
Diabetes and pregnancy:
Risks and opportunities
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A 29-year-old nulliparous woman pres-
ents for a routine checkup. She has hy-

pertension and type 2 diabetes mellitus. Her 
current medications are chlorpropamide 500 
mg daily, metformin 500 mg twice a day, lisin-
opril 40 mg daily, simvastatin 40 mg daily, and 
aspirin 81 mg daily. Her body mass index is 37 
kg/m2 and her blood pressure is 130/80 mm 
Hg. Her hemoglobin A1c level is 7.8% and her 
low-density lipoprotein cholesterol 90 mg/dL. 
 She is considering pregnancy. How would 
you counsel her?

 ■ DEFINING DIABETES IN PREGNANCY 

Diabetes in pregnant women, both gestational 
and pregestational, is the most common medi-
cal complication associated with pregnancy.1 
• Gestational diabetes is defi ned as diabetes 

that is diagnosed during the second or 
third trimester of pregnancy and that is not 
clearly pregestational.2 

• Pregestational diabetes exists before preg-
nancy and can be either type 1 or type 2.

 Most cases of diabetes diagnosed during the 
fi rst trimester refl ect pregestational diabetes, as 
gestational diabetes occurs when insulin resis-
tance increases in the later trimesters.
 Type 1 diabetes involves autoimmune de-
struction of pancreatic islet cells, leading to 
insulin defi ciency and the need for insulin 
therapy. Type 2 diabetes is characterized by in-
sulin resistance rather than overall insulin de-
fi ciency. Type 2 diabetes tends to be associated 
with comorbidities such as obesity and hyper-
tension, which are independent risk factors for 
adverse perinatal outcomes.3,4

 Gestational diabetes accounts for most 
cases of diabetes during pregnancy. Although 
both pregestational and gestational diabetes 
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Diabetes in pregnancy increases the risk of adverse ma-
ternal, obstetric, fetal, and neonatal outcomes. Internists 
can reduce these risks by optimizing glycemic control 
before conception and providing effective counseling on 
strategies to reduce the risks associated with pregnancy 
and diabetes. Routine screening of reproductive-age 
women with diabetes should include a comprehensive 
physical examination and laboratory tests to identify at-
risk patients and begin strategic management. A review 
of medications for teratogenic potential is also needed. 

KEY POINTS
Aim for a hemoglobin A1c of 6.5% or lower, if it is attain-
able without increasing the risk of hypoglycemia.

Avoid teratogenic drugs in sexually active women of 
childbearing age unless the patient uses effective contra-
ception.

Because about half of pregnancies are unplanned, it 
is important to routinely discuss family planning and 
provide preconception counseling that includes reducing 
risks associated with pregnancy.

Screen for diabetic end-organ damage, especially reti-
nopathy and nephropathy.
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increase the risk of maternal and fetal compli-
cations, pregestational diabetes is associated 
with signifi cantly greater risks.1

 ■ IMPACT OF DIABETES ON THE MOTHER

Pregnancy increases the risk of maternal hypo-
glycemia, especially during the fi rst trimester 
in patients with type 1 diabetes, as insulin sen-
sitivity increases in early pregnancy.1 Pregnant 
women with diabetes may also have an altered 
counterregulatory response and less hypogly-
cemic awareness.1 Insulin resistance rises dur-
ing the second and early third trimesters, in-
creasing the risk of hyperglycemia in women 
with diabetes.1

  Glycemic control during pregnancy is usu-
ally easier to achieve in patients with type 2 
diabetes than with type 1, but it may require 
much higher insulin doses. 
 Because pregnancy is inherently a keto-

genic state, women with type 1 diabetes are 
at higher risk of diabetic ketoacidosis, particu-
larly during the second and third trimesters.1 
There are reports of euglycemic diabetic keto-
acidosis in pregnant women with either gesta-
tional or pregestational diabetes.5 
 Diabetes is associated with a risk of pre-
eclampsia 4 times higher than in nondiabetic 
women.6 Other potential pregnancy-related 
complications include infections, polyhydram-
nios, spontaneous abortion, and cesarean de-
livery.1,7 The risk of pregnancy loss is similar 
in women with either type 1 or type 2 diabetes 
(2.6% and 3.7%, respectively), but the causes 
are different.8 Although preexisting diabetic 
complications such as retinopathy, nephropa-
thy, and gastroparesis can be exacerbated dur-
ing pregnancy,1 only severe gastroparesis and 
advanced renal disease are considered relative 
contraindications to pregnancy.

