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Gestational diabetes mellitus: Obstetric issues and
management

INTRODUCTION

The clinician caring for pregnant patients with gestational diabetes mellitus (GDM) should
be knowledgeable about the maternal and fetal consequences of the disorder (eg,
increased risk of preeclampsia and macrosomia), management of hyperglycemia,
pregnancy monitoring, management of pregnancy complications, postpartum care, and
long-term follow-up. This topic will discuss most of these issues; glucose management is
reviewed in detail separately:

Screening for and diagnosis of GDM are also reviewed separately. (See "Gestational
diabetes mellitus: Screening, diagnosis, and prevention".)

CONSEQUENCES OF GDM

®

AUTHOR: Aaron B Caughey, MD, PhD
SECTION EDITOR: Erika F Werner, MD, MS
DEPUTY EDITOR: Vanessa A Barss, MD, FACOG

All topics are updated as new evidence becomes available and our peer review process is complete.

Literature review current through: Nov 2023.
This topic last updated: Apr 27, 2023.

(See "Gestational diabetes mellitus: Glucose management and maternal prognosis".)●

(See "Pregestational (preexisting) and gestational diabetes: Intrapartum and
postpartum glucose management".)

●

https://www.uptodate.com/
https://www.uptodate.com/contents/gestational-diabetes-mellitus-screening-diagnosis-and-prevention?search=Gestational%20Diabetes%3A%20Obstetrical%20Issues%20and%20Management&topicRef=4800&source=see_link
https://www.uptodate.com/contents/gestational-diabetes-mellitus-obstetric-issues-and-management/contributors
https://www.uptodate.com/contents/gestational-diabetes-mellitus-obstetric-issues-and-management/contributors
https://www.uptodate.com/contents/gestational-diabetes-mellitus-obstetric-issues-and-management/contributors
https://www.uptodate.com/home/editorial-policy
https://www.uptodate.com/contents/gestational-diabetes-mellitus-glucose-management-and-maternal-prognosis?search=Gestational%20Diabetes%3A%20Obstetrical%20Issues%20and%20Management&topicRef=4800&source=see_link
https://www.uptodate.com/contents/pregestational-preexisting-and-gestational-diabetes-intrapartum-and-postpartum-glucose-management?search=Gestational%20Diabetes%3A%20Obstetrical%20Issues%20and%20Management&topicRef=4800&source=see_link


2023.12.20, 11:11Gestational diabetes mellitus: Obstetric issues and management - UpToDate

Page 2 of 34https://www.uptodate.com/contents/gestational-diabetes-mellitus-o…arch_result&selectedTitle=1~150&usage_type=default&display_rank=1

In addition to routine pregnancy issues, the prenatal care of patients with GDM focuses on
preventing, identifying, and managing conditions that are increased among patients with
impairment of glucose metabolism. In contrast to patients with pregestational diabetes,
patients with true GDM are not at increased risk of congenital anomalies in offspring
because the onset of the disorder is after the major period of organogenesis. Similarly,
they should not experience diabetes-related vasculopathy because of the short duration
of the disorder. However, it is important to note that some patients diagnosed with GDM
actually have preexisting diabetes that was unrecognized because they were not screened
prior to or early in pregnancy, thus they may experience these complications.

Short-term consequences — Complications of pregnancy more common in patients with
GDM include:

Large for gestational age (LGA) newborn and macrosomia – LGA (commonly
defined as fetal or neonatal weight at or above the 90  centile for gestational age)
and macrosomia are commonly associated with GDM. Obesity and gestational
weight gain are major contributing factors.

●
th

The overall rates of LGA and macrosomia (defined as birth weight >4000 g) were
18.0 and 10.5 percent, respectively, in a series including over 1.5 million singleton,
nonanomalous live births to individuals with GDM in the United States (2014 to
2020) [1].

•

GDM doubles the risk for LGA, and patients with obesity are at even higher risk.
In one report [2]:

•

In normal weight individuals, LGA prevalence with versus without GDM was
13.6 versus 7.7 percent, respectively

-

In individuals with obesity, LGA prevalence with versus without GDM was 22.3
versus 12.7 percent, respectively

-

Excessive gestational weight gain (>40 pounds [18 kg]) doubled the risk of LGA in
another study [3].

•

Randomized trials have consistently demonstrated that maternal hyperglycemia
significantly increases the chances of having a LGA or macrosomic newborn [4-7].
The risks of these outcomes increase along a continuum as maternal fasting plasma
glucose levels increase. Maternal hyperglycemia leads to increased transplacental
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transfer of glucose and other nutrients, which induce fetal hyperinsulinism and, in
turn, accelerated fetal growth that is asymmetric (normal head size but broader
shoulders and increased thoracic and abdominal diameters compared with
newborns of mothers without diabetes). Accelerated fetal growth began as early as
20 to 28 weeks of gestation in a prospective cohort study [8].

Macrosomia and fetal truncal asymmetry are associated with an increased risk of
operative birth (cesarean or instrument-assisted vaginal), maternal trauma, and
adverse neonatal outcomes, such as shoulder dystocia and its associated
complications: brachial plexus injury, fracture, and neonatal depression [9-16]. (See
"Fetal macrosomia" and "Shoulder dystocia: Risk factors and planning birth of high-
risk pregnancies" and "Large for gestational age (LGA) newborn".)

