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Premise

PCOS Oligo-anovulation

Dumesic et al., Endocr Rev 2015



PCOS diagnosis and new classification of 
ovulatory disorders

Munro et al., Fertil Steril 2022
Munro et al., Hum Reprod 2022

7. The Rotterdam criteria should be used to define PCOS?
Mean score (1–9):  6.7
Disagree (%): 22.0
Neutral (%): 12.2
Agree (%): 65.9



Ovulatory disorders as infertility factor in 
women with PCOS

Munro et al., Fertil Steril 2022
Munro et al., Hum Reprod 2022

Ovulatory disorders may range from 
those that are isolated, intermittent, 

or chronic.



PCOS

Irregular menses

Oligo-anovulation

Fertility 
impairment

Secondary oligo-amenorrhea

Legro et al., J Clin Endocrinol Metab 2013

Teede et al., Hum Reprod 2018
ACOG Committee on Practice Bulletins – Gynecology, Obstet Gynecol 2018



PCOS: diagnostic criteria, features and 
phenotypes

Legro et al., J Clin Endocrinol Metab 2013
ACOG Committee on Practice Bulletins – Gynecology, Obstet Gynecol 2018



Are PCOS women with ovulatory 
phenotypes sub-fertile?

Are PCOS women who ovulate 
under treatment sub-fertile?



Are PCOS women with ovulatory 
phenotypes sub-fertile?

Are PCOS women who ovulate 
under treatment sub-fertile?

Head-to-head comparison 
between normo-ovulatory 

patients with and without PCOS

Head-to-head comparison 
between patients with PCOS who 

ovulate under treatment and 
ovulatory women without PCOS

X
X

Unsolved questions about subfertility in PCOS

Palomba, Hum Reprod 2021



Same number of children at the end of the 
reproductive span

Hudecova et al., 2009

Similar prevalence for at least one child 
Chen et al., 2020

High efficacy of IVF treatments
Heijnen et al., 2006; Sha et al., 2019; West et 

al., 2014; Chen et al., 2020

High efficacy of infertility treatments especially 
for women of advanced maternal age

Kalra et al., 2013

Fertility rates restored at all ages after the 
diagnosis

Rees et al., 2016

Fertility data in women with PCOS

More frequent request of infertility consultations
More frequent ART procedures
Older and more likely to be nulliparous at the time 
of delivery

Roos et al., 2011; Hart and Doherty, 2015; 
Rees et al., 2016; Mills et al., 2020

Probability of a first childbirth 20% lower when 
considering total pregnancies and 40% lower 
considering only spontaneous pregnancies, with a 
time-to-first childbirth after spontaneous 
conception 2 years longer 

Persson et al., 2019



Better reproductive IVF performance in PCOS patients: 
relationship with extended fertile window

Kansal Kalra et al., Fertil Steril 2019



Holte et al., Fertil Steril 2011

Effect of antral follicle count (AFC) on 
pregnancy rate

High AFC = PCOM!



Holte et al., Fertil Steril 2011

Effect of AFC on live birth rate per oocyte 
pickup

No difference in pregnancy (P=0.76) and 
live-birth (P=0.95) rates was observed 
between ovulatory and anovulatory women.



Age-related normogram for AFC in PCOS 
patients

Wiser et al., Reprod Biomed Online 2013



Pregnancy outcomes in women with PCOS

Palomba et al., Hum Reprod Update 2015



PCOS-related cofactors and subfertility

Obesity and glucose metabolism impairment are 
associated with an increased time to achieve 
pregnancy, impaired fecundability

Lim et al., 2019; Oostingh et al., 2019

An increased BMI is closely related to poor 
reproductive outcomes in both the general and IVF 
populations

Oostingh et al., 2019; Sermondade et al., 2019 

Livebirth rates are even lower when obesity is 
associated with PCOS

Oostingh et al., 2019

Metabolic syndrome is also associated with a longer 
time to achieve pregnancy and infertility in general 
populations that is independent of obesity and IVF

Grieger et al., 2019; He et al., 2019 

The relative risk of infertility 
reported in the literature is likely 

lower than that observed outside the 
clinical trial setting because PCOS is 
closely related to several conditions 

that are related to infertility!

Palomba, Hum Reprod 2021



Oocyte quality and competence in PCOS
Neuroendocrine and endocrine data

Genomic data

Metabolic alterations: abnormal intrafollicular glucose (energy deficiency) and lipid (free fatty acids) metabolism 
regulation

Increased intra-follicular oxidative stress (excessive production of reactive oxygen species, ROS) and inflammatory 
markers (closely related to low-grade chronic inflammation)

Abnormal cross-talk between developing oocytes and surrounding somatic cells during folliculogenesis

Increased incidence of:

- meiotic abnormalities

- alterations of oocyte morphology

- alterations of granulosa cell function

- alterations in expression and function of membrane receptors

- aberrant expression of short and long non-coding RNAs

- alterations of several biomolecules with regulatory functions in oocyte development (including growth factors,    
cytokines, deaminases, metalloproteases, hormones, adipokines, and lipidases)

Palomba et al., Trend Endocrinol Metab 2017



Biomarkers expression in PCOS oocyte

Abnormal expression of biomarkers in 
PCOS involved in folliculogenesis and 
steroidogenesis, and interaction oocyte-
spermatozoa.

Palomba et al., Trend Endocrinol Metab 2017



Abnormalities of oocyte morphology in PCOS

Palomba et al., Trend Endocrinol Metab 2017



Embryo quality and competence

Data on time-lapse analysis
Significant temporal delay for pronuclei breakdown, 
first cleavage, and three-, four-, and seven-cell 
cleavages 

Wissing et al., 2014

Data on embryonic/fetal aneuploidy
Higher incidence of chromosomal aneuploidies, 
assessed using single nucleotide polymorphism array 
analysis, in miscarriages following successful IVF 
cycles, even after multivariate analysis

Li et al., 2019

Palomba et al., Trend Endocrinol Metab 2017
Palomba, Hum Reprod 2021



Endometrial quality and competence in PCOS



Primary endometrial alterations in PCOS

Palomba et al., Hum Reprod Update 2021



Secondary endometrial alterations in PCOS



Conclusions

Clinical and experimental data support the hypothesis 
that women with PCOS are sub-fertile irrespectively 
from ovulation.

Many factors may contribute to reduce fertility 
potential in women with PCOS altering the implantation 
and the trophoblast invasion and placentation.

The fertility treatments are highly effective in women 
with PCOS.

The correct and immediate diagnosis is crucial for 
long-term reproductive outcomes.



Grazie per l’attenzione!!!