 ■ IMPACT OF DIABETES ON THE FETUS

Fetal complications of maternal diabetes in-
clude embryopathy (fetal malformations) and 
fetopathy (overgrowth, ie, fetus large for ges-
tational age, and increased risk of fetal death 
or distress). Maternal hyperglycemia is asso-
ciated with diabetic embryopathy, resulting 
in major birth defects in 5% to 25% of preg-
nancies and spontaneous abortions in 15% to 
20%.9,10 There is a 2- to 6-fold increase in risk 
of congenital malformations.6 
 The most common diabetes-associated 
congenital malformations affect the cardio-
vascular system. Congenital heart disease in-
cludes tetralogy of Fallot, transposition of the 
great vessels, septal defects, and anomalous 
pulmonary venous return. Other relatively 
common defects involve the fetal central ner-
vous system, spine, orofacial system, kidneys, 
urogenital system, gastrointestinal tract, and 
skeleton.11 
 The risk of fetopathy is proportional to the 
degree of maternal hyperglycemia. Excess ma-
ternal glucose and fatty acid levels can lead 
to fetal hyperglycemia and overgrowth, which 
increases fetal oxygen requirements. Erythro-
poietin levels rise, causing an increase in red 
cell mass, with subsequent hyperviscosity 
within the placenta and higher risk of fetal 
death. 

TABLE 1

Defi nitions of hyperglycemia and hypoglycemia 
in pregnant women

Goals

Hemoglobin A1c < 6.5% (if this can be done safely)

Fasting plasma glucose < 95 mg/dL (5.3 mmol/L)

One-hour postprandial glucose < 140 mg/dL (7.8 mmol/L)

Gestational diabetes

1-step approach:
75-g glucose tolerance testing
  Fasting plasma glucose ≥ 92 mg/dL (5.1 mmol/L)
  1-hour plasma glucose ≥ 180 mg/dL (10.0 mmol/L)
  2-hour plasma glucose ≥ 153 mg/dL (8.5 mmol/L)

2-step approach:
50-g glucose tolerance testing: a value ≥ 140 mg/dL (7.8 mmol/L) 
at 1 hour warrants a 3-hour 100-g test. If 2 of the values below are 
abnormal, the diagnosis is gestational diabetes.
  Fasting plasma glucose ≥ 95 mg/dL (5.3 mmol/L)
  1-hour plasma glucose ≥ 180 mg/dL (10 mmol/L)
  2-hour plasma glucose ≥ 155 mg/dL (8.6 mmol/L)
  3-hour plasma glucose ≥ 140 mg/dL (7.8 mmol/L)

Hypoglycemia (avoid)

Plasma glucose concentration ≤ 70 mg/dL (≤ 3.9 mmol/L)
Adapted from information in references 12 and 13.
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 Other complications include intrauterine 
growth restriction, prematurity, and preterm 
delivery. Fetal macrosomia (birth weight > 
90th percentile or 4 kg, approximately 8 lb, 13 
oz) occurs in 27% to 62% of children born to 
mothers with diabetes, a rate 10 times higher 
than in patients without diabetes. It contrib-
utes to shoulder dystocia (risk 2 to 4 times 
higher in diabetic pregnancies) and cesarean 
delivery.6 Infants born to mothers with diabe-
tes also have higher risks of neonatal hypo-
glycemia, erythrocytosis, hyperbilirubinemia, 
hypocalcemia, respiratory distress, cardiomy-
opathy, and death, as well as for developing 
diabetes, obesity, and other adverse cardio-
metabolic outcomes later in life.11