Preeclampsia and gestational hypertension – Patients with GDM are at higher risk
of developing preeclampsia and gestational hypertension (overall frequency 12
percent [1]) compared with patients without GDM. Insulin resistance causes GDM
and also appears to be associated with development of preeclampsia and
gestational hypertension, which may account for this association [17-26]. (See
"Preeclampsia: Clinical features and diagnosis" and "Gestational hypertension".)

●

Polyhydramnios – Polyhydramnios is more common in patients with GDM
(incidence 18 percent [27]). The pathogenesis is unclear; fetal polyuria secondary to
fetal hyperglycemia is one potential mechanism. Its impact on pregnancy outcome is
also uncertain. Two studies reported GDM-related polyhydramnios, which is typically
mild, did not significantly increase perinatal morbidity or mortality [28,29]. However,
polyhydramnios in patients with or without GDM has been associated with an
increased risk for adverse pregnancy outcome in some studies [27]. (See
"Polyhydramnios: Etiology, diagnosis, and management", section on 'Outcome'.)

●

Stillbirth – Patients with GDM appear to have a small absolute increase in risk of
stillbirth compared with the general obstetric population. In a systematic review
including 103,000 pregnancies with GDM, the stillbirth rate was approximately 6
stillbirths per 1000 GDM pregnancies compared with 4 stillbirths per 1000 nonGDM
pregnancies [30]. However, the increased risk of stillbirth appears to be related to
poor glycemic control; it does not appear to be increased in patients with good
glycemic control, though ascertainment of good control can be challenging [31-34].

●
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Long-term consequences — Risks associated with GDM extend beyond the pregnancy
and neonatal period. For example:

CLASSIFICATION/TERMINOLOGY

Patients with GDM are classified into two groups [38], which have been associated with
pregnancy risk and thus guide obstetric management:

Neonatal morbidity – Neonates of pregnancies complicated by GDM are at
increased risk of multiple, often transient, morbidities, including hypoglycemia,
hyperbilirubinemia, hypocalcemia, hypomagnesemia, polycythemia, respiratory
disorders, and/or cardiomyopathy [35,36]. These risks are related, in large part, to
maternal and in turn fetal hyperglycemia. (See "Infants of mothers with diabetes
(IMD)".)

●

In contrast to most studies, a secondary analysis of data from the Antenatal Late
Preterm Steroids (ALPS) trial found that GDM was not associated with a clinically
significant difference in neonatal respiratory disorders; however, information about
each participant's glucose control and diabetes treatment was not available [37].
Good glycemic control may have reduced the risk of respiratory problems in the
newborns of patients with GDM. Baseline differences between patients with GDM
versus those without GDM in this study may also account for the findings.

Maternal risks – GDM is a strong marker for future maternal development of
diabetes mellitus (primarily type 2), metabolic syndrome, and cardiovascular disease.
(See "Gestational diabetes mellitus: Glucose management and maternal prognosis",
section on 'Long-term risk'.)

●

Offspring risks – GDM increases the offspring's risk for developing obesity and
abnormal glucose tolerance. Poorly controlled maternal diabetes during pregnancy
may impact neurodevelopmental outcome; however, evidence is circumstantial and
of poor quality. (See "Infants of mothers with diabetes (IMD)", section on 'Long-term
outcome'.)

●

A1: glycemic control achieved without medication●

A2: glycemic control achieved with medication●
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PRENATAL CARE

The author's general approach to pregnancy management in GDM is shown in the
algorithm ( algorithm 1).

Glucose management — Glucose management to achieve glucose levels in the target
range is the key intervention for reducing the frequency and/or severity of complications
related to GDM.

Glucose monitoring, medical nutritional therapy, exercise, and the use of insulin and/or
oral antihyperglycemic medications to achieve and maintain these targets are discussed in
detail separately. (See "Gestational diabetes mellitus: Glucose management and maternal
prognosis".)

Fetal surveillance

A1 GDM with good glucose control — Patients who are euglycemic with nutritional
therapy alone (ie, class A1 GDM) and have no other pregnancy complications (eg, no
macrosomia, preeclampsia, growth restriction, polyhydramnios, or oligohydramnios) do
not appear to be at increased risk of stillbirth [40]; therefore, omitting antenatal fetal
surveillance (nonstress test [NST] and amniotic fluid index, biophysical profile [BPP]) is a
reasonable approach for these patients and this author's approach, but practice patterns

Self-monitoring – Glucose levels are checked before breakfast (ie, fasting glucose
level) and at one or two hours after the beginning of each meal.

●

Glycemic targets – Commonly used antepartum glycemic targets are:●

Fasting blood glucose concentration: <95 mg/dL (5.3 mmol/L)•
One-hour postprandial blood glucose concentration: <140 mg/dL (7.8 mmol/L)•
Two-hour postprandial glucose concentration: <120 mg/dL (6.7 mmol/L)•

Using tighter postprandial targets did not reduce the overall rate of having a large
for gestational age (LGA) newborn, but reduced the risk of perinatal death, birth
trauma, or shoulder dystocia in a randomized trial [39].

There are no standard criteria for describing suboptimal versus poor glucose control.
We consider glucose values 20 to 30 percent above the target range suboptimal.
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vary given the range of existing data on this issue. If the practitioner chooses to order
NSTs or BPPs in these pregnancies, the tests should probably be begun no earlier than 36
weeks rather than at 32 weeks since no increased risk of stillbirth has been demonstrated
in this population. (See "Overview of antepartum fetal assessment".)

