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Objectives

• Accurately diagnose and manage diabetes
• Recognize the goals for diabetes management in 

pregnancy
• Assess and explain long term health and 

reproductive risks associated with diabetes.
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Introduction
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How big a problem is this?

• Women of child bearing age= 63M
• Prevalence of know Type 1 DM= 1%

• 630K women

• Prevalence of known Type 2 DM= 2.9%
• 1.8M women

• Prevalence of unknown Type 2 DM= 0.5%
• 314K women
SO:  2.7 million women with preconception Diabetes! 
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Pre-Diabetes
• In 2010 the ADA committee on diagnosis and classification 

recognized an intermediate group

• Blood glucose not high enough to have diabetes but also not 
normal.

• IFG (impaired fasting glucose)  fasting 100mg/dl – 125 mg/dl

• IGT (impaired glucose tolerance) 2 hr value on the OGTT of 
140mg/dl – 199 mg/dl
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Hgb A1C

• A1C of  5.5-6.0% have a  5 year cumulative incidence of diabetes from 
12% to 25%

• Data indicates that A1C of 5.5 -6.0% identifies people with IFG and 
IGT.

• More likely to transition to diabetes when pregnant
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Hgb A1C

• Compared to a fasting glucose of 100 mg/dl – using A1C 5.7% or 
above is 66% sensitive and 88% specific for the development of 
diabetes in 6 years.  

• Individuals with A1C 5.7-6.4 should be informed of the risk and 
receive counseling regarding changes in lifestyle

Categories of increased risk 

• Fasting 100mg/dl – 125 mg/dl

• 2h values on the 75gOGTT  140mg/dl-199 mg/dl

• A1C of  5.7-6.4

.

Comorbidities seen in pregnant women

• Obesity
• Hypertension
• Age over 35
• High cholesterol
• Family history
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Hypothetical patient

• Mary Jane, 34 years old
• Type II diabetes, taking metformin 1000 mg BID
• BMI 38
• Hypertension on enalapril

• Has 2 children ages 5 and 3, not currently planning for more children, but 
open to it

• Advise reproductive age  women with diabetes about reliable 

birth control

• NOTE: Metformin in PCOS may improve fertility  need to warn about 

possible pregnancy 

• Metformin safe for ovulation induction in PCOS

• Achieving a healthy weight is essential – obesity associated 

with adverse pregnancy outcomes
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Potential Contraindications to Pregnancy in Women with 
Established Diabetes

• Ischemic heart disease
• Untreated active proliferative retinopathy
• Renal insufficiency
• Severe gastroenteropathy

Jovanovic L, et al. Mt Sinai J Med. 2009;76:269-280. 31

Risks attributed to pregestational diabetes

Maternal
• Preeclampsia
• Hypertensive disorders
• Diabetic retinopathy
• DKA

Fetal
• Miscarriage
• Stillbirth
• Major congenital anomalies
• Preterm birth
• Fetal macrosomia
• Fetal hypertrophic cardiomyopathy
• Neonatal hypoglycemia, hyperbilirubinemia
• Respiratory distress syndrome
• Long-term risks to the offspring include increased 

rates of childhood obesity, childhood diabetes 
mellitus and prediabetes, and cardiovascular 
diseases in later life.

Birth Defects

• Most important FACTOR: glycemic control during embryogenesis

• If Gestational diabetes begins after first trimester; no increase in birth 
defects

• In women with pre-existing diabetes: 8.5% increase in cardiac defects,5.3% 
in CNS defects, and 3.5% in GI and GU defects

• HGA1c levels prior to embryogenesis determine the risks for birth defects. 
A1c greater than 6.5% increases the risk
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Neonatal Morbidity

• Hypoglycemia
• Polycythemia
• Hyperbilirubinemia
• Hypocalcemia
• Cardiomyopathy
• Respiratory Distress
• Birth Trauma

Diabetes Effect on the Pregnancy

• Dystocia 
• Preeclampsia
• Pyelonephritis
• Pelvic trauma
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Preconception Care for Women With 
Established T1D or T2D

All Women of Child-Bearing Age
• Provide counseling on effective contraception 

for all who wish to avoid pregnancy

• Evaluate and treat diabetes-related 
complications

Women Seeking to Become Pregnant
• Review risks of uncontrolled diabetes during 

pregnancy

• Provide counseling on medications 
contraindicated during pregnancy

• Statins, angiotensin-converting-enzyme (ACE) 
inhibitors, angiotensin II receptor blockers 
(ARBs), and most non-insulin 
antihyperglycemic agents

Handelsman YH, et al. Endocr Pract. 2015;21(suppl 1):1-87.
ADA. Diabetes Care. 2018;41(suppl 1):S137-S143.