 ■ GET GLUCOSE UNDER CONTROL 
BEFORE PREGNANCY

Hyperglycemia (Table 112,13) during the peri-
conception period or during pregnancy is be-
lieved to be the single most important deter-
minant of adverse outcomes in women with 
diabetes.14 Thus, glycemic control is crucial, 
aiming for levels as close to normal as possible 
while avoiding hypoglycemia. A hemoglo-
bin A1c level below 6.5% reduces the risk of 
congenital anomalies, especially anencephaly, 
microcephaly, congenital heart disease, and 
caudal regression.1 

 Nearly half of pregnancies in the general 
population are unplanned,15 so preconception 
diabetes assessment needs to be part of routine 
medical care for all reproductive-age women. 
Because most organogenesis occurs during the 
fi rst 5 to 8 weeks after fertilization—potentially 
before a woman realizes she is pregnant—achiev-
ing optimal glycemic control before conception 
is necessary to improve pregnancy outcomes.1

 ■ EVERY VISIT IS AN OPPORTUNITY

Every medical visit with a reproductive-age 
woman with diabetes is an opportunity for 
counseling about pregnancy. Topics that need 
to be discussed include the risks of unplanned 
pregnancy and of poor metabolic control, and 
the benefi ts of improved maternal and fetal 
outcomes with appropriate pregnancy plan-
ning and diabetes management. 
 Referral to a registered dietitian for indi-
vidualized counseling about proper nutrition, 

particularly during pregnancy, has been asso-
ciated with positive outcomes.16 Patients with 
diabetes and at high risk of pregnancy com-
plications should be referred to a clinic that 
specializes in high-risk pregnancies. 
 Practitioners also should emphasize the 
importance of regular exercise and encourage 
patients to maintain or achieve a medically 
optimal weight before conception. Ideally, 
this would be a normal body mass index; how-
ever, this is not always possible.
 In women who are planning pregnancy or 
are not on effective contraception, medica-
tions should be reviewed for potential terato-
genicity. If needed, discuss alternative medica-
tions or switch to safer ones. However, these 
changes should not interrupt diabetes treat-
ment. 
 In addition, ensure that the patient is up 
to date on age- and disease-appropriate pre-
ventive care (eg, immunizations, screening for 
sexually transmitted disease and malignancy). 
Counseling and intervention for use of to-
bacco, alcohol, and recreational drugs are also 
important. As with any preconception coun-
seling, the patient (and her partner, if possible) 
should be advised to avoid travel to areas where 
Zika virus is endemic, and informed about the 
availability of expanded carrier genetic screen-
ing through her obstetric provider.
 Glycemic control should be assessed dur-
ing every visit and adjustments made to main-
tain or achieve optimal glycemic control (Ta-
ble 2) to prevent progression of diabetes and 
to improve obstetric and neonatal outcomes. 

The risk 
of fetopathy 
is proportional 
to the degree 
of maternal 
hyperglycemia

TABLE 2

Target glucose levels in pregnant women
with diabetes

Test Target

Fasting plasma glucose < 95 mg/dL (5.3 mmol/L)
1-hour postprandial glucose < 140 mg/dL (7.8 mmol/L)
2-hour postprandial glucose < 120 mg/dL (6.7 mmol/L)
Hemoglobin A1c 6%–6.5% 

< 6%a

< 7%b

a If it can be achieved without signifi cant hypoglycemia.
b If needed to prevent hypoglycemia.

Adapted from information in reference 1. 
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 Finally, pregnant women with diabetes  
benefi t from screening for diabetic complica-
tions including hypertension, retinopathy, 
cardiovascular disease, neuropathy, and ne-
phropathy. 