The American College of Obstetricians and Gynecologists (ACOG) made no specific
recommendations for fetal assessment in patients with well-controlled glucose levels on
nutritional therapy, except for assessment of amniotic fluid volume; this decision was left
to local practice patterns [38].

A2 GDM or A1 GDM with suboptimal glucose control — We obtain twice weekly NSTs
plus an amniotic fluid index beginning at 32 weeks of gestation for ( algorithm 1):

The evidence supporting antenatal fetal testing in pregnancies complicated by GDM
consists primarily of data from older observational series that reported no or rare fetal
losses in pregnancies complicated by diabetes monitored by various antenatal testing
regimens [41,42]. No randomized trials have evaluated fetal surveillance in patients with
GDM, and findings from the small number of cohort and case-control studies are
inconclusive.

The practice pattern that has evolved over decades is to base use of fetal testing on (1) the
severity of GDM (ie, whether euglycemia is achieved and whether it is achieved by
nutritional therapy or by pharmacotherapy) and (2) the presence of other risk factors for
adverse pregnancy outcome (eg, past history of stillbirth, presence of comorbidities such
as chronic hypertension, LGA/macrosomia). As some studies have reported that patients
with GDM are at increased risk of stillbirth [43-45], we agree with expert opinion, which
generally recommends that patients who require insulin or an oral antihyperglycemic
medication (ie, class A2 GDM) to maintain euglycemia or who have suboptimally
controlled blood glucose levels should be managed the same way as patients with
pregestational diabetes or other conditions placing the pregnancy at increased risk of

All patients who use insulin or an oral antihyperglycemic medication to achieve good
glycemic control.

●

All patients with suboptimal glycemic control. Ideally, patients with suboptimal
glucose control will be brought under better control with appropriate nutritional
therapy and/or medication.

●
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adverse outcome. These patients typically undergo periodic fetal testing, usually initiated
at approximately 32 weeks of gestation.

The timing for initiating testing in the third trimester, the frequency of testing, and the
test utilized (NST, BPP, or both) vary by institution and practice setting. Although we
perform NSTs with an amniotic fluid index twice per week, no strong evidence favors twice
weekly over weekly testing or initiating testing at 32 weeks versus later in gestation. For
example, some medical centers begin NSTs weekly at 32 weeks and increase to twice
weekly at 36 weeks.

ACOG suggests antenatal fetal assessment beginning at 32 weeks of gestation for (1)
patients treated with insulin or oral medications, even when good glycemic control is
achieved with drug therapy, and (2) patients with suboptimal glucose control on medical
nutritional therapy [38].

Monitoring fetal growth — We perform a single third-trimester ultrasound examination
at 36 to 39 weeks to estimate fetal weight in all patients with GDM, regardless of degree of
metabolic control or requirement for insulin or oral antihyperglycemic medications.
Macrosomia is a factor in decision-making about the route of birth. (See 'Route of birth'
below.)

A broad spectrum of practice patterns has evolved, given the limitations of available data,
which are observational and do not strongly support a specific approach [39,46,47]. For
example:

Some clinicians use the 36- to 39-week scan to identify maternal-fetal pairs that may
benefit from induction of labor before the fetus grows too large. (See "Shoulder
dystocia: Risk factors and planning birth of high-risk pregnancies", section on
'Patients with diabetes'.)

●

Some clinicians also obtain one or more earlier ultrasound examinations (between
diagnosis of GDM and 36 weeks) to identify fetal growth acceleration, as it appears
to be a sign of suboptimal glycemic control and may prompt tightening glycemic
control to reduce the risk of macrosomia. However, early growth acceleration does
not accurately predict LGA at birth [47] and a randomized trial comparing tight
versus less tight control in GDM failed to show a difference between groups in LGA,
although it did reduce serious neonatal morbidity [39].

●
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Estimation of fetal weight is challenging because no method of fetal growth assessment
performs well; all current methods are neither sensitive nor specific, especially for
identifying the LGA fetus [49-51]. One review of pregnant patients with diabetes treated
with insulin found that the sonographically estimated fetal weight had to be ≥4800 grams
for there to be at least a 50 percent chance that the newborn's birth weight would be
≥4500 grams [52]. Studies in nondiabetic pregnancies report similar results [53].
Investigators have tried to find a more sensitive modality to estimate fetal weight, but
there is little evidence that these experimental modalities can improve on existing two-
dimensional ultrasound technology [54-57]. The diagnosis of LGA/macrosomia is
discussed in detail separately. (See "Fetal macrosomia", section on 'Diagnosis' and "Fetal
macrosomia", section on 'Patients with diabetes'.)

Management of selected antenatal complications — As discussed above, the following
antenatal complications are more prevalent in patients with GDM. (See 'Consequences of
GDM' above.)

Preeclampsia and gestational hypertension — Management of preeclampsia and
gestational hypertension is similar to that in patients without GDM. Labetalol can be used
to treat severe hypertension; hypoglycemic symptoms are unlikely to be masked in
patients with GDM. (See "Preeclampsia: Antepartum management and timing of delivery"
and "Gestational hypertension" and "Hypoglycemia in adults with diabetes mellitus".)