37

Preconception Checklist for 
Women with Pre-existing Diabetes
 Use reliable birth control until adequate glycemic control

 Attain a preconception A1C of ≤6.5% (≤ 6.0% if possible) 

 May remain on metformin + glyburide until pregnancy, otherwise switch to insulin 

 Assess for and manage any diabetes complications

 Folic Acid 1 mg/d: 3 months pre-conception to 12 weeks post-conception

 Discontinue potential embryopathic meds:

 ACE inhibitors / ARB (prior to or upon detection of pregnancy in those with 

significant proteinuria)

 Statin therapy

Recommendations

Pre-existing Diabetes 

Preconception care

1. All women of reproductive age with type 1 or type 2 diabetes 
should receive ongoing counselling on reliable birth control, 
the importance of glycemic control prior to pregnancy, the 
impact of BMI on pregnancy outcomes, the need for folic acid 
and the need to stop potentially embryopathic drugs prior to 
pregnancy
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Recommendations

Pre-existing Diabetes 

Preconception care

2.  Women with type 2 diabetes with irregular menses/PCOS who 
lose significant weight or are started on metformin should be 
advised that fertility may improve and be counselled regarding 
possible pregnancy and receive preconception counseling

Recommendations

Pre-existing Diabetes 

Preconception care

3.   Before attempting to become pregnant, women with type 1 or type 2 
diabetes should:

a) Receive preconception counselling that includes optimal diabetes 
management, including nutrition, preferably in consultation with an 
interprofessional pregnancy team to optimize maternal and neonatal 
outcomes

Pre-existing Diabetes 

Preconception care

b) Strive to attain a preconception A1C ≤6.5% (or A1C ≤6.0% if can 
safely be achieved) to decrease the risk of:

• Spontaneous abortion [Grade C, Level 3]

• Congenital anomalies [Grade  C, Level 3]

• Preeclampsia [Grade C, Level 3]

• Progression of retinopathy in pregnancy [Grade A, Level 1 for type 1 diabetes; Grade 

D, Consensus for type 2 diabetes]

• Stillbirth [Grade C, Level 3]
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Pre-existing Diabetes 

Preconception care
c) Supplement their diet with multivitamins containing 1 mg of folic acid at least 3 

months preconception and continuing until at least 12 weeks of gestation to 
prevent congenital anomalies [Grade D, Level 4]

Pre-existing Diabetes 

Preconception care

d). Discontinue medications that are potentially embryopathic, 
including any from the following classes:

i. ACE inhibitors and ARBs 
• prior to conception in women with hypertension alone 

• upon detection of pregnancy in women with CKD 

ii. Statins [Grade D, Level 4]
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Recommendations 

Pre-existing Diabetes 

Preconception care

4.   Women on metformin and/or glyburide preconception may 
continue on these agents if glycemic control is adequate until 
pregnancy is achieved. Women on other antihyperglycemic 
agents, should switch to insulin prior to conception as there 
are no safety data for the use of other antihyperglycemic 
agents in pregnancy

Recommendations

Pre-existing Diabetes 
Assessment and management of complications
5. Women should undergo an ophthalmological evaluation by a vision 

care specialist during pregnancy planning, the first trimester, as 
needed during pregnancy after that and, again, within the first year 
postpartum in order to identify progression of retinopathy. More 
frequent retinal surveillance during pregnancy as determined by 
the vision care specialist should be performed for women with 
more severe pre-existing retinopathy and poor glycemic control, 
especially those with the greatest anticipatory reductions in A1C 
during pregnancy, in order to reduce progression of retinopathy

Recommendations

Pre-existing Diabetes 

Assessment and management of complications

6.   Women with albuminuria or CKD should be followed closely 
for the development of hypertension and preeclampsia
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Screening for:

1.Retinopathy: Need ophthalmological evaluation 

2.Nephropathy: Assess creatinine + urine albumin to creatinine 

ratio (ACR)

