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Obesità in gravidanza:

Effetti sulla madre e sul 

futuro del nascituro

In developed nations 
 1/3 of pregnant women are overweight or obese 
 5-10% have diabetes in pregnancy

Popkin S, Slining MM. Obes Rev. 2013; Obesity and Inequities, WHO 2014 

There is some evidence to suggest a shift in the burden of overweight 
and obesity from advantaged to disadvantaged populations

50-60% of overweight or obese women gain more than recommended

 postpartum weight retention increases future cardiometabolic
risks and pre-pregnancy obesity in subsequent pregnancies

Catalano P.M, Shankar K. BMJ 2017;356:j1



The period around
conception is critical for the 
next generation’s health
(DOHaD). 

Parental lifestyle & health
status can adversely influence
long-term risks of 
cardiovascular, metabolic, 
immune and neurological
morbidities in offspring
through developmental
programming (gametes
quality)

Current consensus guidelines 
(SIGO-AOGOI, ACOG, NIHCE, RANZCOG)
advocate for:

- healthy BMI prior to pregnancy 
- Adequate gestational weight gain

© World Health Organization 2016, Catalano P.M, Shankar K. BMJ 2017;356:j1



Across BMI categories, GWG below guidelines was associated with:
• higher risk for SGA
• higher risk for preterm birth 

Across BMI categories, GWG above guidelines was associated with:
• higher risk for LGA
• higher risk of macrosomia
• higher risk of cesarean delivery

Institute Of Medicine 2009

The absolute risk for any adverse 
outcome increased across the full range 
of maternal pre-pregnancy BMI and 
largely independent of GWG

• Optimal GWG ranges (NAM – US National 
Academy of Medicine) had limited predicted value
for the outcome assessed

• Prepregnancy BMI might be a more important
target for intervention than GWG

• Guidelines may need to be reconsidered for 
individual prediction and future research should
assess optimal GWG ranges combined with other
maternal and fetal pregnancy characteristics

LifeCycle Project-Maternal Obesity and Childhood Outcomes Study Group - JAMA 2019



↑ IL-6 &TNF-α (?) stimulates transplacental AA transport

and the uptake of FFA in trophoblast cells

ADIPONECTIN ↓ in obese women  ↓PPAR α and ↑ mTOR

 ↑ AA transport and increases risk of LGA 

LEPTIN ↑ & resistance promotes transplacental transport 

Predisposition to obesity and lep-R in offspring

OBESITY = low grade inflammation

Early pregnancy 
- Spontaneous pregnancy loss
- Hypertension/preecampsia
- Increased insulin resistance  Glucose 

intolerance/GDM
- Preterm-delivery

At term 
- increased risk of cesarean delivery and wound 

complications

Postpartum 
- increased risk of venous thromboembolism
- increased risk depression
- difficulty with breast feeding

Children
- Congenital anomalies 
- LGA/SGA-IUGR 
- Increased body fat at birth (risk of 

childhood obesity)



Body composition and cardiometabolic outcomes: 
higher childhood, adolescence and adult BMI and greater fat 
mass (higher blood pressure, adverse lipid profile and insulin 
resistance as consequence)

Allergic and atopic outcomes: 
increased risks of childhood asthma or wheeze 

Offspring neurocognitive and behavioural outcomes: 
poor cognitive performance and an increased risk of 
neurodevelopmental disorders as cerebral palsy 
(confounders). 

During early pregnancy women with pre-pregnancy overweight and obesity had 

Lower serum folate

Lower Iron

Lower vitamin B12



NHANES, 2004: increased BMI of women 
of childbearing age was associated with a 
lower serum folate level

It could be linked to: 
- low intake for bad nutrition (less

vegetables and fruits)
- Different body composition and 

higher request from the increased fat
free mass

Obesity: ↑mTOR positive regulator of trophoblast folate transporters

K R Howell and T L Powell, Reproduction 2017; Mojtabai R. Eu J Epid 2004;
Stern SJ. Ther Drug Monit 2011; Rasmussen SA. Am J Obstet Gynecol 2008

↑ transport through the placenta = protective mechanism ?
Maternal obesity  1.7 fold increased risk of NTDs 

«Deve essere consigliata una supplementazione maggiore di acido folico (4-
5 mg) a cominciare da un mese prima del concepimento fino alla fine del 

primo trimestre, a causa delle concentrazioni sieriche più basse di folati 
nelle donne obese.»