 ■ ASSESSING RISKS

Blood pressure
Chronic (preexisting) hypertension is defi ned 
as a systolic pressure 140 mm Hg or higher or 
a diastolic pressure 90 mm Hg or higher, or 
both, that antedates pregnancy or is present 
before the 20th week of pregnancy.3 Chronic 
hypertension has been reported in up to 5% 
of pregnant women and is associated with in-
creased risk of preterm delivery, superimposed 
preeclampsia, low birth weight, and perinatal 
death.3 
 Reproductive-age women with diabetes 
and high blood pressure benefi t from lifestyle 
and behavioral modifi cations.17 If drug thera-
py is needed, antihypertensive drugs that are 
safe for the fetus should be used. Treatment of 
mild or moderate hypertension during preg-
nancy reduces the risk of progression to severe 
hypertension but may not improve obstetric 
outcomes.

Diabetic retinopathy 
Diabetic retinopathy can signifi cantly worsen 
during pregnancy: the risk of progression is 
double that in the nonpregnant state.18 Wom-
en with diabetes who are contemplating preg-
nancy should have a comprehensive eye ex-
amination before conception, and any active 
proliferative retinopathy needs to be treated. 
These patients may require ophthalmologic 
monitoring and treatment during pregnancy. 
(Note: laser photocoagulation is not contrain-
dicated during pregnancy.)

Cardiovascular disease 
Cardiovascular physiology changes dramati-
cally during pregnancy. Cardiovascular dis-
ease, especially when superimposed on diabe-
tes, can increase the risk of maternal death. 
Thus, evaluation for cardiovascular risk fac-
tors as well as cardiovascular system integrity 
before conception is important. Listen for ar-
terial bruits and murmurs, and assess periph-
eral pulses. Consideration should be given to 
obtaining a preconception resting electrocar-

diogram in women with diabetes who are over 
age 35 or who are suspected of having cardio-
vascular disease.16 

Neurologic disorders 
Peripheral neuropathy, the most common 
neurologic complication of diabetes, is associ-
ated with injury and infection.19 
 Autonomic neuropathy is associated with 
decreased cardiac responsiveness and ortho-
static hypotension.19 Diabetic gastroparesis 
alone can precipitate serious complications 
during pregnancy, including extreme hypo-
glycemia and hyperglycemia, increased risk of 
diabetic ketoacidosis, weight loss, malnutri-
tion, frequent hospitalizations, and increased 
requirement for parenteral nutrition.20 
 Although diabetic neuropathy does not 
signifi cantly worsen during pregnancy, women 
with preexisting gastroparesis should be coun-
seled on the substantial risks associated with 
pregnancy. Screening for neuropathy should 
be part of all diabetic preconception examina-
tions.

Renal complications
Pregnancy in women with diabetes and pre-
existing renal dysfunction increases their risk 
of accelerated progression of diabetic kidney 
disease.21 Preexisting renal dysfunction also 
increases the risk of pregnancy-related com-
plications, such as stillbirth, intrauterine 
growth restriction, gestational hypertension, 
preeclampsia, and preterm delivery.19,21,22 Fur-
ther, the risk of pregnancy complications cor-
relates directly with the severity of renal dys-
function.22

Psychiatric disorders 
Emotional wellness is essential for optimal di-
abetes management. It is important to recog-
nize the emotional impact of diabetes in preg-
nant women and to conduct routine screening 
for depression, anxiety, stress, and eating dis-
orders.16

 ■ LABORATORY TESTS TO CONSIDER

 Hemoglobin A1c. The general consen-
sus is to achieve the lowest hemoglobin A1c 
level possible that does not increase the risk 
of hypoglycemia. The American Diabetes As-
sociation (ADA) recommends that, before 
attempting to conceive, women should lower 

Half of
pregnancies
are unplanned,
so diabetes
assessment 
needs to be 
part of routine 
medical care
for all 
reproductive-
age women
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their hemoglobin A1c to below 6.5%.1

