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The Metformin in Gestational Diabetes (MiG) trial

Rowan JA et al,   N Engl J Med. 2008

• Prospective randomized 

• Open-label

• Metformin vs Insulin

• Multinational

• Multicentre

• N. 751

• At 20 to 33 weeks of 

gestation

Metformin Group

(N = 363)

Age 33.5±5.4

Insulin Group

(N = 370)

Age 33.0±5.1

Primary Outcome: a 

composite of neonatal 

hypoglycemia,

respiratory distress, 

need for phototherapy, 

birth trauma, 5-minute 

Apgar score less

than 7, or prematurity. 



Rowan JA et al, : N Engl J Med. 2008

Maternal Outcomes
Results of Questionnaire on Acceptability of Treatment

The Metformin in Gestational Diabetes (MiG) trial



Metformin in gestational diabetes: the

offspring follow-up (MiG TOFU)

Rowan JA et al. BMJ Open Diabetes Res Care. 2018.

• Longitudinal follow-up 

study of the offspring of

women with GDM

• Metformin vs Insulin

• Multicentre 

• N. 502

Adelaide Group

(N = 109)

Mean age 7

Auckland Group

(N = 99)

Mean age 9

Insulin Group

(N = 51)

Metformin Group

(N = 58)

Insulin Group

(N = 54)

Metformin Group

(N = 45)

Objective: to compare body 

composition and metabolic 

outcomes at 7–9 years in 

offspring of women with GDM 

randomized to metformin 

(±insulin) or insulin treatment 

during pregnancy.

Children were assessed  by 

anthropometry, BIA, DEXA,

MRI and fasting blood



Children outcomes

Metformin in gestational diabetes: the

offspring follow-up (MiG TOFU)

Rowan JA et al. BMJ Open Diabetes Res Care. 2018.



He K et al. J Clin Pharm Ther. 2022

Mean difference for 5-min 

Apgar score between the 

metformin and insulin arms

Risk ratio for neonatal hypoglycaemia between the 

metformin and insulin arms

The efficacy and safety of metformin in pregnancy of 

GDM or T2DM: a meta-analysis of 21 controlled trials 



Metformin

Risk ratio for large for gestational age 

(LGA>P90) between the metformin 

and insulin arms

Risk ratio for small for gestational age 

(SGA<P10) between the metformin 

and insulin arms

He K et al. J Clin Pharm Ther. 2022



Consensus positions

Nuha A. et al. Diabetes Care 1 January 2023; (Supplement_1): S254–S266.

Laura Sciacca et al. Position paper of the Italian Association of Clinical Diabetologists (AMD), 

Italian Society of Diabetology (SID), and the Italian Study Group of Diabetes in Pregnancy. 

Metformin use in pregnancy. (2023).



Continuous glucose monitoring in pregnant women with type 1 diabetes 
(CONCEPTT)

Feig DS et al. Lancet Diabetes Endocrinol 2017

Primary outcome: change in HbA1c%

Secondary outcome: Obstetric and neonatal

parameters

Multicentre, open-label, randomised controlled trial

N:325 women randomized 1:1 to CGM in addition

to capillary glucose monitoring or capillary

glucose monitoring alone.



CGM-based targets for diabetes in pregnancy 

Battelino T et al, Diabetes Care 2019 



Conclusions

• The use of metformin could be a valid therapeutic option in women with GDM, particularly if affected by

pre-gestational obesity.

• Women treated with metformin during pregnancy have better glycemic control, minor insulin requirements,

and less gain pregnancy weight.

• Women prefer metformin therapy to insulin injection.

• Metformin appears to reduce the risk of LGA, birth weight >4000 g, neonatal hypoglycemia and ICU

admissions.

• Metformin may increase the risk of SGA.

• CGM should be suggested to all women with T1D in pregnancy



Back up slides 



Risk of the primary long-term outcomes by 

exposure group

Brand KMG, BMJ Open Diabetes Res Care 2022

• Register-based cohort 

study

• Metformin vs Insulin vs 

Combination

• Multicentre

• N. 10.129

Insulin Group

(N = 5.273)

Metformin Group

(N = 3.967)

Combination 

Group

(N = 889)

Primary outcome: long-term 

offspring obesity, 

hypoglycemia, 

hyperglycemia, diabetes,

hypertension, polycystic 

ovary syndrome, and 

challenges in motor–social 

development



Risk of adverse outcomes at birth by exposure group

Brand KMG, BMJ Open Diabetes Res Care 2022



Metformin in women with type 2 diabetes in pregnancy (MiTy)

Feig DS et al. Lancet Diabetes Endocrinol 2020

Birthweight distributions in infants of women in the 

metformin and placebo groups

• Randomized 

• Double masked

• Placebo controlled

• Multinational

• Multicentre

• N. 502 (age 18 – 45)

• 6 weeks of gestation

Metformin Group

(N = 253)

Placebo Group

(N = 249)

Primary outcome: 

pregnancy loss, preterm 

birth (<37 weeks’ gestation), 

birth injury, moderate or 

severe respiratory distress 

syndrome, neonatal 

hypoglycemia,

and NICU admission lasting 

>24 h; appendix p 34).



Feig DS et al. Lancet Diabetes Endocrinol 2020

Metformin in women with type 2 diabetes in pregnancy (MiTy)

Maternal outcomes
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