• Women with albuminuria or overt nephropathy are at ↑ risk for 

hypertension and preeclampsia

Diabetes in Pregnancy: 
Avoiding Complications

• Advances in diagnosis and treatment have dramatically reduced morbidity 
and mortality in both mothers and infantsPreconception care

• Renal impairment, cardiac disease, neuropathy
Careful evaluations

at each visit

• 1st trimester through 1st year postpartum

• Examine active lesions more frequently

Regular ophthalmologic 
exams 

• Target: systolic BP 110-129 mmHg; diastolic BP 65-79 mmHg
• Lifestyle changes, behavior therapy, and pregnancy-safe medications (ACE 

inhibitors and ARBs contraindicated in pregnancy)

Hypertension 
management

ACE, angiotensin-converting enzyme; ARB, angiotensin II receptor blocker; BP, blood pressure.

Handelsman YH, et al. Endocr Pract. 2015;21(suppl 1):1-87. ADA. Diabetes Care. 2018;41(suppl 1):S137-S143. JovanovicL, 
et al. Diabetes Care. 2011;34:53-54. 50
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Pregestational diabetes Gestational diabetes

1. Preconception counseling 1. Prevention, Screening & 
Diagnosis

2. Management during pregnancy 2. Management during 
Pregnancy

3. Management in labour 3. Management in labour

4. Postpartum considerations 4. Postpartum considerations
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Screening
2 step testing
• Universal  vs High risk
• 24 –28 wks

• Step 1.  1 hr 50 gram – no fasting necessary
• Venous plasma (>140 mg/dl)  identifies 80% of women with GDM. A 

value >130mg/dl identifies 90% of women with GDM

• Step 2.   3 hour 100g   after an overnight fast
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All diabetes is not the same

During pregnancy – goals are: 

Prevent macrosomia

Prevent fetal death 

Prevent other fetal complications 

This means you can’t treat them the same

During pregnancy
• more frequent visits when not controlled
• stricter glycemic goals

Glucose Targets for Pregnant Women: ADA 
Recommendations

Condition Treatment Goal

GDM or Pre-existing T1D or T2D

Preprandial glucose, mg/dL ≤95*

1-Hour PPG, mg/dL ≤140*

2-Hour PPG, mg/dL ≤120*

A1C 6.0% to 6.5%*†

*<6% may be optimal as pregnancy progresses.†

†If achievable without hypoglycemia.

60
FPG, fasting plasma glucose; GDM, gestational diabetes mellitus;  PPG, postprandial glucose, T1D, type 1 diabetes; T2D, type 2 diabetes.

ADA. Diabetes Care. 2018;41(suppl 1):S137-S143.
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Dietary recommendations

• 3 meals and 3 snacks

• Composition: CHO-30%-prot-20%;fat-30-40%

• Wt gain: 25-35 lb; if overweight(15-25); underweight (30-40)

• Caloric distribution;10%-breakfast,20-30 % for lunch,30-40 % for dinner,30% for 
snacks

• Exercise is also very important in the management of all women with diabetes

Carbohydrate Budget

• Breakfast                1-2 carbohydrate choices
• Lunch                      3-4 carbohydrate choices
• Supper                     3-4 carbohydrate choices
• Snacks (1-3 )           1-2 carbohydrate choices

• Amount of  CHO typically found in a 2200 calorie diet

Nutrition Guidelines

• Carbohydrate counting/label reading
• CHO restriction at breakfast
• Avoid sugar, concentrated sweets, refined/processed starches
• Eliminate liquid CHO (juices), test milk
• Ok to use aspartame(Equal), sucralose (Splenda).

saccharine (Sweet n Low)
Increase high fiber foods (25-30 grams)
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Pharmacokinetics of Insulins Safe for Use 
During Pregnancy

64Handelsman YH, et al. Endocr Pract. 2015;21(suppl 1):1-87. ADA. Diabetes Care. 2018;41(suppl 1):S137-S143.

