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1 Diabetes in pregnancy. Clinical Guideline. NICE 2008 

UK Data: 177 800 pregnancies complicated by hyperglycaemia
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Early Fetal development

• Risk congenital malformations 3-5 times
higher than background population

• Teratogenic effects of hyperglycaemia and
ketonaemia implicated in fetal embryopathy

• “Oxidative stress hypothesis”



Pathophysiology Fetal Macrosomia

Nature Reviews Endocrinology (12): 533-546  



Postnatal Complications



Intrauterine Death/ Still Birth

3-5 times higher than 
background rate 

Mechanisms poorly 
understood

Thought to relate 

• fetal hypoxia

• Placental 
insufficiency

Teramo et al 2004 Diabetologia
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Type 2 Diabetes: Preconception 
Care

• Well established guidance for women with pre-gestational 
diabetes 

• Evidence base largely exists in women with previous neonate 
with neural tube defect

• Consider potential vitamin B12 deficiency
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Type 2 Diabetes: Preconception Care

• Statins – potentially teratogenic 
• Congenital malformation risk Unadjusted RR 1.79 (95% CI 

1.43-2.27): Adjusted RR 1.07 (95% CI 0.85-1.37)

• ACE/ARBs – unclear effects of first trimester exposure
• Use in 2nd/3rd trimester contraindicated due to damaging 

effects on kidneys



Type 2 Diabetes: Preconception Care

Target HbA1c 
≤ 48mmol/mol 
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Rolnik et al 2017 NEJM 377:613 

• N=1776

• High risk for pre-term PET

• Randomised 150mg aspirin 
versus placebo from 12 weeks
gestation

• NOT specifically diabetes

Type 2 Diabetes Antenatal Considerations:
Pre-eclampsia Prevention



Antenatal Care: Further 
Considerations 

Rasmussen K.L. et al. Diabetologia 2009

Retinal screening recommended 
at least twice (booking and 28 
weeks)

Risk progression retinopathy not 
as high as Type 1 diabetes

- occurred in 14%

Reduction in HbA1c from 
baseline to 34 weeks significantly 
higher in those with progression



FPG
< 5.5 mmol/L

One hour
Post-prandial glucose
< 7.8mmol/L

• HbA1c monitoring should be used second line

• No evidence base for use continuous glucose 
monitoring in Type 2 Diabetes/ GDM

Glucose Monitoring in Type 2/ GDM



Fetal Monitoring



➢ RCT metformin vs insulin in 751 women with GDM

➢ Trial designed to rule out 33% increase in composite of 

the following

➢ Neonatal hypoglycaemia/ RDS/ need for phototherapy/ birth 

trauma/ APGAR <7/ prematurity

➢ Improved satisfaction in women receiving metformin

➢ 46.3% required supplemental insulin



Metformin versus insulin for treatment of Gestational Diabetes. NEJM 2008(358)
Metformin in Gestational Diabetes: the offspring follow-up (MiG TOFU). DC. 2011(34)  
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National Pregnancy in Diabetes Audit Report 
(2016)



Perinatal Outcomes in T2DM

• East Anglia Study Group for Improving
Pregnancy Outcomes in women with Diabetes
(EASIPOD)

• 682 consecutive T1DM and T2DM (2006-2009)
– 59.8% T1DM: 40.2% T2DM

– HbA1c: 63mmol/mol T1DM vs 52 mmol/mol
T2DM

– No difference combined congenital anomaly and
perinatal mortality rates 67/1000 T1DM vs
50/1000 T2DM

Hewapathirana NM, Murphy HR Current Diabetes Reports 2014 



Further Challenges Associated with 
T2DM

Non-white ethnicity: 59.4% versus 23% T1DM

Social deprivation quintile 5: 41.5% versus 24.0% T1DM



Stillbirth Rates, England and Wales: 1927 to 
2018



Still Birth Rates

• UK has one of the highest still birth rates in high income studies

• Overall rate 4.7 per 1000 births



➢HbA1c measured at 47 days in 16,122 women: 
New Zealand 2008-2010

➢HbA1c assessed against OGTT <20 wks
➢Women invited for OGTT if HbA1c >5.6%





R Agha-Jaffar et al, JMFNM 2019 

• Case control study (n=200)

• Women with hyperglycaemia diagnosed early in
pregnancy (eGDM n=40) compared to two
separate weight and age-matched control groups

– Recognised Type 2 diabetes (T2DM, n=80)

– GDM (rtGDM, n=80)



Maternal baseline demographics and biochemical data 



Variations in Fetal Birth Weight and Adjusted Birth Weight Centile



Postpartum Glucose Assessments 
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Long Term Risks for the Mother

Kim et al Diabetes Care 2002   
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Childhood Obesity and Metabolic Imprinting: the ongoing effects of childhood obesity.
Diabetes Care.  2007; 30 (9): 2287- 2292

Fasting > 5.3mmol/L

Maternal Hyperglycaemia and Childhood Obesity

Normal Fasting Glucose+ GCT, Normal OGTT

Weight > 85th centile

Weight >95th centile



Gestational diabetes mellitus and long-
term consequences for mother and 

offspring: a view from Denmark 
Damm P., Houshmand-Oeregaard A., Kelstrup L., et al. 

Diabetologia (2016) 59:1396-1399

• Follow up offspring born to women in one of three
groups: GDM, T1DM, background population

• Pre-diabetes/ diabetes was present in 21%, 11% and
4% offspring aged 18-27 years respectively

• 8-fold and 4-fold increase in prediabetes/ diabetes
risk in GDM and T1DM offspring



Mild Gestational Diabetes Mellitus and 
Long-Term Child Health

Landon M.B., Rice M.M., Varner M.W., et al: Diabetes Care 2015;38:445–452 

• Follow up study of children enrolled in an RCT of “mild
GDM” treatment versus no treatment (n=500)

• Maternal demographics similar in two groups

• BMI ≥95th and ≥85th percentiles similar in treated versus
non-treated groups: 20.8% vs. 22.9% and 32.6% versus
38.6% respectively

• No difference in metabolic dysfunction
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• Meta-analysis of nineteen studies ( 3723 neonates) 

• Neonates born to metformin treated mothers had
• Lower birth weights (mean difference -107.7g)
• Lower OR macrosomia and LGA (OR 0.59 and 0.78 

respectively) relative to insulin treated mothers
• Significantly higher BMI in metformin treated group





Strategies to Prevent GDM

Dietary intervention

➢ Results conflicting

Increased physical activity

➢ No benefit with intervention

Combined lifestyle interventions

➢ Improved materno-fetal outcomes in absence of improving
maternal hyperglycaemia
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