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INTRODUCTION
Gestational diabetes mellitus, as defined by some as "any degree of glucose intolerance with
onset or recognition during pregnancy", is a common condition in obstetrics. The initial criteria
for the diagnosis of GDM chosen 40 years ago was to identify the women at risk for becoming
diabetic after pregnancy and was derived from non-pregnant individuals. The Hyperglycemia and
Adverse Pregnancy Outcome (HAPO) study in 2008 was the first to address risks of adverse
outcome associated with degrees of hyperglycaemia.
This study of 23,316 pregnant women showed a correlation between adverse outcomes and
increasing glycemia. There was a continuous relationship between each of the glucose values;
fasting, 1 hour, and 2 hours on OGTT and primary outcomes such as the frequency of large-forgestational-age (LGA, >90th centile) babies, primary caesarean section, clinical neonatal
hypoglycemia, and neonatal hyperinsulinemia in the HAPO study. A similar relationship exists
with secondary outcomes like fetal adiposity, preeclampsia, and birth trauma/shoulder dystocia
even after adjustment for potential confounders. (2)
The Growing Up in Singapore Towards healthy Outcomes (GUSTO) birth cohort study recruited
1136 pregnant women from KK Women’s & Children’s Hospital and National University Hospital
(NUH) in 2009-2010. The study found that using risk factors alone did not sufficiently predict
GDM risk, and failed to detect half the GDM cases in Asian women. Asian women should be
universally screened for GDM to avoid under-diagnosis to ensure optimal maternal and fetal
outcomes. (7) Similarly, a KKH study (8) of 2175 women who had routine screening found that
targeted screening failed to detect 15.2% to 27.6% of women with GDM depending on the risk
model and diagnostic criteria used. Universal screening has a higher detection rate but a
commonly raised concern is its cost-effectiveness. Chen et al. (9) found that universal GDM
screening is a cost-effective approach to reduce the complications of GDM in Singapore
compared to targeted screening or no screening at all.
The Australian Carbohydrate Intolerance Study in Pregnant Women (ACHOIS) and Maternal-Fetal
Medicine Units trials have shown that antenatal treatment of a mild degree of maternal
hyperglycemia can reduce adverse outcomes. (10-11) The ACHOIS study was further supported
by cost-effectiveness analysis. (12)

This guideline was commissioned by College of Obstetricians and Gynaecologists, Singapore
(COGS) to specifically address GDM. It was written with reference to recent evidence, reports,
WHO as well as NICE guidelines and recommendations from other international bodies. (3-5,1314). It aims to address specific issues and will be updated with further new evidence.

SCREENING FOR GESTATIONAL DIABETES
COGS recommends the use of the full three-point IADPSG criteria in clinical practice as each of
the three glucose values affect pregnancy outcomes and improves the detection of GDM.
The International Association of the Diabetes and Pregnancy Study Groups (IADPSG) Consensus
panel defined diagnostic values on the basis of an odds ratio of 1.75 for adverse neonatal
outcomes (birth weight > 90th percentile, cord C-peptide > 90th percentile, neonatal percent body
fat > 90th percentile) compared with mean values, for three time points - fasting plasma glucose,
1-hour, and 2-hour OGTT plasma glucose values (2). This diagnostic criteria has been adopted by
the American Diabetes Association (3), the Australasian Diabetes in Pregnancy Society (4), the
World Health Organization (WHO)(5), and other global official bodies.(6)
A study in NUH (15) showed that the prevalence of gestational diabetes mellitus among Asian
females was lower using a modified two-point IADPSG criteria (using 0 hr and 2 hr level). A study
by Tan et al. (16) on the first 366 patients who were screened with the full three-point IADPSG
criteria in KKH showed that the GDM prevalence based on two-point IADPSG was lower than the
previous two-point WHO 1999 criteria. The three-point IADPSG had the highest prevalence.
Adding the 1-hour parameter to the two-point test IADPSG criteria, increased the detection of
GDM - an absolute increase of 5.7% in the population and a relative increase of 32.8% for the
prevalence of GDM overall. It is important to include glucose levels at the 1 h point as it
contributes to about one-third of cases of GDM and is clinically relevant.

COGS recommends universal screening with 75 gm OGTT at 24-28 weeks gestation
In addition to local studies (7-9), universal screening was also recommended by WHO (5) and has
also been approved by the United States Preventive Services Task Force. (17)
COGS recommends the use of a pre-mix 75g OGTT beverage drink for the OGTT.
This is easier for consumption, has a more palatable taste and convenient to administer. (22)

DIAGNOSTIC CRITERIA AND CLASSIFICATION
Hyperglycemia first detected at any time during pregnancy should be classified as either

• Diabetes Mellitus in pregnancy (DIP) or
• Gestational Diabetes Mellitus (GDM)
Diabetes Mellitus in Pregnancy (DIP) should be diagnosed by the 2006 WHO criteria for diabetes
if one or more of the following criteria are met:
• Fasting PG ≥ 7.0 mmol/L
• 2-hour PG ≥ 11.1 mmol/L following a 75 gram oral glucose load
• Random PG ≥ 11.1 mmol/L in the presence of diabetes symptoms
Gestational Diabetes Mellitus (GDM) is diagnosed from 24 weeks pregnancy if one or more of
the following criteria are met (IADPSG criteria):
• Fasting PG 5.1 – 6.9 mmol/l
• 1-hour PG ≥ 10.0 mmol/l following a 75 gram oral glucose load
• 2-hour PG 8.5 – 11.0 mmol/l following a 75 gram oral glucose load
SCREENING FOR PRE-EXISTING DIABETES MELLITUS EARLY IN PREGNANCY
This is under review by the Agency for Care Effectiveness, Ministry of Health Gestational Diabetes
Mellitus Appropriate Care Guide committee together with members of this guideline committee
and will be adopted by COGS when it is completed.

