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So what is Precision Medicine?
Medicina clinica individualizzata

Quel  tipo di trattamento mirato alle 
esigenze del singolo paziente sulla base di 
quelle caratteristiche genetiche, biologiche, 
fenotipiche o psicosociali che  distinguono un 
dato paziente da un altro con simili 
caratteristiche

Precision medicine as treatments targeted to the 
needs of individual patients on the basis of genetic, 
biomarker, phenotypic, or psychosocial 
characteristics that distinguish a given patient from 
other patients with similar clinical presentations



Gestational diabetes mellitus (GDM). “Diabetes diagnosed in the second or third trimester 
of pregnancy that is not clearly overt diabetes prior gestation”.
GDM is diagnosed for the first time during pregnancy and generally regresses after delivery 
It may recur, later, prevalently with the characteristics of Type 2 diabetes

Pathophysiological Classification





This risk score may be an important contribution to the prediction 
of GDM-related postpartum diabetes, allowing practitioners to 
easily estimate the diabetes risk in women with prior GDM to help 
tailor their follow-up examinations, and clinicians to identify high-
risk women for targeted prevention studies



S. Burlina, M. G. Dalfra` , A. Lapolla
Diabetes Res Clin Pract (2018),



Relationship between GDM and subsequent cardiovascular disease: 
modifiable and unmodifiable risk factors.





Johnsen S.H, Mathiesen E B, and coll

Mathiesen E B, Johnsen S.H, and coll

Carotid artery intima-media thickness (cIMT) is a 
subclinical measure of early atherosclerosis that 
strongly predicts heart disease and stroke, 
particularly in women.



Early Changes in Vascular Structure and
Function in Women with a History of GDM

cIMT is significantly higher in women with 
history of GDM when compared than women 
without, even among women without 
diabetes and with no components of 
metabolic syndrome, and irrespective of their 
BMI

L. VOLPE, I. CUCCURU, C. LENCIONI, V. NAPOLI, 
A. GHIO, C. FOTINO, A. BERTOLOTTO, G. PENNO, L. BENZI, 
S. DEL PRATO,G. DI CIANNI



Considerations

• GDM can be considered an unmasking of 
underlying and silent risk of both diabetes and 
cardiovascular disease

• “…The effect of GDM on the risk of CVD remains to 
be fully elucidated: it is still not clear whether the 
association existing between GDM and CVD is 
independent of the increased risk of CVD associated 
with type 2 diabetes”…... 



Beyond the clear similarities between the genetic architecture of metabolism in 
pregnant and non-pregnant populations, there are also indications that some genes 
may be uniquely associated with metabolic traits during pregnancy or GDM.



In women at high risk of GDM, only those not carrying the risk
allele G benefited from the lifestyle intervention. Our results
indicate that certain genetic risk variants may modify the
effectiveness of lifestyle interventions. This may provide
important information when planning GDM prevention studies in
the future.



Berna G., et all

On the one hand, the effects of nutrient-gene interaction can lead to an increase in GDM 
risk, as well as illness progression and complications; on the other, they can perform a 
protective action
. 



The identification of genetic markers which 
could explain differences in susceptibility to 
GDM and cardiometabolic risk would 
represent a crucial point in order to set up a 
strategy for the prevention, early diagnosis, 
and treatment of this condition.



The aim of our study was to investigate the 
relationship between clinical parameters in 
GDM and variants in genes involved with 
nutrients and metabolism in 168 pregnant 
Caucasian women with or without GDM by 
High Resolution Melting (HRM) analysis. 



An additional aim was to identify an 
innovative tool for early identification and 
prevention of Cardio-metabolic diseases post 
GDM.



Several variants PPARG2 rs1801282 (C>G); 
PPARGC1A rs8192678 (C>T); TCF7L2
rs7903146 (C>T); LDLR rs2228671 (C>T); 
MTHFR rs1801133 (C>T); APOA5 rs662799 
(T>C); GCKR rs1260326 (C>T); FTO rs9939609 
(T>A); MC4R rs17782313 (T>C) were 
genotyped



Nutrigenetics in GDM

• TCF7L2, PPARG2, PPARGC1A: related to 
carbohydrate metabolism,

• APOA5, GCKR: triglycerides metabolism, 
• LDLR: cholesterol metabolism, 
• MTHFR: folate metabolism
• FTO, MC4R: energy metabolism





A significant correlation was observed 
between TT genotype of TCF7L2 gene and 
increased risk of GDM (OR 5.4 [95% CI 1.5–
19.3]).