Preterm labor — Preterm labor is managed the same as in patients without GDM.
Indomethacin and nifedipine are first-line medications for tocolysis, with the choice
dependent on gestational age. If these medications are contraindicated, terbutaline can
be used, but maternal glucose levels need to be monitored closely since beta agonists
increase glucose levels. For fasting levels >100 mg/dL (5.5 mmol/L) or postprandial levels
>140 mg/mL (7.8 mmol/L), we treat with subcutaneous insulin. (See "Inhibition of acute
preterm labor".)

Coadministration of antenatal corticosteroids accentuates the increase in glucose levels.

Some clinicians do not monitor fetal growth sonographically in euglycemic patients
with A1 GDM (medical nutritional therapy alone) because of concerns that false-
positive findings will lead to iatrogenic complications. As an example, one study
reported an increase in cesarean birth among patients who had a third-trimester
ultrasound examination, even after controlling for birth weight [48].

●
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(See 'Hyperglycemia related to antenatal corticosteroid administration' below.)

Hyperglycemia related to antenatal corticosteroid administration — Administration
of antenatal corticosteroids (ACS), if indicated, has hyperglycemic effects, beginning
approximately 12 hours after the first steroid dose and lasting for approximately five days
[58,59]. We monitor capillary blood glucose concentrations regularly (eg, at least every
four times daily, but more frequently depending on glucose levels and difficulty in
obtaining control) beginning 12 hours after the first dose of betamethasone and
continuing for 24 hours after the second dose. We then reduce the frequency to four
times per day if glucose levels are reasonably well controlled. If a fasting level exceeds 100
mg/dL (5.5 mmol/L) or a postprandial level exceeds 140 mg/mL (7.8 mmol/L), we would
treat with subcutaneous insulin. We initiate a continuous intravenous insulin infusion on
the labor unit if values are persistently elevated despite escalation of the subcutaneous
regimen or if initial values are above 180 mg/dL (10.0 mmol/L). (See "Pregestational
(preexisting) diabetes mellitus: Obstetric issues and management", section on 'Antenatal
glucocorticoids in patients at risk for preterm birth'.)

ACS are generally not recommended at ≥34 weeks of gestation in patients with diabetes.
While the Antenatal Late Preterm Steroids (ALPS) trial found a modest benefit in late
preterm gestations, this trial specifically excluded patients with diabetes because of
concerns for impact on glycemic control. (See "Antenatal corticosteroid therapy for
reduction of neonatal respiratory morbidity and mortality from preterm delivery".)

Macrosomia and prediction/prevention of shoulder dystocia — Macrosomia (which is
commonly defined as ≥4500 grams in GDM) is diagnosed by ultrasound and often
accompanied by polyhydramnios. A major concern is the risk of shoulder dystocia during
labor and birth. Scheduled cesarean birth is typically offered to patients with GDM and
estimated fetal weight ≥4500 grams to prevent shoulder dystocia, particularly its potential
maternal and newborn morbidities. (See 'Route of birth' below.)

Decision-making regarding induction of fetuses <4500 grams versus expectant
management are reviewed separately. (See "Shoulder dystocia: Risk factors and planning
birth of high-risk pregnancies", section on 'Patients with diabetes'.)

Timing of birth — One of the key issues of managing patients with GDM is whether to
induce labor and, if so, when. The major potential benefits of induction are avoiding late
stillbirth and avoiding birth-related complications of continued fetal growth, such as
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shoulder dystocia or a cesarean birth for failure to progress. The potential disadvantages
are the risks of induction (eg, longer labor, increased tendency for intervention) and
greater neonatal morbidity if the induction is before 39 weeks [43]. Increasing evidence
suggests that induction itself does not result in higher cesarean birth rates than expectant
management, even in patients with GDM [60-62].

The optimal timing of birth in GDM has not been evaluated in well-designed trials. The
available data [60,63-68] are inadequate to allow a strong evidence-based
recommendation; thus, practice varies worldwide [69,70]. Our approach is similar to the
practice pattern that has evolved at many institutions and is based primarily on whether
the patient is A1 or A2 GDM and the adequacy of glucose control.

A1 GDM with good glucose control — For patients who remain euglycemic with
nutritional therapy and exercise alone (A1 GDM), we discuss the possibility of induction
and the tradeoffs of induction at ≥39+0 weeks versus expectant management until 41+0
weeks. This relatively noninterventional approach is based on the favorable outcomes
reported in a classic uncontrolled case series of 196 patients with class A diabetes
managed this way [40]. Although clinical practice varies from institution to institution, the
general consensus is that these patients should not be electively delivered before 39+0
weeks of gestation [71] or after 41+0 weeks. Timing of induction between 39+0 and 41+0
weeks is more controversial.

While a study using decision analysis found that fetal and neonatal mortality may be
minimized by birth at 38 weeks of gestation, this mathematical model alone is insufficient
for changing our clinical practice [72]. ACOG has opined that birth should not be planned
before 39+0 weeks of gestation unless otherwise indicated and that expectant
management up to 40+6 weeks is generally appropriate with antepartum testing [38].