 Thyroid measures. Autoimmune thyroid 
disease is the most common autoimmune dis-
order associated with diabetes and has been 
reported in 35% to 40% of women with type 
1 diabetes.23 Recommendations are to check 
thyroid-stimulating hormone and thyroid per-
oxidase antibody levels before conception or 
early in pregnancy in all women with diabe-
tes.1,24 Overt hypothyroidism should be treated 
before conception, given that early fetal brain 
development depends on maternal thyroxine.
 Renal function testing. Preconception 
assessment of renal function is important for 
counseling and risk stratifi cation. This assess-
ment should include serum creatinine level, 
estimated glomerular fi ltration rate, and uri-
nary albumin excretion.21

 Celiac screening. Because women with 
type 1 diabetes are more susceptible to auto-
immune diseases, they should be screened for 
celiac disease before conception, with testing 
for  immunoglobulin A (IgA) and tissue trans-
glutaminase antibodies, with or without IgA 
endomysial antibodies.16,25,26 An estimated 6% 
of patients with type 1 diabetes have celiac 
disease vs 1% of the general population.25 Ce-
liac disease is 2 to 3 times more common in 
women, and asymptomatic people with type 
1 diabetes are considered at increased risk for 
celiac disease.26

 The association between type 1 diabetes 
and celiac disease most likely relates to the 
overlap in human leukocyte antigens of the 
diseases. There is no established link between 
type 2 diabetes and celiac disease.25 
 Undiagnosed celiac disease increases a 
woman’s risk of obstetric complications such 
as preterm birth, low birth weight, and still-
birth.26 The most likely explanation for these 
adverse effects is nutrient malabsorption, 
which is characteristic of celiac disease. Ad-
herence to a gluten-free diet before and dur-
ing gestation may reduce the risk of preterm 
delivery by as much as 20%.26 
 Vitamin B12 level. Celiac disease interferes 
with the absorption of vitamin B12-instrinsic 
factor in the ileum, which can lead to vitamin 
B12 defi ciency. Therefore, baseline vitamin B12 
levels should be checked before conception 
in women with celiac disease. Levels should 
also be checked in women taking metformin, 

which also decreases vitamin B12 absorption. 
Of note, increased folate levels due to taking 
supplements can potentially mask vitamin B12 
defi ciency. 

 ■ MEDICATIONS TO REVIEW 
FOR PREGNANCY INTERACTIONS

More than two-thirds of all pregnant women 
take a medication during pregnancy,27 but 
normal physiologic changes during pregnan-
cy can pose obstacles to proper drug dosing. 
These include changes in drug metabolism 
that can increase clearance and decrease phar-
macologic effect. During the fi rst trimester, 
nausea and vomiting may interfere with oral 
drug absorption. Additionally, the stomach is 
more alkaline during pregnancy owing to de-
creased gastric acid production and increased 
gastric mucus secretion.27 Table 3 lists drugs 
commonly taken during pregnancy and their 
impact on pregnant women.9,16,18 

Diabetic medications
 Insulin is the fi rst-line pharmacotherapy 
for pregnant patients with type 1, type 2, or 
gestational diabetes. Insulin does not cross the 
placenta to a measurable extent, and most in-
sulin preparations have been classifi ed as cat-
egory B,1 meaning no risks to the fetus have 
been found in humans. 
 Insulin dosing during pregnancy is not 
static. Beginning around mid-gestation, in-
sulin requirements increase,28,29 but after 32 
weeks the need may decrease. These changes 
require practitioners to closely monitor blood 
glucose throughout pregnancy. 
 Both basal-bolus injections and continu-
ous subcutaneous infusion are reasonable op-
tions during pregnancy.30 However, the need 
for multiple and potentially painful insulin 
injections daily can lead to poor compliance. 
This inconvenience has led to studies using 
oral hypoglycemic medications instead of in-
sulin for patients with gestational and type 2 
diabetes.
 Metformin is an oral biguanide that de-
creases hepatic gluconeogenesis and intestinal 
glucose absorption while peripherally increas-
ing glucose utilization and uptake. Metformin 
does not pose a risk of hypoglycemia because 
its mechanism of action does not involve in-
creased insulin production.7 

Diabetic
gastroparesis 
alone can
precipitate
serious
complications
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TABLE 3

