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CDA CLASSIFICATION OF DIABETES:

TYPE 1 DIABETES is primarily a result of pancreatic beta cell 
destruction and is prone to ketoacidosis.

TYPE 2 DIABETES may range from predominant insulin 
resistance with relative insulin deficiency to a predominant 
secretory defect with insulin resistance.

GESTATIONAL DIABETES MELLITUS (GDM) refers to glucose 
intolerance with onset or first recognition during pregnancy.

OTHER forms consist mainly of specific genetically defined 
forms of diabetes or diabetes associated with other diseases 
or drug use.

Canadian Diabetes Association 2003 Guidelines



GDM: Gestational Diabetes

GDM is defined as any degree of glucose 
intolerance with onset or first recognition 
during pregnancy

Insulin or no insulin

Pre-conceptual glucose intolerance?

Condition persists after pregnancy

Reclassification postpartum



WHY?

GDM  results from the inability to secrete 
sufficient insulin to compensate for the 
increased nutritional needs of mom and 
baby,  increased adiposity, and the 
increased levels of diabetogenic 
hormones:

Human placental lactogen

Prolactin, cortisol, and progesterone

ADA keynote lecture,  Lois Jovanovich, 2001



Prevalence:

American Diabetes Association- 7%

Canadian Diabetes Association -

3.8% non-aboriginal and 18% aboriginal
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RISK FACTORS FOR GDM

Previous diagnosis of GDM

Previous delivery of a macrosomic infant

Member of a high-risk population (Aboriginal, 
Hispanic, South Asian, Asian or African descent)

Age ≥ 35 years

Obesity (BMI ≥ 30 kg/m2)

Polycystic ovarian syndrome and / or hirsutism

Acanthosis nigricans

Corticosteroid use

Canadian Diabetes Association 2003 Guidelines



GDM and adolescents:

Retrospective case control study of 4822 
women - 68% BMI <25; 32% with BMI>25

Outcome for BMI>25 Odds Ratio

Cesarean Delivery 1.6

Pregnancy induced 
Hypertension

1.8

Gestational Diabetes 3.0

Am J Obstet Gynecol. 2006 (195) 851-855



MATERNAL EFFECTS:

Hypertensive disorders

Preeclampsia

Operative Delivery

Increased monitoring and health care 
resources

Increased risk for subsequent type 2 
diabetes

Cardiovascular disease



GDM increases risk of cardiovascular 
disease in women with family history.

Retrospective chart review and survey of ~900 
women with or without GDM obese with family 
history of DM2

Average age 49 years, avg BMI 34

86% women with GDM had Metabolic Syndrome

15.5 % with self reported cardiovascular disease

Cardiovascular disease occurring at average age 
45 years

Diabetes Care 2006 29(9) 2078-2086



FETAL EFFECTS:

Macrosomia and associated birth injury

Perinatal mortality

Hypoglycemia

Hyperbilirubinemia

Hypocalcemia

Congenital malformations

Risk for diabetes and obesity



SCREENING & DIAGNOSIS

In 2003, screening, diagnosis and management of 
gestational diabetes mellitus is controversial.

Screening all pregnant women for GDM between 
24 and 28 weeks is recommended.  

Screening in the first trimester should be 
considered for women with multiple risk factors, 
and if negative, these women should be 
reassessed during subsequent trimesters.

Women with GDM are at higher risk of postpartum 
diabetes, prediabetes and lipid abnormalities.

Canadian Diabetes Association 2003 Guidelines



DIAGNOSTIC CRITERIA FOR DIABETES

Fasting plasma 
glucose 

(mmol/L)

75-g OGTT 
2-hr plasma 

glucose (mmol/L)

IFG 6.1 - 6.9 Not applicable

IFG (isolated) 6.1 - 6.9 and < 7.8

IGT (isolated) < 6.1 and 7.8 – 11.0

IFG and IGT 6.1 – 6.9 and 7.8 – 11.0

Diabetes ≥ 7.0 or ≥ 11.1

Canadian Diabetes Association 2003 Guidelines



All pregnant women between 24 and 28 weeks
If multiple risk factors are present, assess during each trimester.