A2 GDM and A1 GDM with suboptimal glucose control — For patients with GDM
whose glucose levels are medically managed with insulin or oral antihyperglycemic
medications (A2 GDM) and patients with A1 GDM with suboptimal glucose control, we
suggest induction at 39+0 weeks of gestation based on data from a retrospective cohort
study of patients with GDM suggesting that the infant mortality rate at 39+0 weeks (8.7
out of 10,000) was statistically lower than the risk of stillbirth plus infant mortality with
expectant management over an additional week (15.2 out of 10,000) [43]. In addition,
induction may reduce the risk of shoulder dystocia compared with later birth since birth
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weight should be less in the absence of ongoing growth in utero [63,64].

Early term birth (37+0 to 38+6 weeks) is not indicated in uncomplicated A2 GDM with well-
controlled glucose levels as the risk of stillbirth is low while neonatal morbidity rates are
increased at this gestational age [73]; however, if a concomitant medical condition (eg,
hypertension) is present or glycemic control is suboptimal on pharmacotherapy, birth
should be undertaken as clinically indicated prior to 39+0 weeks of gestation [63,64]. Fetal
weight also needs to be considered. The risk of stillbirth appears to be increased among
those who are LGA near and at term compared with those who are appropriate for
gestational age (AGA). For example, a study of pregnancies complicated by GDM reported
the absolute risks of stillbirth at 38 weeks in LGA and AGA fetuses were 21.5 and 4 per
10,000 pregnancies, respectively; and at 39 weeks 20.7 and 5.7 per 10,000 pregnancies,
respectively [45]. Limitations of these data included the absence of information about
glycemic control and about patients requiring medication versus those managed with
nutritional therapy and exercise alone.

ACOG suggests birth at 39+0 to 39+6 weeks of gestation for patients with A2 GDM that is
well controlled with medication [73]. However, guidance for patients with suboptimal
glycemic control on pharmacologic therapy is less precise. They suggest birth at 37+0 to
38+6 weeks of gestation may be reasonable, but that birth prior to 37+0 weeks should
only be initiated when more aggressive efforts to control blood glucose levels, such as
hospitalization, have failed [38].

Route of birth — Estimated fetal weight is an important consideration in decision-
making.

Estimated fetal weight ≥4500 grams– Scheduled cesarean birth to avoid birth
trauma is typically offered to patients at 39+0 weeks with GDM and estimated fetal
weight ≥4500 grams. The fetal weight threshold at which scheduled cesarean birth
should be performed to reduce the risk of birth trauma from shoulder dystocia is
controversial. It has been estimated that in diabetic pregnancies with an estimated
fetal weight of ≥4500 grams, 443 cesareans would need to be performed to prevent
one permanent brachial plexus injury [74]. Whether this tradeoff justifies the
increased risks of cesarean birth is unclear. The ACOG practice bulletin on GDM
recommends discussing the risks and benefits of scheduled cesarean birth with
patients with GDM and estimated fetal weight ≥4500 grams [38].

●
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Glycemic monitoring during labor and birth — Insulin requirements usually decrease
during labor as oral caloric intake is typically reduced and the work of labor, particularly
uterine contractions, requires extra energy. A reasonable target range for intrapartum
glucose levels is 70 to 125 mg/dL (3.9 to 6.9 mmol/L). Hyperglycemia is treated to reduce
the risk of neonatal hypoglycemia. Although prolonged neonatal hypoglycemia is
primarily due to fetal exposure to chronic hyperglycemia during pregnancy and resultant
fetal pancreatic hyperplasia, transient hypoglycemia can be caused by intrapartum
maternal hyperglycemia, which induces an acute rise in fetal insulin [77-81].

If a patient with GDM and estimated fetal weight ≥4500 grams decides to undergo a
trial of labor, we follow labor progress closely and perform an instrument-assisted
vaginal birth only if second-stage descent has progressed normally because forceps-
or vacuum-assisted birth is associated with a higher risk of shoulder dystocia and
brachial plexus injury, with the risk even higher with the use of vacuum as compared
with forceps [75,76]. (See "Shoulder dystocia: Risk factors and planning birth of high-
risk pregnancies", section on 'Planning birth in high-risk pregnancies'.)

Estimated fetal weight <4500 grams — Cesarean birth is performed for standard
obstetric indications.

●

A1 GDM – Patients with GDM who were euglycemic without use of insulin or oral
antihyperglycemic medications during pregnancy generally do not develop
hyperglycemia during labor and birth and thus do not need their blood glucose
levels checked. However, some practitioners and centers choose to check a few
blood glucose levels during labor because of concerns about the validity of
outpatient self-monitored glycemic assessments.

●

A2 GDM – Patients with GDM who used insulin or oral antihyperglycemic
medications antepartum may need insulin during labor and birth to maintain
intrapartum glucose levels in the target range. Periodic assessment of maternal
glucose levels during labor and treatment of hyperglycemia are prudent, although
intrapartum maternal hyperglycemia infrequently leads to an adverse neonatal
outcome [82].

●

Intrapartum glucose monitoring and management of fluids, insulin, and oral
antihyperglycemic medications during spontaneous labor, before induction, and
before scheduled cesarean birth are discussed in detail separately. (See
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POSTPARTUM CARE

Patients with GDM should be able to resume a normal diet postpartum.

Breastfeeding — Breastfeeding should be encouraged since it benefits both the mother
and child. (See "Maternal and economic benefits of breastfeeding" and "Infant benefits of
breastfeeding".)

