 ± 0.7 a 22.4 ± 0.4 b 20.0 ± 1.0 ab 14.0 ± 0.7b <0.001

Pregnancy rate (%) 34.6 a 20.1 b 30.1 a 18.0 b 0.043

Miscarriage rate (%) 5.6 a 31.2 b 20.0 ab 50.0 b 0.013

Note: Values are means ± standard error, unless otherwise noted. Different letters within the same line represent statistically significant differences.
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✓ Embryo quality and morphokinetic behavior differed across the POSEIDON groups, being more favorable in

POSEIDON group 1, as well as implantation, clinical pregnancy, and miscarriage rates.

✓ Embryo development was more favorable in POSEIDON group 1 (young age and adequate ovarian reserve),

suggesting that oocyte quality is determinant of embryo developmental potential.

✓ These findings show the reasonability of stratifying POR by the POSEIDON criteria and provide information for the

appropriate counselling of POR regarding their possible prognosis.
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