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Koo BK, et al. PLoS One 2016;11:e0153107

HIRA database



Landon MB, et al. N Engl J Med 2009;361:1339

Mild GDM: abnormal result on 100-g OGTT but FPG < 95 mg/dL



Landon MB, et al. N Engl J Med 2009;361:1339



•선별검사와진단기준에절대적인기준이없다.

⋅ Universal vs. selective screening

⋅선별검사시기는?

⋅적절한검사방법과 cutoff value? 



Risk assessment 

at 1st prenatal visit

Average riskLow risk

Age < 25 years

Normal weight before pregnancy

No family history (1st-degree 

relatives) of diabetes

No history of abnormal glucose 

tolerance

No history of poor obstetric outcome

Not members of an ethnic/racial 

group with a high prevalence of 

diabetes

High risk

Marked obesity

Personal history of GDM

Presence of glycosuria

Diagnosis of PCOS

Strong family history of diabetes

Glucose testing* as soon as feasible

Retest between 24 & 28 weeks

If negative

Test at 24~28 weeksNeed not be screened for GDM

ADA. Clinical Recommendation. 2010

Standard diagnostic test; FPG ≥ 126 mg/dL, casual glucose ≥ 200 mg/dL

In the absence of unequivocal hyperglycemia, the diagnosis must be confirmed on a subsequent day.

*Confirmation of the diagnosis precludes the need for any glucose challenge.



Two-step approach

50-g glucose load

140 mg/dL1-h

75-g glucose load100-g glucose load

95 mg/dLFasting95 mg/dLFasting

180 mg/dL1-h180 mg/dL1-h

155 mg/dL2-h155 mg/dL2-h

140 mg/dL3-h

Two or more of concentrations; positive diagnosis

Should be done in the morning after an overnight fasting of between 8 & 14 hours and after at least

3 days of unrestricted diet and unlimited physical activity 

Should remain seated throughout the test & should not smoke throughout the test

identify ~80% of women
with GDM (130 mg/dL, ~90%)

ADA. Clinical Recommendation. 2010



HAPO Study Cooperative Research Group N Engl J Med 2008;358:1991

Objective: to clarify associations of levels of maternal glucose lower than those diagnostic of diabetes with perinatal

outcome

25,505 pregnant women

75-g OGTT at 24 to 32 weeks

FPG ≤ 105 mg/dL

2-hr PG ≤ 200 mg/dL

Continuous associations of  maternal

glucose levels below those diagnostic

of diabetes with increased with birth

weight & cord-blood c-peptide level

(No obvious threshold)



International Association of  Diabetes & Pregnancy Study Groups (IADPSG) Consensus Panel. Diabetes Care 2010;33:676

Reference: mean values for FPG, 1-h, & 2-h OGTT plasma glucose concentration (81, 134, 111 mg/dL)

Predefined value for the OR at the threshold relative to the mean should be 1.75.

To diagnose GDM & cumulative proportion of HAPO cohort equaling or exceeding those thresholds

Above threshold (Cumulative %)Glucose concentration threshold 

(mg/dL)*

Glucose measure

8.392FPG

14.01801-h PG

16.1†(+1.7)1532-h PG

*One of more of these values from 75-g OGTT must be equaled or exceeded for the diagnosis of GDM.



When -On the initial visit for prenatal care

Who - Performing in allvs. only high risk women

- On the basis of the background frequency of abnormal glucose metabolism 

& on local circumferences

- Universal testing early: clinical value (?) or cost-effective (?) 

International Association of  diabetes & Pregnancy Study Groups (IADPSG) Consensus Panel. Diabetes Care 2010;33:676



How

A little evidences whether there is benefit of generalized testing to diagnose & treat GDM 

before the usual window of 24~28 weeks’ gestation 

 IADPSG Consensus panel does not recommend routinely performing OGTTs

before 24~28 weeks’ gestation 

To diagnose overt diabetes in pregnancy

Consensus thresholdMeasure of glycemia

≥ 126 mg/dLFPG

≥ 6.5% (standardized methods)HbA1c

≥ 200 mg/dL + confirmation*Random plasma glucose

*If a random glucose plasma glucose is the initial measure, the tentative diagnosis of overt 

diabetes in pregnancy should be confirmed by FPG or HbA1c.