Breastfeeding improves maternal glucose metabolism. It may reduce the glucose levels
obtained during a postpartum glucose tolerance test (GTT) [83-85], especially if the patient
breastfeeds during the test [86]. Theoretically, this could lead to a spurious result.

Several prospective studies have reported that breastfeeding decreased the long-term
incidence of type 2 diabetes after a diagnosis of GDM compared with not breastfeeding
[87-90]. Higher lactation intensity and longer duration were inversely associated with the
risk, independent of weight loss and after adjusting for risk factors for type 2 diabetes
(sociodemographic characteristics, prenatal metabolic status and course, perinatal
outcome, lifestyle behaviors).

Contraception — While any type of contraception is acceptable as long as the usual
medical contraindications to use are absent, the advantages of long-acting reversible
contraception (eg, intrauterine device [IUD], contraceptive implant) are the minimal risk of
unplanned pregnancy and convenience [91]. Choosing contraceptives with lower systemic
hormone levels should, in theory, minimize any changes in metabolic parameters. If a
patient is still concerned about hormonal issues, a copper-releasing IUD is a good
alternative. However, there is no convincing evidence that hormonal contraceptives
(estrogen-progestin or progestin-only) increase the user's risk of developing type 1 or type
2 diabetes [92]. (See "Contraception: Counseling and selection".)

Screening for overt diabetes — After birth, the hyperglycemic effects of placental
hormones dissipate rapidly. Thus, most patients revert back to their prepregnancy
glycemic status shortly after birth, ranging from almost immediately to a week
postpartum. Most patients who were taking antihyperglycemic medications antepartum

"Pregestational (preexisting) and gestational diabetes: Intrapartum and postpartum
glucose management".)
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do not need them postpartum.

Check postpartum glucose levels – Since some patients with GDM may have
previously unrecognized type 2 diabetes mellitus, we check glucose concentrations
postpartum to exclude ongoing hyperglycemia. In a patient with A1 GDM, it is
common to check only a single fasting glucose and, if normal, stop checking blood
glucose values. In a patient with A2 GDM, we usually check glucose levels for 24
hours, obtaining both fasting and postprandial blood glucose values; if all are
normal, then we stop checking. However, if any values are abnormal, we continue to
check levels during hospitalization and possibly at home to determine whether
ongoing medical therapy is needed.

●

If fasting glucose concentrations suggest overt diabetes (fasting glucose ≥126 mg/dL
[7 mmol/L] or a postprandial glucose is ≥200 mg/dL [11.1 mmol/L]), hyperglycemia
must be treated; the type of treatment (diet, exercise, weight reduction, medication)
should be decided on a case-by-case basis, often with consultation from a
diabetologist or the patient's primary care provider. Postpartum glucose monitoring
and therapy, if indicated, are reviewed separately. (See "Pregestational (preexisting)
and gestational diabetes: Intrapartum and postpartum glucose management",
section on 'Gestational diabetes'.)

Obtain a GTT at 4 to 12 weeks – Patients with normal/near normal postpartum
should undergo a two-hour 75 gram oral GTT 4 to 12 weeks after delivery to check
for diabetes or prediabetes ( table 1). (See "Gestational diabetes mellitus: Glucose
management and maternal prognosis", section on 'Follow-up'.)

●

Those diagnosed with diabetes ( table 1) are managed as medically
appropriate. (See "Initial management of hyperglycemia in adults with type 2
diabetes mellitus".)

•

Those with a normal GTT or prediabetes ( table 2) are counseled about their
future risk of developing type 2 diabetes and cardiovascular disease, encouraged
to adopt lifestyle changes for risk reduction (eg, healthy diet, weight loss,
exercise), and informed about the importance of close follow-up with their
primary care provider and rescreening at appropriate intervals. These issues are
discussed in detail separately. (See "Gestational diabetes mellitus: Glucose
management and maternal prognosis", section on 'Follow-up' and "Screening for

•
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Screening for depression — Although all postpartum patients should be screened for
depression, clinicians should be aware that postpartum depression is more common
among patients with diabetes (pregestational or gestational) than in postpartum patients
without diabetes [93]. The validated questionnaire most commonly used for screening
pregnant and postpartum individuals is the Edinburgh Postnatal Depression Scale
( figure 1A-B), but other validated tools can be used ( table 3). (See "Postpartum
unipolar major depression: Epidemiology, clinical features, assessment, and diagnosis",
section on 'Screening'.)

SOCIETY GUIDELINE LINKS

Links to society and government-sponsored guidelines from selected countries and
regions around the world are provided separately. (See "Society guideline links: Diabetes
mellitus in pregnancy" and "Society guideline links: Shoulder dystocia and macrosomia".)

INFORMATION FOR PATIENTS

UpToDate offers two types of patient education materials, "The Basics" and "Beyond the
Basics." The Basics patient education pieces are written in plain language, at the 5  to 6
grade reading level, and they answer the four or five key questions a patient might have
about a given condition. These articles are best for patients who want a general overview
and who prefer short, easy-to-read materials. Beyond the Basics patient education pieces
are longer, more sophisticated, and more detailed. These articles are written at the 10  to
12  grade reading level and are best for patients who want in-depth information and are
comfortable with some medical jargon.

