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Classification of diabetes in pregnancy

• Type 1 diabetes (results from β-cell destruction, usually 
leading to absolute insulin deficiency)

• Type 2 diabetes (results from a progressive insulin 
secretory defect on the background of insulin resistance)

• Other specific types of diabetes due to other causes, e.g., 
genetic defects in β-cell function, genetic defects in 
insulin action, diseases of the exocrine pancreas (such as 
cystic fibrosis), and drug- or chemical-induced (such as in 
the treatment of HIV/AIDS or after organ 
transplantation) 

• Gestational diabetes mellitus (GDM) (diabetes diagnosed 
during pregnancy that is not clearly overt diabetes)



Son KH et al. Diabet Med 2015; 32:477-486

700,000 /yr in England and Wales

- Up to 5% PGDM or GDM
- 87.5%  GDM
- 7.5%   T1DM
- 5%     T2DM

- NICE guileline 2015 -

Rates of deliveries by GDM and pre-existing diabetes in Korea



Diabetes in pregnancy and risk of 
complications

• Pre-existing diabetes in pregnancy 

is associated with high rates 

of complications:

– Fetal/neonatal
• Congenital malformations

• Perinatal mortality

• Excess fetal growth

• Traumatic delivery

• Neonatal hypoglycaemia

• Hyperbilirubinaemia

• Diabetic fetopathy

– Maternal
• Pregnancy-induced hypertension/

pre-eclampsia

• Polyhydramnios

• Operative delivery

Dunne et al. Diabetes Care 2009;32:1205–6



Blood glucose control is linked with 
outcomes in diabetic pregnancy

Diabetes Control and Complications Trial. Am J Obstet Gynecol 1996;174(4):1343–53



Glucose control and risk of 
malformation

Guerin A. Diabetes Care 30:1920, 2007



Glucose control and risk of 
malformation

Guerin A. Diabetes Care 30:1920, 2007

For every 1% 

decrease in A1c, 

there is 

approximately 50% 

relative risk 

reduction for a 

congenital anomaly



Diabetes in pregnancy and risk of 
complications

Outcome Pregnant women 
with type 1 or 
type 2 diabetes

National data 
(background 
population) 

Rate ratio

Pre-term delivery 37% 7.3% 5

Birth weight ≥90th 
percentile

52% 10% 5.2

Shoulder dystocia 7.9% 3% 2.6

Erb’s palsy 4.5/1000 0.42/1000 11

Neonatal unit 
admission

56% 10% 5.6

Term admission for 
special care 

33% 10% 3.3

Confidential Enquiry into Maternal and Child Health (CEMACH): Pregnancy in Women with Type 1 
and Type 2 Diabetes in 2002–03, England, Wales and Northern Ireland. London: CEMACH; 2005



Maternal and fetal outcome
in Type 1 vs type 2 DM: metaanalysis

Women type 2 DM
↑Perinatal mortality OR 1.50 (1.15-1.96)

↓Ketoacidosis        OR 0.09 (0.02-0.34)

↓C-section            OR 0.80 (0.59-0.94)

No significant differences:
Major congenital malformation

Stillbirth

Neonatal mortality

Spontaneous abortion

SGA/LGA/Macrosomia

Hypoglycemia

RDS
Balsells M. JCEM 2009



• Population-based cohort of 3036 pregnant women with diabetes from 
155 maternity clinics in England and Wales in 2015 and changes since 
2002/2003

• Stillbirth rates among women with type 1 and type 2 diabetes have 
decreased since 2002/2003.

• Rates of preterm delivery and LGA infants are lower in women with 
type 2 compared with type 1 diabetes.

• In women with type 1 diabetes, suboptimal glucose control
and high rates of perinatal morbidity persist with substantial variations 
between clinics.

Diabetologia (2017) 60:1668–1677





Maternal outcomes
Subjects: 163 women with PGDM during 2003-2010 at CGH



Neonatal outcomes



Preconception planning is important

• Pregnancy planning is key

• Meta-analysis of preconception care and major congenital 
malformations in recipients and non-recipients (Ray et al, 2001) 

– Recipients: 2.1% vs. non-recipients: 6.5%

– Relative risk 0.36 (95% CI ;0.22–0.59)

• Preconception care is recommended

– “Women with diabetes and childbearing potential should be 

educated about the need for good glucose control before pregnancy 
and should participate in effective family planning” (Kitzmiller et al, 2008)



UK CEMACH report: pre-pregnancy 
preparation is still suboptimal

Confidential Enquiry into Maternal and Child Health (CEMACH): Pregnancy in Women with Type 1 
and Type 2 Diabetes in 2002–03, England, Wales and Northern Ireland. London: CEMACH; 2005

Pre-pregnancy Type 1 (n=2767) Type 2 (n=1041)

Counselling 
documented

1056 (38.2%) 258 (24.8%)

Glycaemic test recorded 1108 (40.0%) 306 (29.4%)

Folic acid 1187 (42.9%) 306 (29.4%)



Pregnancy outcomes of GDM



Diagnosis of GDM



Pregnancy Outcomes in Korean Women with 
Gestational Diabetes Diagnosed by the IADPSG 
Criteria: A Prospective Cohort Study

Min Hyoung Kim, Moon Young Kim, Sung-Hoon Kim, Joon Suk Hong, Hae Rim Jung, Soo Hun Kwak, Hak Chul Jang