Following a positive pregnancy test, patients with preexisting diabetes being treated 
with insulin or oral antihyperglycemic medications should be transitioned to one of 

the above options

Name Type Onset Peak Effect Duration Recommended 
Dosing Interval 

Aspart Rapid-acting (bolus) 15 min 60 min 2 hrs Start of each meal 

Lispro Rapid-acting (bolus) 15 min 60 min 2 hrs Start of each meal 

Regular 
insulin Intermediate-acting 60 min 2-4 hrs 6 hrs 60-90 minutes before 

meal 

NPH Intermediate-acting 
(basal) 2 hrs 4-6 hrs 8 hrs Every 8 hours 

Detemir Long-acting (basal) 2 hrs n/a 12 hrs Every 12 hours 

Insulin Therapy Lispro(Humalog)

• Rapid Acting-good for pre-meals!
• Onset-15min
• Peak-30-90min
• Duration-3-5 hours
• Little antibody formation; more effective than regular insulin

• Type 1 diabetes:  Continuous glucose monitoring should be 
considered in all women

•  LGA, NICU >24 hrs, neonatal hypoglycemia, infant length of hospital 
stay 

• Encourage weight gain according to Institute of Medicine 
recommendations

• ASA to reduce the risk of pre-eclampsia, starting at 12-16 
weeks gestational age
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Pre-Pregnancy BMI 
(kg/m2)

Recommended range 
of total weight gain 

(kg)

Recommended range 
of total weight gain 

(lb)

BMI <18.5 12.5 – 18.0 28 – 40

BMI 18.5 - 24.9 11.5 – 16.0 25 – 35

BMI 25.0 - 29.9 7.0 – 11.5 15 – 23 

BMI >30 5.0 – 9.0 11 – 20 

Insulin Therapy
NPH
• Intermediate Acting Insulin
• Onset        1-2 hours
• Peak          4-8 hours
• Duration   12 hours
• Good for HS  to Fasting window
• May add in Am to cover midday

LANTUS(glargine-DNA origin)

• Long acting
• Once a day insulin injection
• No peak
• Steady release of insulin
• Acidic pH 4. After SQ injection it is neutralized forming micro 

precipitates.
• Cannot be mixed with any other insulin
• Category C 
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Insulin Total Daily Dose Regimen

• 1st trimester             .7 u/kg
• 2nd trimester           .8u/kg
• 3rd trimester            1.0u/kg

• Dose range  .25u/kg to 1.0u/kg

Management of GDM/type 2
oral agents

• Metformin – insulin sensitizer  
• Maximum dose studied 2000mg/day  but have seen 

patients on up to 2500.
• Crosses the placenta in appreciable amounts
• Doesn’t cause hypoglycemia
• Most common side effect is GI upset

Medication Management 
Rules of the Road

• 1. There must always be a combination of 
medicine and diet.  

• 2. Starting medication is just that.  A start.  
Patient will not be controlled immediately 
after you start medication.  It will have to be 
adjusted.  This is particularly true of insulin 

• 3.  Exercise makes everything better
• 4. Oral agents wont work if blood glucose  

consistently ≥ 170mg/dl
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Retinopathy Surveillance
• one visit in first trimester
• visits thereafter: as needed
• more often in:

• more severe retinopathy
• large drop in A1C
• poor glycemic control

Nephropathy
• Good BP control
• Watch for hypertension, preeclampsia

Fetal Surveillance

• Ultrasound
Early dating and viability scan
20 week level II ultrasound
Fetal echocardiogram
Every 4 weeks for growth

Cell free fetal DNA > 10 weeks, 2nd trimester MSAFP

Kick count at 28 weeks (+/-)

Pre-existing diabetes,GDM A-2, NST twice/week starting at 30-32 weeks, or BPP 
once/week starting at 32-34 weeks

Post Partum Care

• Breastfeeding is encouraged

• 2 hour 75 –gm glucola at 6 weeks post-partum)

• Euglycemia, IFG, IGT, Overt Type 2

• 50-60% of GDM will develop Type 2 diabetes in 5-10 years
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Gestational Diabetes

Postpartum

• In women who were diagnosed with diabetes in early pregnancy 
based on A1C (see recommendation 29), if ongoing hyperglycemia 
is not evident postpartum, a confirmatory test for diabetes with a 
FPG or 75 g OGTT should be done at 6 to 8 weeks postpartum
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Take home points

• Optimize diabetes, HgA1c

• Exercise, diet, optimize BMI

• Avoid ace inhibitors

• Start prenatal vitamin or folic acid in 
relevant patients

• Check for prediabetes

• Do not just stop all medications when 
pregnant


