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OBESITY IS A STATE OF LOW-GRADE INFLAMMATION



MetS Definitions
The MetS is a cluster of metabolic abnormalities that appear to directly promote the 

development of atherosclerotic cardiovascular diseases and type 2DM
& 

It is characterized by a chronic low-grade systemic inflammation



Diabet Med. 2006 May;23(5):469-80.



Sovrappeso
18-24 aa -> 9.9%
25-34 aa -> 14.8%
35- 44 aa -> 19.9%

Obesità
18-24 aa ->  2.7%
25-34 aa ->  4.9%
35-44 aa ->  7.4%

ISTAT 2013

Cedap su 34.466 donne che hanno partorito nell'anno 2013 in Emilia Romagna:
- 67% normopeso
- 7.3% sottopeso
- 17.8% sovrappeso
- 7.9% obese 2015: Obese 9.8%



LA GRAVIDANZA RAPPRESENTA UN TEST METABOLICO PER L’ORGANISMO.

Pregnancy complications and maternal cardiovascular risk: opportunities for intervention and screening?
Naveed Sattar, Ian A Greer
BMJ. 2002 Jul 20; 325(7356): 157–160.



PRENATAL CARE

Ghaffari N et al, Am J Obstet Gynecol, 2015





70 observational studies (1977-2007),  including 671,945 women (old criteria)

Overweight OR 1.97 (95% CI=1.77-2.19)

Obesity Ist OR 3.01 (95% CI=2.34-3.87)

Obesity 2nd-3rd OR 5.55 (95% CI=4.27-7.21)

GESTATIONAL DIABETES MELLITUS 

Obesity Reviews
2009

1 Kg/m2 prevalence of GDM 
increased by 0.92%

Before HAPO study





SLEEP DISORDERS BREATHING 
(OBSTRUCTIVE SLEEP APNEA) 

Group of disorders characterized by abnormal respiratory patterns 
(apneas, hypopneas) or abnormal gas exchange (hypoxia) during sleep

The most common type
especially among young obese women

Is
obstructive sleep apnea (OSA) 

result of repetitive episodes of upper airway obstruction during sleep



SDB is prevalent in early pregnancy 
Pregnancy itself has been linked to an increased risk for SDB.

 in the non pregnant population SDB have be linked to hypertension and type 2 
diabetes

 In pregnancy it correlates in pregnancy (PIH, PE, GDM).

enhanced inflammatory and oxidative stress responses
 endothelial damage, and metabolic derangements

These same biological pathways have been associated with adverse pregnancy outcomes 
(PE, GDM, spontaneous PTB, and IUGR)  Louis j, Obstet & Gyn 2012

 Frequent snoring in pregnant women is associated with 
 impaired glucose tolerance and GDM

Facco FL, Am J Obstet Gynecol 2010

 pregnancy induced hypertension (gestational hypertension and pre-eclampsia)                                                                      
Bourjeily G, Eur Respir J, 2010
Ursavas A, Respiration 2008
Franklin KA, Chest 2000
Pérez-Chada D, Acta Obstet GynecolScand 2007

Maternal- Neonatal outcomes and SDB in Pregnancy



1,559,551 deliveries

Risk of preterm birth:
• Spontaneous
• Medically indicated

…increases with BMI!

Population-based cohort study of women with live singleton births in Sweden from 
1992 through 2010. 
Maternal and pregnancy characteristics were obtained from the nationwide Swedish Medical Birth Register.

Pregnancy induced hypertension
Diabetes mellitus

2015

Preterm birth



Risk of spontaneous PTB

Risk of medically indicated PTB



Stillbirth





Maternal obesity
Excessive GWG
GDM & pregestational

Diabetes

Independent
predictors

of 
MACROSOMIA

(>4000g)

14.109 women



37 observational studies included in the meta-analysis
More than 700.000 women

Investigating the effect of maternal BMI categories on  
 Birth-weight
 Overweight/obesity in the offsprings

- 16 studies assessed the association between BMI and SGA
- 21 studies assessed the association between BMI and LGA



In comparison with normalweight:

• Pre-pregnancy overweght/obesity 

increases the risk of LGA, HBW 

and macrosomia

PRE-PREGNANCY 

BMI 

& 

RISK OF LGA





• The prenatal diagnosis is imprecise

• Suspicion is not an indication for IOL because it does not improve 

maternal-fetal outcomes

How should a diagnosis of suspected fetal macrosomia affect the management of labor and 
vaginal delivery?

A clinician’s suspicion of a LGA fetus on prenatal examination and communication of fetal size 
concerns to the patient has been associated with increased labor and delivery interventions





2014

• There is accumulating abundant evidence linking macrosomia to increased overweight 
and obesity in adolescents as well as adults.