MANAGEMENT OF GDM IN PREGNANCY
Women diagnosed with GDM in pregnancy should be informed about the implications of the
diagnosis and offered appropriate interventions. (10) The woman should be cared for by a
multidisciplinary team comprising of dietitians, nurses, obstetricians, and where indicated (as for
most times, lifestyle and diet suffice) endocrinologists.
COGS recommends the following management for GDM:
• Refer all women to a dietitian or advise them to eat a healthy diet and recommend foods with
a low glycemic index.
• Advise regular exercise (such as walking for 30 minutes after a meal) to improve glycemic
control.
• Educate on capillary blood glucose monitoring to maintain in general, aiming for glucose
levels at the following targets:
 Fasting: 4.4-5.5 mmol/l AND
 1 hour postprandial: < 7.8 mmol/l OR
 2 hours postprandial: 5.5-6.6 mmol/l
Note the target values may differ slightly at different centres.
• Assess the best treatment option which may include insulin and/or metformin after reviewing
the risks and benefits with the patient.

• Consider starting treatment with insulin, with or without metformin for women who have a
fasting PG ≥ 7.0 mmol/l at diagnosis or a fasting PG 6.0 - 6.9 mmol/l but with concomitant
complications such as macrosomia or polyhydramnios.
Women diagnosed with GDM should have regular fetal growth surveillance.
Women with GDM should be delivered by 40 weeks +6 days gestation but the mode and timing
of delivery should be tailored according to clinical assessment. Other than the usual obstetric
indications, other factors to consider include the estimated fetal weight, presence of
polyhydramnios, the degree of glucose control and whether lifestyle, metformin or insulin were
needed to achieve optimal glucose levels.

POSTNATAL MANAGEMENT
Women should be encouraged and supported to breastfeed as breastfeeding reduces risk of
obesity and diabetes in the offspring.(23,24) The dose of metformin, glibenclamide and / or
insulin may be reduced or stopped after birth as indicated. Other forms of oral hypoglycemic
agents should be avoided whilst breastfeeding.
Women diagnosed with hyperglycemia in pregnancy should be informed about the increased risk
of future DM and hyperglycemia in future pregnancies and should be offered lifestyle advice that
includes weight control, diet and exercise.
COGS recommends postnatal testing at 6-12 weeks to exclude existing DM.
There is currently no consensus on the best method for postnatal testing. (25, 26)
COGS recommends performing the 75 gram OGTT (2-point test) as other than excluding existing
DM, this will also identify women with impaired glucose tolerance, in whom lifestyle
intervention can reduce subsequent progression to Type2 DM by 31-37% over 2-6 years. (27)
Other options may be a HbA1c, fasting glucose or random blood glucose levels. This should not
be a one-off testing but should be performed at regular intervals thereafter.
Women with background risk factors (e.g. obesity, strong family history of DM, insulin required
during pregnancy, metabolic syndrome etc.) should have more frequent testing (yearly) than
those at lower risk (2 to 3-yearly).
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SUMMARY OF COGS GDM RECOMMENDATIONS
DIAGNOSTIC CRITERIA FOR Diabetes In Pregnancy (DIP) AND Gestational Diabetes (GDM)
 DIP should be diagnosed if one or more of the following criteria are met:
o Fasting PG ≥ 7.0 mmol/L
o 2-h PG ≥11.1 mmol/L following a 75 gram oral glucose load
o Random PG ≥ 11.1 mmol/L in the presence of diabetes symptoms


GDM should be diagnosed in 2nd and 3rd trimester if one or more of the following criteria are met
following a 75 gram OGTT – IADPSG Criteria:
o Fasting PG 5.1mmol/l - 6.9 mmol/l
o 1-hour PG ≥ 10.0 mmol/l
o 2-hour PG 8.5 mmol/l - 11 mmol/L

SCREENING FOR HYPERGLYCEMIA IN PREGNANCY
 Universal screening by 75 gram OGTT at 24 to 28 weeks of gestation is recommended using the full
three-point IADPSG criteria (0hr, 1hr and 2hr).
MANAGEMENT OF GDM IN PREGNANCY
 A multidisciplinary team approach (dietician, diabetic nurse, obstetrician and endocrinologist) is
recommended.
 Refer all women to a dietician.
o Advise on eating a healthy diet and recommend foods with a low glycaemic index.
 Advise regular exercise (such as walking for 30 minutes after a meal) to improve glycaemic control.
 Educate on capillary blood glucose monitoring to maintain glucose levels with the following targets:
o Fasting: 4.4-5.5 mmol/l
o 1 hour postprandial: <7.8 mml/l
o 2 hours postprandial: 5.5-6.6 mmol/l
 Consider metformin and/or insulin as indicated
 There should be regular fetal growth surveillance
 Timing and mode of delivery should be based on clinical assessment no later than 40 weeks+6 days
gestation
POSTNATAL MANAGEMENT
 Breast-feeding is encouraged and supported.
 Metformin and glibenclamide can be continued whilst breast-feeding (but avoid all other
hypoglycemic agents).
 Inform women diagnosed with hyperglycemia in pregnancy of the risk of future DM and
hyperglycemia in future pregnancies and offer lifestyle advice that includes weight control, diet and
exercise
 Postnatal test at 6-12 weeks should be performed to exclude DM or IGT preferably with the 75 gram
2 point OGTT
 Women diagnosed with hyperglycemia in pregnancy should be screened for DM at regular intervals
thereafter. Women at higher risk for progression to DM should be screened yearly, whilst those at
lower risk should be screened at least 3 yearly.