Medications, diabetes, and pregnancy

Medicationsa
Pregnancy
categoryb Lactation Fetal exposure

Insulins

Insulin lispro B Safe Unlikely

Insulin aspart B Safe Unlikely

Insulin glulisine C Probably safe Unlikely

Regular B Safe Unlikely

Neutral protamine Hagedorn B Safe Unlikely

Insulin detemir B Safe Unlikely

Insulin glargine C Probably safe Unlikely

Oral antiglycemics

Metformin B Unsafe, but not 
contraindicated

Crosses placenta

Second-generation sulfonylurea:  
glyburide 

B Unsafe, but not 
contraindicated

Crosses placenta

First-generation sulfonylureas Not recommended

Antihypertensives

Labetalol C Probably safe Crosses placenta, but acceptable safety 
profi le 

Nifedipine (long-acting) C Probably safe Crosses placenta, but acceptable safety 
profi le

Methyldopa B Probably safe Crosses placenta, but acceptable safety 
profi le

Diltiazem C Probably safe Crosses placenta

Hydralazine C Probably safe Crosses placenta

Angiotensin-converting enzyme inhibitors Not recommended

Angiotensin II receptor blockers Not recommended

Others

Low-dose aspirin Not classifi ed

Statins X

Folate supplementation A

a Other classes of diabetes drugs not listed here, such as thiazolidinediones, alpha glucosidase inhibitors, glucagon-like peptide 1 receptor agonists, and dipepti-
dyl peptidase 4 inhibitors, have not been studied, and as there are very few data on their effects during pregnancy, should probably be avoided.
b Category A: Adequate and well-controlled studies have failed to demonstrate a risk to the fetus in the fi rst trimester of pregnancy (and there is no evidence of 
risk in later trimesters). Category B: Animal reproduction studies have failed to demonstrate a risk to the fetus and there are no adequate and well-controlled 
studies in pregnant women. Category C: Animal reproduction studies have shown an adverse effect on the fetus and there are no adequate and well-controlled 
studies in humans, but potential benefi ts may warrant use of the drug in pregnant women despite potential risks. Category D: There is positive evidence of 
human fetal risk based on adverse reaction data from investigational or marketing experience or studies in humans, but potential benefi ts may warrant use of 
the drug in pregnant women despite potential risks. Category X: Studies in animals or humans have demonstrated fetal abnormalities and/or there is positive 
evidence of human fetal risk based on adverse reaction data from investigational or marketing experience, and the risks involved in use of the drug in pregnant 
women clearly outweigh potential benefi ts.

Adapted from information in references 9, 16, and 18.
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 Metformin does cross the placenta, result-
ing in umbilical cord blood levels higher than 
maternal levels. Nevertheless, studies support 
the effi cacy and short-term safety of metfor-
min use during a pregnancy complicated by 
gestational or type 2 diabetes.7,31 Moreover, 
metformin has been associated with a lower 
risk of neonatal hypoglycemia and maternal 
weight gain than insulin.32 However, this 
agent should be used with caution, as long-
term data are not yet available, and it may 
slightly increase the risk of premature delivery.
 Glyburide is another oral hypoglycemic 
medication that has been used during preg-
nancy. This second-generation sulfonylurea 
enhances the release of insulin from the pan-
creas by binding beta islet cell ATP-calcium 
channel receptors. Compared with other sul-
fonylureas, glyburide has the lowest rate of 
maternal-to-fetal transfer, with umbilical cord 
plasma concentrations 70% of maternal lev-
els.33 Although some trials support the effi cacy 
and short-term safety of glyburide treatment 
for gestational diabetes,34 recent studies have 
associated glyburide use during pregnancy 
with a higher rate of neonatal hypoglycemia, 
neonatal respiratory distress, macrosomia, and 
neonatal intensive care unit admissions than 
insulin and metformin.1,35 
 Patients treated with oral agents should be 
informed that these drugs cross the placenta, 
and that although no adverse effects on the fe-
tus have been demonstrated, long-term safety 
data are lacking. In addition, oral agents are 
ineffective in type 1 diabetes and may be in-
suffi cient to overcome the insulin resistance 
in type 2 diabetes.