• The prevalence of childhood obesity is between 2.4 and 2.7 times higher in the offspring 
of obese women.

• This risk is further increased with additive risk factors such as maternal diabetes during 
pregnancy.

• Maternal obesity is also associated with cardiovascular disease in the adult offspring.

childhood obesity





GDM

GDM was higher in obese (33.3%) vs overweight (13.5%, p = 0.022). 

Women who developed GDM had babies with 

 higher birthweight (3,573 ± 364 vs. 3,400 ± 337 grams, p = 0.03) 

 higher occurrence of LGA babies (12.8% vs. 4%, p = 0.05)

while occurrence of SGA was not affected (7% vs. 13%).

139 women with
- BMI ≥ 25 
- 9th-12th week 
 Lifestyle program:

- low glycemic diet with caloric restriction (1800 kcal/day)
- physical activity
BIA was performed at enrolment and at 35th-36th week. 

28.1% women



INCREASED FAT MASS AND RISK OF SGA BABIES

As expected… ↑ GWG = ↑ Birthweight

But GWG is just an approximate parameter…



INCREASED FAT MASS AND RISK OF SGA BABIES

p = 0.006
r = 0.261

FFM also accounts for:
• growing uterus
• foetus
• adnexes

FAT-FREE MASS

Very few had a 
decrease in FFM…

FFM changes (kg)

A positive correlation was found between birthweight centile and 
fat free mass (FFM) variation



Lifestyle-induced maternal body composition changes and birthweight in 
overweight/obese pregnant women

INCREASED FAT MASS AND RISK OF SGA BABIES

LGA =

↑ FM
↑SGA

X
10°

90°
p=0.093
r=-0.143

FAT MASS

FM changes (kg)   



INCREASED FAT MASS AND RISK OF SGA BABIESMASSA GRASSA VISCERALE e SGA 



Treatment in these patients should be multidisciplinary and involve nutritionists, 

dietitians, other internal medicine specialists, psychologists, and psychiatrists.

Pregnancy of the obese patient should be considered a high risk and thus be more 

closely monitored.

The obstetrician should inform the patients on the different risks and complications and keep them actively 

involved in the treatment.

Physician and patient cooperation and attention can lead to early detection of complications and better fetal and 

maternal outcome. 

The obstetrician's role does not end until after pregnancy, when… 

…every effort should be made 

to encourage weight reduction and lifestyle modification 

in order to minimize the risks for the mother and her future offspring.

2014



“HIGH QUALITY EVIDENCE INDICATES THAT 
• DIET
• EXERCISE
• BOTH DURING PREGNANCY CAN REDUCE THE RISK OF 

EXCESSIVE GWG”

“Other benefits may include a lower risk of :
- Caesarean delivery
- Macrosomia 
- Maternal hypertension 
- neonatal respiratory morbidity

…particularly for high-risk women receiving combined diet and 
exercise interventions

Evidence from 65 RTCs using:
• Diet
• Excercise
• Both strategies combined

2015

Compared with no intervention

GWG



2017

11 RCT
2.786 women 

GDM



Effect of diet- and lifestyle-based metabolic risk-modifying interventions 

on preeclampsia: a meta-analysis. 
Allen R Acta Obstet Gynecol Scand 2014 Oct

18 studies included :

• 6 diet

• 6 diet + physical excercise + lifestyle changes

• 6 essential fatty acid implementation

… compared with control group

The interventions overall reduced the risk of preeclampsia
(RR 0.81, 95% CI 0.69-0.94; p = 0.0006)

There was no reduction in the risk of preeclampsia with 

mixed interventions (RR 0.93, 95% CI 0.66-1.32, p = 0.68)

fatty acid supplementation  (RR 0.92, 95% CI 0.71-1.18; p = 0.49)

Pre-eclampsia 



Preterm birth



13 RCTs: 1,228 women
6 non RCTS: 1,534 women

The nature of interventions varied widely between studies (i.e. individual or group sessions)

2012



Study Design: Multicenter RCT

Inclusion Criteria:
- Singleton pregnancy
- between 10+0-20+0 weeks
- BMI≥25 kg/m2

Exclusion Criteria: Multiple pregnancy, or type 1 or 2 diabetes

Dietary and Lifestyle Advice Group

Standard Care Group

2008-2011: 
2.152 women

2014

To determine the effect of antenatal dietary and lifestyle
interventions on health outcomes in overweight and 
obese pregnant women



2014

Primary outcome: LGA (>90° centile)

18% reduction



…Follow-up:16th, 20th, 28th & 36th week



… Try to help future baby’s development…