Nutrizione in gravidanza e durante l’allattamento, raccomandazioni SIGO, AOGOI, AGUI. giugno 2018.

Women with obesity had a lower median serum folate 
and a lower median serum B12 (203.0 pmol/L vs 208.0 
pmol/L, P = 0.03) 

There was a negative correlation between increasing BMI 
and both serum folate and plasma B12 (P = 0.03) 

Acido metil-malonico aumenta anche se B12 è range “normale” (>156 pmol/L - 210 pg/mL)
Limite perchè non ci sia aumento è 488 pg/mL (360 pmol/L )  

Nuovo range di riferimento proposto SINU è 488 pg/mL (360 pmol/L ) per la Vitamina B12 serica Rizzo G. et al Nutrients 2016



Observational retrospective study of 102 first trimester, nonanemic pregnant women
• 37%,were iron deficient using a cutoff for TSAT ≤19% 
• 14% of had ferritin levels <30 ng/ mL 
• 6% had ferritin levels <25 ng/mL 
• 5% had ferritin levels <20 ng/mL

 irreversible negative outcomes of iron deficiency during critical windows of brain 
development suggest to recommend to screen iron parameters

↑ Epcidina (NAFLD, SM, increased adipose tissue) = 
Impaired ability of duodenal iron absorption

What about women in childbearing age?

RCT 278 vs 278 women placebo vs n-3 PUFA (800 + 1200) supplementation 

Women following supplementation in all BMI groups had higher n-3 PUFA concentrations but 
DHA+EPA concentrations differed by BMI category:
 Overweight and obese women had attenuated changes compared to lean women (lower by 2.04%)

Women affected by obesity may not achieve similar n-3 concentrations as in lean women. 

Optimizing n-3 PUFA intake through weight- or BMI-based diet and supplementation strategies can improve health outcomes

In animal studies omega-3 PUFA diet 
- decreases the high rate of macrosomia induced by GDM 
- exerts a lipid-lowering action 
- contributes to the protection against oxidative stress
- restores the immune defense system by shifting the Th1/Th2 phenotype from a proinflammatory

Th1 to a anti-inflammatory Th2 in offspring macrosomic at birth and obese in the adulthood.



Vitamin D supplementation has the potential to promote 
glycaemic control in women with GDM

 Significant decreases in fasting blood glucose, glycated 
haemoglobin, serum insulin concentrations

Soggetti affetti da obesità sviluppano facilmente carenza di vitamina D

Carenza in gravidanza può portare ad alterazioni nel neurosviluppo e 
conseguenti problemi neurocognitivi nella prole

Supplementazione materna durante la gravidanza riduce il rischio di pre-
eclampsia, parto pretermine e basso peso alla nascita

Nutrizione in gravidanza e durante l’allattamento, raccomandazioni SIGO, AOGOI, AGUI. giugno 2018.

Increased calcium needs may therefore be met by diet alone

If low dietary calcium intake supplementation is 
recommended by some to preserve maternal calcium 
balance and bone density and to support foetal development

Calcium supplementation is recommended to 
prevent hypertensive disorders (preeclampsia) in 
women at high risk of hypertension

Macronutrient and Micronutrient Intake during Pregnancy: An Overview of Recent Evidence Aya Mousa et al. Nutrients 2019



Diet of pregnant women affected by obesity had a lower quality compared with the diet of normal-weight women

Compared with other pBMI categories, obese pregnant women consumed less whole fruits and more empty 
calories, such as solid fats, alcohol and added sugars

Shin et al Nutrients 2016; Carmichael et al 2016 Birth Defects Res A Clin Mol Teratol

Nutritional deficiencies during pregnancy is a public health concern, particularly in high-risk populations 

Micronutrient deficiencies impact pregnancy outcomes 
Nutritional interventions could help in improving these outcomes

Take Home Message

• Women affected by overweight/obesity have altered metabolic
profile which could impact their own health and offspring

• Children born to mothers affected by overweight/obesity are at high 
risk of adverse short and long term outcomes

• Obesity needs specific prevention, programming & counselling

Women in reproductive age need personalized 
dietary recommendations & supplementation 

before, during & after pregnancy
to prevent/treat nutrient deficiencies and negative outcomes, more 

specifically if they are affected by overweight/obesity



Grazie!