International Association of  diabetes & Pregnancy Study Groups (IADPSG) Consensus Panel. Diabetes Care 2010;33:676



1st prenatal visit

(before 13 wks)

FPG, HbA1c, RPG

Overt diabetes No overt diagnosis

Preexisting 

diabetes
FPG 92~125 mg/dL* FPG < 92 mg/dL

Tx. & F/U GDM*
24~28 week’s 

gestation

2-hr 75-g OGTT

All (?) or only high-risk women (?)

To diagnose overt diabetes in pregnancy

Consensus thresholdMeasure of glycemia

≥ 126 mg/dLFPG

≥ 6.5% (standardized methods) HbA1c

≥ 200 mg/dL + confirmation*Random plasma glucose

If a random glucose plasma glucose is the initial measure, the tentative diagnosis 

of overt diabetes in pregnancy should be confirmed by FPG or HbA1c.

To diagnose GDM using 75-g OGTT

ThresholdGlucose measure 

92 mg/dLFPG

180 mg/dL1-h PG

153 mg/dL2-h PG

Overt diabetes: FPG ≥ 126 mg/dL

GDM: one of more values equals or exceed

threshold

Normal: all values on OGTT less than threshold

*Studies should be conducted to determine whether is 

it is cost-effectiveness to perform an OGTT

International Association of  diabetes & Pregnancy Study Groups (IADPSG) Consensus Panel. Diabetes Care 2010;33:676



•환자수증가 (2-3배)

• Cost-effectiveness

• Mild GDM 환자들: clinical relevance… T2DM risk post 

partum…



24~28 weeks

ADAADAEndocrine Soc.WHO

50-g OGTTGlucose challenge

≥ 1401-hr (mg/dL)

75-g OGTT100-g OGTT75-g OGTT75-g OGTTGlucose challenge

≥ 92≥ 9592~12592~125Fasting (mg/dL)

≥ 180≥ 180≥ 180≥ 1801-hr (mg/dL)

≥ 153≥ 155153~199153~1992-hr (mg/dL)

≥ 1403-hr (mg/dL)

≥ 1≥ 2≥ 1≥ 1No. of abnormal values

1st prenatal visit (before 13 weeks of gestation)

Endocrine Soc.

92~125FPG (mg/dL)

-RPG (mg/dL)

-HbA1c (%)



(고시제2007-46호, 2007.6.1. 시행)

임산부에게실시한 OGTT는임신성당뇨병의고위험군의경우(소변검사상당

검출, 4 kg이상의거대아분만력, 선천성기형아출산력, 당뇨의가족력, 원인불

명의자궁내태아사망의분만력, 비만, 30세이상의산모등)와당뇨기왕력이

있거나의심되는임산부에게인정함을원칙으로하며, 100 g OGTT는 50 g 

OGTT결과 140 mg/dL 이상인경우인정함.



(고시제2015-217호, 2015.12.15. 시행)

- “산전진찰”에 50-g OGTT 포함

임신 24~28주사이에 1회만인정. 부하검사시사용한약제별도인정.

- 100-g OGTT

50-g OGTT에서 140 mg/dL (고위험군 130 mg/dL) 이상인경우인정

산부인과에서태아모니터링관리할경우관리료추가



∙ Strict glycemic control prior to conception: HbA1c < 6.5 (7.0)% 

∙ Planned pregnancy

∙ HbA1c, TSH, Cr., urinary albumin to creatinine ratio, medication review, 
ophthalmologic exam

Blumer I, et al. J Clin Endocrinol Metab 2013;98:4227

∙ Insulin 맞는환자라면, MDI 또는 pump 고려

∙ Daily folic acid 5 mg to reduce the risk of neural tube defects

ADA. Standards of  Medical Care in Diabetes. Diabetes Care 2016



∙ Detailed ocular assessment (qualified eye care professional)