These results confirm previuos studies





In GDM a significant correlation was observed 
between lipid parameters and genetic 
variations in additional genes, namely: 
PPARG2 [p=0,02], APOA5 [p=0,02], MC4R 
[p=0,03], LDLR [p=0,01], FTO [p= 0,02]



The TCF7L2 gene
Located on chromosome 10q25.3, is an 
important, ubiquitously expressed 
transcription factor in the Wnt signaling
pathway, involved in the proliferation of 
pancreatic β-cells, and controlling the 
production of incretins such as glucagon 
intestinal peptide (GIP) and glucagon-like 
peptide 1 (GLP-1) in intestinal endocrine 
cells.   Conversion from impaired glucose 
tolerance (IGT) to overt diabetes (Diabetes 
Prevention Program)



PPARG2 rs1801282

PPARG2 rs1801282 polymorphism has been 
associated with impaired insulin sensitivity 
and was called indeed ‘insulin resistance 
locus’



• APOA5-1131T>C SNP modulates the effects 
of macronutrient intake (total fat, 
carbohydrate, and protein) on BMI and 
obesity risk in both men and women. It  
exerts an important role in the T2DM 
development particularly in Asian population. 
In fact, the presence of at least one C allele 
implicated less weight on a high fat diet than 
the presence of homozygosity for the T allele



APOA5-1131T>C variant

An Italian study based on 1,864 patients <45 
years old suggested that this polymorphism
may affect the risk of early- onset MI, with an 
odds ratio of 1.44 (CI: 1.23-1.69) per C allele



MC4R and FTO

Are associated with severe obesity and 
metabolic impairment in Caucasians. In the 
DPS, in men with Impaired Glucose Tolerance 
the AA genotype of rs9939609 in FTO was 
associated of 2.09-fold risk of CVD in men

Lappalainen T. and coll DPP



LDLR rs2228671 polymorphism

LDLR rs2228671 polymorphism and 3rd

trimester LDL-cholesterol levels, it is
interesting to note that a recent meta-
analysis has established rs2228671 as a
protective factor of CHD in Europeans

Huadan Ye and coll



• Our findings support and confirm  the 
association between TCF7L2 rs7903146 
variant with an increased GDM risk

• Our results about the investigated genetic 
variants provide important information about 
cardiometabolic risk in GDM and help to plan 
future prevention studies.



M. Franzago , F. Fraticelli, D. Marchetti , C. 
Celentano, M. Liberati, L. Stuppia, 
E. Vitacolonna .Diabet Res Cl Pract, 2018

Nine gene variants associated with nutrients and metabolism were
genotyped in 104 GDM cases and 124 controls using High Resolution Melting

(HRM) analysis.

Results: The genetic variant rs7903146 (C > T) in TCF7L2 gene showed
a strong Association with GDM risk (OR: 2.56; 95% CI: [1.24–5.29]).
Moreover, a significant correlation was observed between lipid parameters
and polymorphisms in other genes, namely PPARG2
[p = 0,03], APOA5 [p = 0,02], MC4R [p = 0,03], LDLR [p = 0,04]
and FTO [p = 0,03]. In addition, rs17782313 variant, mapped close
to MC4R gene, was associated to BMI in pre-pregnancy
[p = 0,02] and at the end of pregnancy [p = 0,03] in GDM group.
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M. Liberati, L. Stuppia, 
E. Vitacolonna 
Diabet Res Cl Pract, 2018

Nutrigenetic variants 
and ,cardio-metabolic 
risk in women with or 
without  gestational 
diabetes
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Conclusions (1) 

The early identification of subjects who 
could benefit from preventive strategies 
is a priority for public health. The 
diagnosis of GDM increasingly represents 
an extraordinary opportunity to alter the 
natural course of a disease: it is 
important to have reliable predictive 
tools



Conclusions (2)
GDM represents an important opportunity in 
the era of “Precision Medicine” and “Precision 
Nutrition.” 
Further studies are required to examine 
whether incorporation of our panel genes 
into an algorithm including genetic, clinic, 
and metabolic variables will help further 
improve the identification of women with 
GDM at early risk of diabetes and CVD



Conclusions (3)

Our studies provides potential newer markers 
and could improve the identification of 
women with GDM at early risk of diabetes and 
CVD to plan individualized preventive 
interventions.
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