Here are the patient education articles that are relevant to this topic. We encourage you to
print or e-mail these topics to your patients. (You can also locate patient education articles
on a variety of subjects by searching on "patient info" and the keyword(s) of interest.)

type 2 diabetes mellitus" and "Clinical presentation, diagnosis, and initial
evaluation of diabetes mellitus in adults".)

th th

th

th

Basics topics (see "Patient education: Gestational diabetes (The Basics)")●

Beyond the Basics topics (see "Patient education: Gestational diabetes (Beyond the●
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SUMMARY AND RECOMMENDATIONS

Basics)")

Screening for and birth of the macrosomic fetus●

Ultrasound – We perform a single third-trimester ultrasound at 36 to 39 weeks to
screen for macrosomia in all patients with gestational diabetes mellitus (GDM).
(See 'Monitoring fetal growth' above.)

•

Scheduled cesarean birth – Scheduled cesarean birth to avoid birth trauma is
typically offered at 39+0 weeks to patients with GDM (any class) and an
estimated fetal weight ≥4500 grams. These patients should be counseled about
the poor predictive ability of ultrasound estimates of fetal weight and the risks
and benefits of cesarean birth in the current and future pregnancies. (See 'Route
of birth' above.)

•

Fetal surveillance and timing of birth in patients with A1 GDM well controlled
with nutritional medical therapy alone – These patients are not at increased risk
for stillbirth.

●

Antenatal fetal surveillance – We do not order antenatal fetal testing (nonstress
test, biophysical profile) in these patients unless they have a standard obstetric
indication for fetal surveillance (eg, growth restriction). (See 'Fetal surveillance'
above.)

•

Timing of induction – For candidates for vaginal birth, we offer induction of
labor at 39+0 weeks of gestation and suggest performing induction by 41+0
weeks of gestation (Grade 2C), as with other late term pregnancies. (See 'Timing
of birth' above and "Postterm pregnancy".)

•

 

Fetal surveillance and timing of birth in patients with A2 GDM (ie, on
pharmacologic therapy) or A1 GDM with suboptimal glucose control – These
patients may be at increased risk for stillbirth.

●

Antenatal fetal surveillance – We suggest a standard form of antenatal fetal
testing. The optimal testing regimen has not been established from rigorous

•

https://www.uptodate.com/contents/gestational-diabetes-beyond-the-basics?search=Gestational%20Diabetes%3A%20Obstetrical%20Issues%20and%20Management&topicRef=4800&source=see_link
https://www.uptodate.com/contents/grade/6?title=Grade%202C&topicKey=OBGYN%2F4800
https://www.uptodate.com/contents/postterm-pregnancy?search=Gestational%20Diabetes%3A%20Obstetrical%20Issues%20and%20Management&topicRef=4800&source=see_link


2023.12.20, 11:11Gestational diabetes mellitus: Obstetric issues and management - UpToDate

Page 17 of 34https://www.uptodate.com/contents/gestational-diabetes-mellitus-o…rch_result&selectedTitle=1~150&usage_type=default&display_rank=1

studies. We order twice weekly antenatal testing, using a nonstress test with an
amniotic fluid index, starting at 32 weeks of gestation. Ideally, patients with
suboptimal glucose control will be brought under better control with diet and/or
medication. (See 'Fetal surveillance' above.)

Timing of induction – For candidates for vaginal birth, we suggest induction of
labor at 39+0 weeks of gestation (Grade 2C). Potential benefits include lower
rates of: macrosomia and large for gestational age (LGA) infants, shoulder
dystocia, cesarean birth, and stillbirth. If a concomitant medical condition (eg,
hypertension) is present or glycemic control is suboptimal on pharmacologic
therapy, birth should be undertaken as clinically indicated prior to 39+0 weeks of
gestation. (See 'Timing of birth' above.)

•

The American College of Obstetricians and Gynecologists suggests birth at 39+0
to 39+6 weeks of gestation for patients with A2 GDM that is well controlled with
medication. For patients with suboptimal glycemic control on pharmacologic
therapy, birth at 37+0 to 38+6 weeks may be reasonable, but that birth prior to
37+0 weeks should only be done when more aggressive efforts to control blood
sugars, such as hospitalization, have failed.

Postpartum care●

Breastfeeding – All patients should be encouraged to breastfeed. A potential
benefit of breastfeeding is that it improves glucose metabolism in the short term.
(See 'Breastfeeding' above.)

•

Contraception – While any type of contraception is acceptable as long as the
usual medical contraindications to use are absent, long-acting reversible
contraception is convenient and has minimal risk of unplanned pregnancy. (See
'Contraception' above.)

•

Postpartum testing for diabetes – All patients with GDM should have a two-
hour 75 gram oral glucose tolerance test between 4 and 12 weeks postpartum
(see 'Postpartum care' above):

•

Those with a normal test or prediabetes ( table 2) should be informed of
their future increased risk for diabetes and cardiovascular disease, counseled
about preventive measures that they can adopt, and informed of the need for

-
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GRAPHICS

General approach to obstetric management of uncomplicated GDM

This algorithm reflects the author's general approach to obstetric management of patients with
uncomplicated gestational diabetes.