If retinopathy (+) -악화가능성설명하고, 미리치료…

- T/M마다 f/u, 분만 3개월후 f/u

∙ BP control 110~129/65~79 mmHg

- D/C RAS blocker d/t fetal damage

- Chronic diuretics use: not recommended (restricted maternal plasma volume)

- Methyldopa, labetalol,diltiazem, clonidine, prazosin

Blumer I, et al. J Clin Endocrinol Metab 2013;98:4227

∙ D/C Statin, fenofibrate, niacin

ADA. Standards of  Medical Care in Diabetes. Diabetes Care 2016



≤ 95 mg/dLPremeal, bedtime

≤ 140 mg/dL1-hr postprandial

≤ 120 mg/dL2-hr postprandial

< 6.0~6.5% (6.0~7.0%) HbA1c

≤ 105 mg/dL*

≤ 155 mg/dL*

≤ 130 mg/dL*

ADA. Standards of  Medical Care in Diabetes. Diabetes Care 2016

*If women cannot achieve these targets(left) without significant hypoglycemia, the American Diabetes Association(ADA) 

suggests less stringent targets based on clinical experience and individualization of care.



Glycemic monitoring in pregnancy

∙ HbA1c; monitored more frequently

∙ SMBG: testing before & either 1 or 2 hrs after the start of each meal, bedtime, 

during the night…

ADA. Position Statement. 2015



Management of GDM

∙ Medical nutrition therapy

∙ Exercise for 30 minute or more

∙ Glucose monitoring

∙ If not controlled by MMT/exercise, insulin… glyburide, metformin

ADA. Position Statement. 2015

∙ Target blood glucose levels as close to normal is possible



Insulin use in pregnancy

∙ 1st T/M때는 total daily dose of insulin감소. 

∙ Basal insulin에비해 prandial insulin 요구량이많음.

∙ 2nd T/M때는다시증가(d/t rapidly increasing insulin resistance)

∙ Approved for use in pregnancy (FDA category B)
- Basal insulin; Detemir, NPH
- Prandial insulin; Lispro , aspart, regular insulin

ADA. Position Statement. 2015



⋅ Preferred agent: insulin

- 1st T/M때는인슐린요구량감소, 2nd T/M때다시증가

- Basal insulin에비해 prandial insulin요구량이많음.

- Approved for use in pregnancy (Category B)

• Basal insulin; Detemir, NPH

• Prandial insulin; Lispro , aspart, regular insulin

⋅ Metformin

⋅ Glyburide

ADA. Standards of  Medical Care in Diabetes. Diabetes Care 2016



Syngelaki A, et al. N Engl J Med 2016;374:434

450 pregnant womenwithout DM who had BMI ≥ 35 kg/m2Participants

Metformin 3.0 g/dayIntervention

PlaceboComparator

12 to 18 wks of gestation to deliveryPeriod of treatment

Neonatal birth-weight1° Outcome

Results

No significant between-group difference1° Outcome

4.6 kg vs. 6.3 kg (P < 0.001)Maternal wt. gain

3.0% vs. 11.3% (OR 0.24, 95% CI 0.10 to 0.61)Preeclampsia

No significant between-group differenceGDM/Adverse
neonatal outcomes



Rowan JA, et al. N Engl J Med 2008;358:2003

∙ Equivalent pregnancy outcome, reduction in weight gain, loss maternal 
hypoglycemia

∙ Need for supplemental insulin in metformin group: 46.3%

∙ Effective but…
∙ Higher risk of neonatal hypoglycemia, fetal birth weight, & macrosomia

Zeng YC, et al. Adv Med Sci 2014;59:95

FPG < 110 mg/dL이고임신 25주이상 GDM 환자



Koo BK, et al. PLoS One 2016;11:e0153107

HIRA database between 2009 & 2011



3 hr2 hr1 hr0 hr

--158-50-OGTT (mg/dL)

13016518585100-OGTT (mg/dL)

5.8%HbA1c (%)

Post-dinnerPost-lunchPost-breakfastFastingSMBG (mg/dL)

145150125881st

152162115852nd

146148121913rd

Humalog 8 UHumalog 8 U

Post-dinnerPost-lunchPost-breakfastFastingSMBG (mg/dL)