Antihypertensive drugs 
All antihypertensive drugs cross the placenta, 
but several have an acceptable safety profi le 
in pregnancy, including methyldopa, labeta-
lol, clonidine, prazosin, and nifedipine. Hy-
dralazine and labetalol are short-acting, come 
in intravenous formulations, and can be used 
for urgent blood pressure control during preg-
nancy. Diltiazem may be used for heart rate 
control during pregnancy, and it has been 
shown to lower blood pressure and proteinuria 
in pregnant patients with underlying renal 
disease.36,37 The ADA recommends against 
chronic use of diuretics during pregnancy 

because of potential reductions in maternal 
plasma volume and uteroplacental perfusion.1

 Angiotensin-converting enzyme (ACE) 
inhibitors, angiotensin II receptor block-
ers (ARBs), and direct renin inhibitors are 
contraindicated during pregnancy because of 
the risk of fetal defects, particularly in the re-
nal system.21,38 Although there is evidence to 
question the association between fi rst semes-
ter exposure and fetotoxicity,39 we avoid these 
drugs during pregnancy and switch to a differ-
ent agent in women planning pregnancy.

Other drugs
 Statins are contraindicated in pregnancy 
because they interfere with the development 
of the fetal nervous system.21 Although pre-
liminary data from a small study did not iden-
tify safety risks associated with pravastatin use 
after 12 weeks of gestation,40 we recommend 
discontinuing statins in women attempting 
pregnancy.
 Aspirin. The US Preventive Services Task 
Force41 recommends low-dose aspirin (81 mg/
day) after 12 weeks of gestation for women 
with type 1 or type 2 diabetes, as well as those 
with renal disease or chronic hypertension, to 
prevent preeclampsia. Of note, higher doses 
need to be used with caution during pregnan-
cy because fetal abnormalities have been re-
ported, such as disruption of fetal vasculature 
(mesenteric vessels), gastroschisis, and small 
intestinal atresia.16

 Folate supplementation (0.6–4 mg/day) is 
recommended in women with celiac disease to 
prevent neural tube defects in the offspring, 
and the US Preventive Services Task Force 
recommends 0.4 mg daily of folic acid supple-
mentation for all women planning or capable 
of pregnancy.42–44 Higher doses, ranging from 
0.6 to 5 mg/day, have been proposed for pa-
tients with diabetes,13 and we recommend at 
least 1 mg for this group, based on data sug-
gesting that higher doses further reduce the 
risk of neural tube defects.43 

 ■ IS BREASTFEEDING AFFECTED?

Maternal diabetes, insulin therapy, and oral 
hypoglycemic agents are not contraindica-
tions to breastfeeding. The US Preventive 
Services Task Force recommends interven-
tions by primary care physicians to promote 

About 6% 
of patients
with type 1 
diabetes
have celiac
disease,
compared
with 1%
of the general 
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and support breastfeeding.45 Breastfeeding is 
encouraged based on various short- and long-
term health benefi ts for both breastfed infants 
and breastfeeding mothers. Breastfeeding de-
creases a woman’s insulin requirements and 
increases the risk for hypoglycemia, especially 
in patients with insulin-dependent type 1 dia-
betes.1 
 Additionally, insulin sensitivity increases 
immediately following delivery of the placen-
ta.1 Therefore, it is prudent to adjust insulin 
doses postpartum, especially while a patient is 
breastfeeding, or to suggest high-carbohydrate 
snacks before feeds.9,29

 Antihypertensive drugs considered safe to 
use during lactation include captopril, enala-
pril, quinapril, labetalol, propranolol, nifedip-
ine, and hydralazine.21,46 Methyldopa is not 
contraindicated, but it causes fatigue and wors-
ened postpartum depression and should not be 
used as fi rst-line therapy. Diuretics and ARBs 
are not recommended during lactation.21 Both 
metformin and glyburide enter breast milk 
in small enough amounts that they are not 
contraindicated during breastfeeding.16 The 
Lactmed database (www.toxnet.nlm.nih.gov) 
provides information about drugs and breast-
feeding. 