GDM: gestational diabetes mellitus.
* Patients who have suboptimal glucose control on nutritional therapy should also be started on
insulin.
¶ When counseling patients, key issues to address include:

The difficulty in accurately predicting birth weight by any method.
The estimated fetal growth between ultrasound examination and delivery.
The risks of shoulder dystocia and associated complications.
The risks of a cesarean delivery in the current pregnancy.
The risks of cesarean delivery in the current pregnancy on management and outcome of
future pregnancies.
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American Diabetes Association criteria for the diagnosis of diabetes

1. A1C ≥6.5%. The test should be performed in a laboratory using a method that is NGSP certified
and standardized to the DCCT assay.*

OR

2. FPG ≥126 mg/dL (7 mmol/L). Fasting is defined as no caloric intake for at least 8 hours.*

OR

3. 2-hour plasma glucose ≥200 mg/dL (11.1 mmol/L) during an OGTT. The test should be performed
as described by the World Health Organization, using a glucose load containing the equivalent of 75
g anhydrous glucose dissolved in water.*

OR

4. In a patient with classic symptoms of hyperglycemia or hyperglycemic crisis, a random plasma
glucose ≥200 mg/dL (11.1 mmol/L).

A1C: glycated hemoglobin; NGSP: National Glycohemoglobin Standardization Program; DCCT:
Diabetes Control and Complications Trial; FPG: fasting plasma glucose; OGTT: oral glucose
tolerance test.
* In the absence of unequivocal hyperglycemia, diagnosis requires two abnormal test results from
the same sample or in two separate test samples.

Reprinted with permission from: American Diabetes Association. Standards of Medical Care in Diabetes 2011. Diabetes
Care 2011; 34:S11. Copyright © 2011 American Diabetes Association. The content within this table is still current as of the
2020 version of the Standards of Medical Care in Diabetes.
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Categories of increased risk for diabetes (prediabetes)*

FPG 100 to 125 mg/dL (5.6 to 6.9 mmol/L) – IFG

2-hour post-load glucose on the 75 g OGTT 140 to 199 mg/dL (7.8 to 11.0 mmol/L) – IGT

A1C 5.7 to 6.4% (39 to 46 mmol/mol)

FPG: fasting plasma glucose; IFG: impaired fasting glucose; OGTT: oral glucose tolerance test; IGT:
impaired glucose tolerance; A1C: glycated hemoglobin.
* For all 3 tests, risk is continuous, extending below the lower limit of the range and becoming
disproportionately greater at higher ends of the range.

Reprinted with permission from the American Diabetes Association. Standards of medical care in diabetes—2011. Diabetes
Care 2011; 34:S11. Copyright © 2011 American Diabetes Association. Table also published in: American Diabetes
Association. Standards of medical care in diabetes—2013. Diabetes Care 2013; 36 Suppl 1:S11. The content within this
table is still current as of the 2020 version of the Standards of Medical Care in Diabetes.
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Appendix A: Edinburgh Postnatal Depression Scale

Reproduced from: Cox JL, Holden JM, Sagovsky R. Detection of Postnatal Depression: Development of the 10-item
Edinburgh Postnatal Depression Scale. Br J Psychiatry 1987; 150:782. Copyright © 1987 British Journal of Psychiatry.

Graphic 67741 Version 3.0
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Appendix A: Edinburgh Postnatal Depression Scale (EPDS) (continued)

We suggest a cutoff score of 11, which appears to maximize sensitivity plus specificity in screening
for postpartum depression. Women who report depressive symptoms without suicidal ideation or
major functional impairment (or score between 5 and 9 on the EPDS) should be re-evaluated within
one month.

Reproduced from: Cox JL, Holden JM, Sagovsky R. Detection of Postnatal Depression: Development of the 10-item
Edinburgh Postnatal Depression Scale. Br J Psychiatry 1987; 150:782. Copyright © 1987 British Journal of Psychiatry.

Graphic 81407 Version 6.0
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PHQ-9 depression questionnaire

Name: Date:

Over the last 2 weeks, how often have you
been bothered by any of the following
problems?

Not at
all

Several
days

More
than
half
the
days

Nearly
every
day

Little interest or pleasure in doing things 0 1 2 3

Feeling down, depressed, or hopeless 0 1 2 3

Trouble falling or staying asleep, or sleeping too
much

0 1 2 3

Feeling tired or having little energy 0 1 2 3

Poor appetite or overeating 0 1 2 3

Feeling bad about yourself, or that you are a
failure, or that you have let yourself or your family
down

0 1 2 3

Trouble concentrating on things, such as reading
the newspaper or watching television

0 1 2 3

Moving or speaking so slowly that other people
could have noticed? Or the opposite, being so
fidgety or restless that you have been moving
around a lot more than usual.

0 1 2 3

Thoughts that you would be better off dead, or of
hurting yourself in some way

0 1 2 3

Total ___ = ___ + ___ + ___ + ___

PHQ-9 score ≥10: Likely major depression

Depression score ranges:

5 to 9: mild

10 to 14: moderate

15 to 19: moderately severe

≥20: severe

If you checked off any problems, how difficult Not Somewhat Very Extremely
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have these problems made it for you to do
your work, take care of things at home, or get
along with other people?

difficult
at all

___

difficult

___

difficult

___

difficult

___

PHQ: Patient Health Questionnaire.

Developed by Drs. Robert L Spitzer, Janet BW Williams, Kurt Kroenke, and colleagues, with an educational grant from
Pfizer, Inc. No permission required to reproduce, translate, display or distribute.

Graphic 59307 Version 12.0
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