112~120110~125105~11582~92

speaker's own contribution 



3 hr2 hr1 hr0 hr

--169-50-OGTT (mg/dL)

178228205115100-OGTT (mg/dL)

6.8%HbA1c (%)

Post-dinnerPost-lunchPost-breakfastFastingSMBG (mg/dL)

1721681511211st

1821821551192nd

1881591571233rd

H-Mix 50 16 UH-Mix 50 16 UH-Mix 50 12 U

Post-dinnerPost-lunchPost-breakfastFastingSMBG (mg/dL)

110~132105~120108~12280~88

speaker's own contribution 



3 hr2 hr1 hr0 hr

----50-OGTT (mg/dL)

14516518998100-OGTT (mg/dL)

6.5%HbA1c (%)

Post-dinnerPost-lunchPost-breakfastFastingSMBG (mg/dL)

168159145951st

1922021511052nd

176176142983rd

H-Mix 50 20 UH-Mix 50 20 UH-Mix 50 16 U

Post-dinnerPost-lunchPost-breakfastFastingSMBG (mg/dL)

150~160140~162135~14875~85

Humalog 18 UHumalog 18 UHumalog 12 UDetemir 10 U
speaker's own contribution 



In GDM : 분만직후medication중단

In overt DM : 분만직후 insulin resistance급격히감소…



Kim C, et al. Diabetes Care 2002;25:1862





Outcomes of the children according to 
the presence of GDM in their mothers

GDMNo GDM

39.528.6Proportion of overweight 
or obese children (%)

19.19.9Proportion of obese 
children (%)



Outcomes of the mothers according to 
the presence of GDM during pregnancy

GDMNo GDM

10.71.6Prevalence of diabetes in HAPO FUS (%)

30.89.7Prevalence of IFG in HAPO FUS (%)

28.711.8Prevalence of IGT in HAPO FUS (%)

52.220.0Any of the three (%)*

*Dose-response with 16.1% at OGTT value ≤74 mg/dL to 53.3% for ≥92 
mg/dL

- Likelihood of having hypertension at F/U was not influenced by the 
previous GDM

- LDL-C, TG levels influenced by GDM



⋅ FPG or fasting SMBG for 24~72 hrs after delivery

⋅ 75-g OGTT 6~12 wks after delivery

⋅ Periodic screening periodically or before future pregnancy

⋅ Counseling on lifestyle measure, the need for future pregnancies to be planned,
& the need for regular diabetes screening

Blumer I, et al. J Clin Endocrinol Metab 2013;98:4227

PurposeTestTime

Detect persistent, overt diabetesFasting or random plasma glucosePost-delivery (1–3 days)

Postpartum classification of glucose metabolism75-g 2-h OGTTEarly postpartum (6-12 wk)

Assess glucose metabolism75-g 2-h OGTT1 year postpartum

Assess glucose metabolismFasting plasma glucoseAnnually

Assess glucose metabolism75-g 2-h OGTTTri-annually

Classify glucose metabolism75-g 2-h OGTTPrepregnancy



⋅당뇨병여성은계획임신

⋅당뇨병병력이없는여성이임신한경우적극적 screening

⋅당뇨병있다면혈당은거의정상으로유지

⋅적절한식사조절이가장중요

⋅약물치료때는 lispro or aspart/detemir 부터고려(Humalog Mix도대안)

⋅ GDM 병력을가진여성은 long-term monitoring 필요



경청해주셔서 감사합니다.



Recommended mean 
weight gain (kg/wk): 2 

or 3 T/M

Recommended total 
weight gain (kg)

BMI (kg/m 2)임신전 BMI category

0.51 (0.44~0.58)12.5~18.0< 18.5Underweight

0.42 (0.35~0.50)11.5~16.018.5~24.9Normal

0.28 (0.23~0.33)7.0~11.525.0~29.9Overweight

0.22 (0.17~0.27)5.0~9.0≥ 30.0Obese

Egan AM, et al. QJM 2015 Mar 13. pii: hcv060