 ■ WHAT ABOUT CONTRACEPTIVES?

The ADA recommends contraception for 
women with diabetes because, just as in wom-
en without diabetes, the risks of unplanned 
pregnancy outweigh those of contraceptives.1 
 We recommend low-dose combination 
estrogen-progestin oral contraceptives to nor-
motensive women under age 35 with diabetes 
but without underlying microvascular disease. 
For women over age 35 or for those with mi-
crovascular disease, additional options include 
intrauterine devices or progestin implants. We 
prefer not to use injectable depot medroxypro-
gesterone acetate because of its side effects of 
insulin resistance and weight gain.47

 ■ CASE DISCUSSION: NEXT STEPS

Our patient’s interest in family planning 
presents an opportunity for preconception 
counseling. We recommend a prenatal folic 
acid supplement, diet and regular exercise for 
weight loss, and screening tests including a 

comprehensive metabolic panel, hemoglobin 
A1c, thyroid-stimulating hormone, and dilated 
eye examination. We make sure she is up to 
date on her indicated health maintenance (eg, 
immunizations, disease screening), and we re-
view her medications for potential teratogens. 
She denies any recreational drug use. Also, 
she has no plans for long-distance travel. 
 Our counseling includes discussions of 
pregnancy risks associated with pregestational 
diabetes and suboptimal glycemic control. We 
encourage her to use effective contraception 
until she is “medically optimized” for pregnan-
cy—ie, until her hemoglobin A1c is lower than 
6.5% and she has achieved a medically opti-
mal weight. If feasible, a reduction of weight 
(7% or so) through lifestyle modifi cation 
should be attempted, and if her hemoglobin 
A1c remains elevated, adding insulin would be 
recommended. 
 Pregnant patients or patients contemplat-
ing pregnancy are usually motivated to modify 
their behavior, making this a good time to re-
inforce lifestyle modifi cations. Many patients 
benefi t from individualized counseling by a 
registered dietitian to help achieve the recom-
mended weight and glycemic control. 
 Our physical examination in this patient 
includes screening for micro- and macrovas-
cular complications of diabetes, and the test 
results are negative. Patients with active pro-
liferative retinopathy should be referred to an 
ophthalmologist for assessment and treatment.
 We review her medications for potential 
teratogenic effects and stop her ACE inhibi-
tor (lisinopril) and statin (simvastatin). We 
switch her from a fi rst-generation sulfonylurea 
(chlorpropamide) to glyburide, a second-gen-
eration sulfonylurea. Second-generation sul-
fonylureas are considered more “fetus-friend-
ly” because fi rst-generation sulfonylureas cross 
the placenta more easily and can cause fetal 
hyperinsulinemia, leading to macrosomia and 
neonatal hypoglycemia.7

 The management of diabetes during preg-
nancy leans toward insulin use, given the lack 
of information regarding long-term outcomes 
with oral agents. If insulin is needed, it is best 
to initiate it before the patient conceives, and 
then to stop other diabetes medications. We 
would not make any changes to her aspirin or 
metformin use.

Contraindicated 
in pregnancy: 
ACE inhibitors, 
ARBs, direct 
renin inhibitors, 
statins
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 Educating the patient and her family about 
prevention, recognition, and treatment of hy-
poglycemia is important to prevent and man-
age the increased risk of hypoglycemia with 
insulin therapy and in early pregnancy.1 Con-
sideration should be given to providing ketone 
strips as well as education on diabetic ketoaci-
dosis prevention and detection.1 If the patient 

conceives, begin prenatal care early to allow 
adequate planning for care of her disease and 
evaluation of the fetus. Because of the com-
plexity of insulin management in pregnancy, 
the ADA recommends referral, if possible, to 
a center offering team-based care, including an 
obstetrician specialized in high-risk pregnan-
cies, an endocrinologist, and a dietitian.1 ■
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