
PCOS e gravidanza

R. D’Anna
Università di Messina













Mills G et al, Hum Reprod, 2020 
Maternal characteristics PCOS  non-PCOS p value

n 14.882      n 9.081.906

Obesity (BMI ≥ 30)                    22.3%                3.5%                  < 0.001

Chronic Hypertension 8.4%                  1.8%                  < 0.001

Pre-gestational diabetes 4.1%                  0.9%                  < 0.001

Thyroid Disease 12,6%                 2.4%                  < 0.001

In vitro fertilization 2.4%                  0.1%                  < 0.001

Multiple gestation 5.9%                  1.5%                  < 0.001



Mills G et al, Hum Reprod, 2020 
Maternal characteristics PCOS            non-PCOS              p value

n 14.882      n 9.081.906

All hypertensive disorders 16.1%                7.4%                  < 0.001

Gestational hypertension 6.6%                3.3%                  < 0.001

Pre-eclampsia                               7.1%                3.6%                  < 0.001

Gestational diabetes 18.7%                5.7%                  < 0.001
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RUOLO DEGLI ANDROGENI

unconjugated steroids

3b-hydroxysteroid dehydrogenase type 1 (3b-HSD-1)
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RUOLO DEGLI ANDROGENI
• The unconjugated steroids are converted by the activity of 3b-

hydroxysteroid dehydrogenase type 1 (3b-HSD-1) into 
androstenedione, which is subsequently transformed into 
testosterone by 17b-hydroxysteroid dehydrogenase. 

• These C19 androgens are then aromatized to estrone and estradiol, 
respectively, by P450 aromatase. 

• Therefore, modifications in the STS, 3b-HSD-1 and/or P450 
aromatase activities in the placenta of women with PCOS could lead 
to an increase of androgen concentrations in maternal or fetal 
circulation

Pasqualini JR, 2005
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IPERGLICEMIA ED ENDOTELIO

•Alterati livelli di glucosio materno con persistente 
iperglicemia riducono la vasodilatazione endotelio-
dipendente, con minore produzione di ossido nitrico 

Williams SB et al, Circulation, 1998

• Moderate, Short-Term, Local Hyperglycemia Attenuates Forearm

Endothelium-Dependent Vasodilation After Transient Ischemia-

Reperfusion in Human Volunteers

Ebert TJ et al, J Cardiothorac Vasc Anest, 2017



Williams SB et al, Circulation, 1998



IPERGLICEMIA E PRESSIONE ARTERIOSA

In giovani volontari sani, l’iperinsulinemia in risposta
all’iperglicemia indotta aumenta significativamente:

• la frequenza cardiaca, 

• la pressione arteriosa media 

• la pressione diastolica

Horton WB et al, Diab Vasc Dis Res, 2021 



Caratteristiche emodinamiche materne nel GDM

GDM (n. 69) vs controlli (n. 128)

• Ridotta gittata cardiaca

• Ridotto «stroke volume»

• Aumento delle resistenze vascolari periferiche

Mecacci F et al, Arch Gynecol Obstet, 2021



Effect of maternal diabetes on fetal heart function on echocardiography: 
systematic review and meta‐analysis

Depla AL et al, Ultrasound Obstet Gynecol, 2021

Parameter All diabetes PDM GDM

Myocardial thickness Increased Increased Increased

Diastolic function Decreased Decreased Decreased

Systolic function Inconclusive No difference Inconclusive

Overall cardiac function Decreased Decreased Decreased
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Peeva N, Reprod Biomed online, 2022

Maternal complications obese PCOS        non obese PCOS        OR

n. 3.286                 n. 11.569

Gestational diabetes 25.0%                     16.9%                  1.74                                                         

Gestational Hypertension 9.0%                         5.9%                  1.55

Preeclampsia 10.2%                         6.2%                  2.17

Chorioamnionitis 3.7%                          2.9%                 1.55

Caesarean delivery                    62.5%                        50.0%                 1.41
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CONCLUSIONI
Le gravide PCOS hanno un outcome ostetrico 

peggiore rispetto ai controlli
Tale condizione è ulteriormente peggiorata da:

• Iperandrogenismo
• Iperinsulinemia
•Obesità
•PMA
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Fetal programming and childwood complications

• Programming is the process where a stimulation at
a critical window of development has long-term
effects.

• Barker DJ et al  explained very clearly how
intrauterine environment is associated with 
epigenetic malprogramming of the fetal
metabolism as in GDM occurs, predisposing to 
chronic metabolic disorders and obesity



Fetal programming and childwood complications

• Epigenetics is the study of heritable changes
in gene expression that occur without changes
in the DNA sequence.

• DNA methylation and histone modifications are 
two major epigenetic regulators in mammalian
cells, and may provide a mechanism for the 
stable propagation of gene activity from one
generation of cells to the next.



Fetal programming and childwood complications

Follow-up study performed on childrem from 10 to 14 
years old whose mothers partecipated in the 
Hyperglycemia and Adverse Pregnancy Outcome” 
(HAPO) study (published in 2008)

589 with maternal GDM and 3571 without, children
whose mother performed an Oral Glucose Tolerance
Test (OGTT) according to IADPSG/WHO criteria.

Lowe Jr. WL et al, Diabetes Care, 2019



Fetal programming and childwood complications

• The most important result of this study was that 10.6% 
offspring of mothers with GDM had Impaired Glucose
Tolerance (IGT) compared with 5.0% offspring of mothers
without GDM

• the difference was statistically significant even after
adjusting for child BMI or adiposity and it was independent
of the child’s family history of diabetes type 2. 

• fetal programming remains the only explanation to the 
observed significant association. 

Lowe Jr. WL et al, Diabetes Care, 2019