1hPG following 50-g glucose load at any time of 
day

1hPG≥10.3 1hPG=7.8-10.2

75-g OGTT. Measure FPG, 1hPG, 
2hPG

FPG ≥ 5.3
1hPG≥10.6
2hPG ≥8.9

SCREENING AND DIAGNOSIS GDM

If 2 values are met 
or exceeded

If 1 value is met or exceeded

GDM

IGT of pregnancy

Canadian Diabetes Association 2003 Guidelines



SCREENING & DIAGNOSIS

The screening test for GDM is a 1-hour plasma 
glucose measurement following a 50-gram oral 
glucose load given at any time of day. 

If the 1hPG is ≥ 10.3 mmol/L GDM is confirmed.

If the 1hPG is 7.8 – 10.2 mmol/L, a 75-g OGTT 
should be conducted and 1hPG and 2hPG values 
obtained.

In view of the controversies about diagnostic tests, 
other accepted methods may be used.

Canadian Diabetes Association 2003 Guidelines



Why not screen?

In 2003, screening, diagnosis and management of 
gestational diabetes mellitus is controversial……

1998: don’t screen low risk

Maternal anxiety?

changing from 50-75-100 g tests  -what is an 
abnormal blood glucose?

No randomized control trial that compares 
treatment with no treatment and showing benefit 
of treatment



75 or 100g OGTT vs FPG

75g more cost effective

ADA, CDA and WHO endorse 75g OGTT -
but all have different criteria for abormal 
glucose

Clin Chem 2006 Sep(52)1679-84: 

Only weak correlation between 
diagnosis with 100g vs 75g - 3X more 
diagnosed in early pregnancy with 
100g and 2X in late pregnancy.



75g OGTT vs fasting plasma glucose

Chart review of 300 women with OGTT at 
24-28 weeks

Glucose (fasting or pc) only poorly 
correlated with birth weight

Fasting glucose better than pc glucose for 
predicting LGA

(HEY BUT….WE COULD ALWAYS SCREEN 
FOR DIABETES IN PRECONCEPTION WITH 
FASTING GLUCOSE!)

CMAJ 2003 168:403-9



MANAGEMENT - TARGETS

The glycemic targets associated with the best 
pregnancy outcome in GDM are:

Preprandial < 5.3 mmol/L

1-hour postprandial < 7.8 mmol/L 

2-hour postprandial < 6.7 mmol/L

Women with GDM should carry out frequent 
fasting and postprandial home blood glucose 
monitoring in order to achieve glycemic targets.

Canadian Diabetes Association 2003 Guidelines



When should they test?

Before meals or postprandial?

Postprandial vs preprandial blood glucose 
monitoring in women with gestational diabetes 
mellius requiring insulin therapy. NEJM 
1995(19)1237-1241

pc:  Increased insulin

pc:  A1c 3x lower

pc:  70% reduction in C-section



MANAGEMENT - LIFESTYLE 
RECOMMENDATIONS

Nutrition therapy is the primary treatment 
of GDM, although evidence on the optimal 
diet is lacking. 

Carbohydrate intake should be distributed 
over 3 meals and at least 3 snacks (one of 
which should be at bedtime).

Hypocaloric diets are not recommended.

Physical activity should be encouraged.

Canadian Diabetes Association 2003 Guidelines



MANAGEMENT

If women with GDM do not achieve glycemic 
targets by nutrition therapy alone within 2 weeks 
of initiation, insulin therapy should be prescribed.

A variety of protocols can be used, with multiple 
injections of up to 4 injections per day being most 
effective. Insulin should be adjusted based on 
fasting and postprandial glucose values.

Early third trimester assessment of fetal growth 
may help determine a need for more aggressive 
therapy to reduce the risk of macrosomia.

Oral hypoglycemic agents should not routinely be 
used.

Canadian Diabetes Association 2003 Guidelines



2X daily vs 4X daily insulin

270 GM and 110 pregestational DM

More insulin in 4X daily (22-28 units)

Reduction in A1c by 0.3%

No increase in hypoglycemia

No difference in macrosomia, C-sections

Lower rate neonatal morbidity (hypoglycemia, 
hyperbilirubinemia)

BMJ 1999 319:1223-7



Langer O et al. N Engl J Med 2000;343:1134-1138

A comparison of glyburide and insulin in GDM

Randomly 
assigned to 
receive SU or 
insulin (0.7u/kg)



Langer O et al. N Engl J Med 2000;343:1134-1138

Blood Glucose Concentrations and A1c Values in Women with GDM



Langer O et al. N Engl J Med 2000;343:1134-1138

Blood Glucose and A1c During Treatment 



Langer O et al. N Engl J Med 2000;343:1134-1138

Neonatal Outcomes



Can we use glyburide?