Department of Internal Medicine and Obstetrics and Gynecology, Cheil General Hospital, Dankook University; Seoul National

University Bundang Hospital, Seoul National University College of Medicine, Korea

77th Scientific Sessions of ADA



IADPSG vs 2003 ADA Criteria



• Prevalence of GDM 
- 2.1% by 2003 ADA, 6.2% by IADPSG criteria

• pregnancy outcomes:
LGA   OR; IADPSG 2.39 (1.50-3.81), ADA 2.07 (1.08-3.94)
macrosomia OR; IADPSG 2.53 (1.26-5.10), ADA 3.34 (1.39-8.00)
neonatal hypoglycemia OR; IADPSG 3.84 (1.00-14.74), ADA 4.98 

(1.17-21.31)
preeclampsia OR; IADPSG 6.90 (1.84-25.87), ADA 2.47 (0.28-22.11)
neonatal hyperbilirubinemia OR; IADPSG 1.57 (1.07-2.31), ADA 0.63 

(0.36-1.13)

• No significant differences:
primary cesarean section 
shoulder dystocia or birth injury 
neonatal intensive care 



Conclusion

• The prevalence of GDM by IADPSG 
criteria was relatively low compared 
with other countries.

• However, GDM by IAPDSG criteria was 
significantly associated with risk of 
adverse maternal and neonatal outcomes. 



Maternal gestational weight gain



Goals for weight gain

Prepregnancy BMI   Total wt.gain (kg)   Rate of wt.gain(2&3Tri.)kg/wk 

Underweight (<18.5)         12.5 - 18       0.51 (0.44-0.58)

Normal weight (18.5-24.9)  11.5 - 16            0.42 (0.35-0.50)

Overweight (25-29.9)              7 - 11.5 0.28 (0.23-0.33)  

Obese       (≥30)             5 - 9 0.22 (0.17-0.27)

Institute of Medicine, 2009



Low Gestational Weight Gain Improves Infant and 
Maternal Pregnancy Outcomes in Overweight and 

Obese Korean Women with GDM

Park JE; Gynecol Endocrinol 2011 ;27:775-81 



Research Design

• Subjects : 215 women with obese GDM (BMI≥25kg/m2)

• Modified Institute of Medicine (IOM) guidelines : 
– Inadequate weight gain: < 5.0 kg for obese (BMI≥30) and < 6.8 kg 

for overweight (25≤BMI<30)  
– Normal weight gain: 5.0-9.1 kg for obese and 6.8-11.3 kg for 

overweight
– Excessive weight gain: > 9.1 kg for obese and > 11.3 kg for 

overweight)

• The subjects were divided into three groups according to modified 
IOM guidelines for weight gain during pregnancy: 
– Inadequate (n=42) 
– Normal (n=96) 
– Excessive (n=77)





Fetal outcomes  
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Summary

 Currently used weight gain targets and treatment for 
overweight and obese Asian women with GDM were not 
completely successful.

 The best results were found in women who were not only 
treated for GDM but also gained the minimal weight gain, 
well below IOM recommendations, and those women had an 
incidence of LGA infants similar to the normal population, 
with no adverse effects.

 Therefore, Asian overweight and obese women with GDM 
might need to gain much less weight than the IOM 
guidelines.





Baseline characteristics of the subjects

(62.7%)(22.6%)(14.8%)



Weight gain during pregnancy



OR for GDM development and pregnancy outcome 
according to weight gain at 24–28 weeks of gestation



Conclusion

• Both target weight gain and energy intake 
recommendations for early pregnancy may not be 
optimal for Korean women.

• Race-specific recommendations are needed to 
decrease the risk of GDM without increasing adverse 
pregnancy outcomes.



Long-term outcome

for mother and offspring

- Development of T2DM in women with GDM-



Kim SH, Nutrition 2011;782



Antepartum factors predicting postpartum 

dysglycemia using dependent variable of log AUC 

of glucose at 6-12 wks after delivery

Independent variables  (R2=0.14) Beta P value

BMI 0.054 0.03

Family history of diabetes 0.38 0.05

HOMA-B at late pregnancy -0.003 0.004

Insulin dosage during late 

pregnancy

1.1 <0.0001

AUC : area under the curve of glucose during oral glucose tolerance test 

at 6-12 wks after delivery



Postpartum factors predicting postpartum 

dysglycemia using dependent variable of log AUC 

of glucose at 6-12 wks after delivery

Independent variables  (R2=0.43) Beta P value

BMI at postpartum 0.059 0.04

HbA1c at postpartum 1.2 <0.0001

Plasma triglyceride at postpartum 0.003 0.0083

HOMA-B at postpartum -0.007 0.0001

Energy intake as the percent of 

estimated energy requirement

0.009 0.05

Breast feeding -0.016                                 0.25



Postpartum dietary fat intake
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Conclusion

• Simple dietary and lifestyle modifications such as 

maintaining ideal body weight and avoiding excessive 

consumption of animal foods, energy and fat might 

prevent or delay the onset of type 2 diabetes in women 

with a history of gestational diabetes mellitus



Take home messages
1. The key to improving outcome of pregnancy in 

women with diabetes is strict glycemic control

2.     Preconception counseling and prepregnancy care 
before pregnancy are important

3. Not only meticulous glucose control bus also 
appropriate gestational weight gain are essential

4. More research about long-term follow up and 
intervention for mothers and their offspring are 
needed
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