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Controversie in
tema di uso della metformina nella terapia del diabete 

gestazionale



EFFETTI A BREVE TERMINE
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Passaggio transplacentare della metformina

La suscettibilità alla metformina dipende dalla presenza di 
trasportatori della metformina e dalla maturità della 
funzione mitocondriale 

Nel I trimestre le cellule fetali progenitrici sono resistenti 
alla metformina: l’espressione dei trasportatori è 
trascurabile. 

I trimestre di gravidanza Dal II trimestre di gravidanza

Vi è espressione dei trasportatori per la metformina a livello 
placentare.

Il passaggio transplacentare della metformina è diretto.

Il feto è esposto a concentrazioni di metformina paragonabili a 
quelle terapeutiche della madre.

Linsday (2017) Diabetologia; 60(9): 1612–1619.
Vanky E, Zahlsen K, Spigset O, CarlsenSM Fertil Steril. 2005 May;83(5):1575-8.



- 11 European congenital anomaly registries 
- 2006 - 2013
- 1 892 482 births in Europe

No risk 
of congenital anomalies !



Incremento ponderale gravidico

Preeclampsia

“… our meta-analysis highlights 
largely neutral or positive maternal 
outcomes …. Metformin may not be 
adequate pharmacological treatment 
of GDM in up to 46% of women”

The risk of gastrointestinal side-effects
was greater in metformin-exposed
versus other treatment groups (OR
2.43, 95% CI 1.53–3.84; I2 = 76%, p =
0.0002).











EFFETTI A BREVE TERMINE

• Minore incremento ponderale (GWG)
• Migliore outcome materno
• Trattamento più gradito rispetto a  insulina

• Nessun evento avverso neonatale
• Riduzione ipoglicemia neonatale
• Neonati mediamente più piccoli ma 

non aumentano gli SGA



EFFETTI A LUNGO TERMINE
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BMJ Open Diab Res Care 2018;6:e000456

•  A longitudinal follow-up study of the offspring of women with GDM recruited into a prospective
randomized trial comparing metformin with insulin treatment (MiG trial)

• Objective: to compare body composition and metabolic outcomes at 7–9 years in offspring of
women with gestational diabetes (GDM) randomized to metformin (±insulin) or insulin treatment
during pregnancy

•  Children were assessed at 7 years in Adelaide (n=109/181) and 9 years in Auckland (n=99/396) by
anthropometry, bioimpedance analysis (BIA), dual-energy X-ray absorptiometry (DXA), magnetic
resonance imaging (MRI) (n=92/99) and fasting bloods (n=82/99)
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ADELAIDE COHORT (7 years)

• similar baseline characteristics at the time they were
randomized to metformin or insulin treatment during 
pregnancy

• women treated with metformin had higher glycemia during
treatment than women randomized to insulin

• metformin children larger at birth

AUCKLAND COHORT (9 years)

• the population was more heterogeneous

• women randomized to metformin tended to be larger than those
randomized to insulin

• maternal glycemia was similar

• metformin group had a trend to less weight gain

• pregnancy outcomes were similar

Exposition to a higher nutrient load in utero (as measured
by higher maternal glucose) were ‘protected’ by
metformin, so that they were not more obese or glucose
intolerant as they grew

This may have led to relative ‘undernutrition’ for the fetus and a lower
birth weight than expected. This could mask a beneficial effect of
metformin in others



METFORMIN

Genetics and Epigenetics: New Insight on Gestational Diabetes Mellitus. Front. Endocrinol 11:602477



In vivo experiments utilised samples from pregnancies where women were prescribed metformin during pregnancy 
for gestational diabetes [500–2000 mg/day]. Matched maternal plasma, umbilical cord plasma, and placenta 
samples from 10 pregnancies were obtained.

R2 = 0.84, p < 0.001 R2 = 0.97, p < 0.001 R2 = 0.76, p < 0.001



“…we conclude that primary human trophoblasts exposed to metformin in culture at clinically-
relevant concentrations have reduced levels of mitochondrial respiration, cellular ATP production.
Given the crucial role of placental energy production in supporting fetal growth and well-being
during pregnancy, these results are of key importance in refining assessment of the risk versus
benefit ratio of clinical application of metformin in pregnancy”





GRAZIE PER L’ATTENZIONE!
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