Doesn’t cross the placenta - works s well 
as insulin and causes no adverse effects…

Does this population apply to ours?

Pretreatment glucose better than most 
post-treatment glucose!

Started in week 24-25 - safety less of a 
concern after organogenesis



POST-PARTUM FOLLOW-UP

Within 6 months of delivery, a fasting plasma 
glucose or a 75-g OGTT should be done to 
screen for diabetes and prediabetes.

Breastfeeding, life-long healthy eating and 
regular physical activity should be 
encouraged.

Women with GDM should be monitored for 
development of type 2 diabetes according to 
the screening guidelines.

Canadian Diabetes Association 2003 Guidelines



PLANNING NEXT PREGNANCY

Women with previous GDM, impaired 
fasting glucose or impaired glucose 
tolerance should plan future pregnancies in 
consultation with their healthcare 
providers.

Glucose tolerance should be assessed prior 
to conception.

Canadian Diabetes Association 2003 Guidelines



GDM - RECOMMENDATIONS

All pregnant women should be screened for GDM between 
24 and 28 weeks gestation [Grade D, Consensus]. Plasma 
glucose (PG) should be measured 1 hour after a 50-g 
glucose load [Grade B, Level 1]. Women with multiple 
risk factors should be screened during the first trimester 
and, if negative, should be reassessed during subsequent 
trimesters [Grade D, Consensus].

If the 1hPG in the 50-g glucose screening test is 7.8 to 
10.2 mmol/L, a 75-g OGTT should be conducted, and FPG, 
1hPG and 2hPG levels obtained [Grade D, Consensus]. In 
view of the controversies about diagnostic tests in this 
area, other accepted methods may be used [Grade D, 
Consensus].

Canadian Diabetes Association 2003 Guidelines



GDM - RECOMMENDATIONS

Women with GDM should strive to attain the 
following glycemic targets, as these are associated 
with the best pregnancy outcomes:

preprandial PG < 5.3 mmol/L [Grade D, Consensus];

1-hour postprandial PG < 7.8 mmol/L [Grade A, Level 1];
and

2-hour postprandial PG < 6.7 mol/L [Grade D, Consensus].

Canadian Diabetes Association 2003 Guidelines



GDM - RECOMMENDATIONS

If women with GDM do not achieve glycemic 
targets within 2 weeks with nutrition therapy 
alone, insulin therapy should be initiated [Grade 
D, Consensus]. When insulin therapy is initiated, 
up to 4 injections/day should be considered 
[Grade A, Level 1A].

Women with GDM should conduct frequent FBG 
and postprandial home BG monitoring [Grade C, 
Level 3].

Canadian Diabetes Association 2003 Guidelines



GDM - RECOMMENDATIONS

As women who have had GDM have an 
elevated risk of subsequent type 2 
diabetes, they should be re-evaluated 
within 6 months of delivery with a 2hPG in 
a 75-g OGTT (preferred test) or an FPG 
test, and be counselled on a healthy 
lifestyle [Grade D, Consensus].

Canadian Diabetes Association 2003 Guidelines



The Hyperglycemia and Adverse Pregnancy 
Outcome (HAPO) Study

1. to examine glucose tolerance in a large, heterogeneous, 
multinational, multicultural, ethnically diverse cohort of 
women in the third trimester of gestation with medical 
caregivers "blinded" to status of glucose tolerance (except 
in those instances where fasting and/or two hour OGTT 
plasma glucose concentration exceeds a predefined cutoff 
value); and 

2. to derive internationally acceptable criteria for the 
diagnosis and classification of gestational diabetes mellitus 
(GDM) based on the specific relationships between 
maternal glycemia and the risk of specific adverse 
outcomes that are established through this study.

Int J Gynecol Obstet 2002 (78) 69-77



Effect of treatment of Gestational Diabetes 
Mellitus on Pregnancy outcomes

~1000 women enrolled after diagnosis IGT of 
pregnancy at 24-24 weeks 

RCT of routine care VS insulin

Reduction in “Any serious perinatal 
complication”.  (3% absolute reduction)

Increased macrosomia, LGA in routine care

Improvement in quality of life scales and 
Edinburgh Postnatal Depression Scale with 
insulin.

NEJM June 2005, 352: 24
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