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BACKGROUND: Although in 2013 the American College of Obstetri-

cians and Gynecologists recommended early screening for gestational
diabetes in obese women, no studies demonstrate an improvement in
perinatal outcomes with this strategy.
OBJECTIVE: We sought to determine whether early screening for
gestational diabetes improves perinatal outcomes in obese women.
MATERIALS AND METHODS: Randomized controlled trial
comparing early gestational diabetes screening (1420 weeks) to
routine screening (2428 weeks) in obese women (body mass index
30 kg/m2) at 2 tertiary care centers in the United States. Screening
was performed using a 50-g, 1-hour glucose challenge test
followed by a 100-g, 3-hour glucose tolerance test if the initial
screen was 135 mg/dL. Gestational diabetes was diagnosed
using CarpenterCoustan criteria. Women not diagnosed at 14 to
20 weeks were rescreened at 24 to 28 weeks. Exclusion criteria
were pre-existing diabetes, major medical illness, bariatric surgery,
and prior cesarean delivery. The primary outcome was a
composite of macrosomia (>4000 g), primary cesarean delivery,
hypertensive disease of pregnancy, shoulder dystocia, neonatal

I

n the United States, 36.8% of
reproductive-aged women are obese
(body mass index [BMI] 30 kg/m2).1
Obesity substantially increases the risk
of gestational diabetes (odds ratio,
25),2 which is associated with macrosomia, cesarean delivery, preeclampsia,
shoulder dystocia, and neonatal hypoglycemia.3 Gestational diabetes treatment has been shown to improve
pregnancy outcomes,4,5 but obese
women with gestational diabetes
continue to have worse outcomes
compared to normal-weight women
with gestational diabetes.6
In 2005 and again in 2013, The
American College of Obstetricians
and Gynecologists (ACOG) suggested
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hyperbilirubinemia, and neonatal hypoglycemia (assessed within 48
hours of birth).
RESULTS: A total of 962 women were randomized, and outcomes were
available for 922. Of these 922 women, 459 (49.8%) were assigned to
early screen and 463 (50.2%) to routine screen. Baseline characteristics
were balanced between groups. In the early screening group, 69 (15.0%;
95% confidence interval, 11.918.6%) were diagnosed with gestational
diabetes: 29 (6.3%; 95% confidence interval, 4.38.9%) at <20 weeks
and 40 (8.7%; 95% confidence interval, 6.311.7%) at >24 weeks. Of
those randomized to routine screening, 56 (12.1%; 95% confidence interval, 9.315.4%) had gestational diabetes. Early screening did not
reduce the incidence of the primary outcome (56.9% in the early screen
versus 50.8% in the routine screen, P ¼ .07; relative risk, 1.12; 95%
confidence interval, 0.991.26).
CONCLUSION: Early screening for gestational diabetes in obese
women did not reduce the composite perinatal outcome.
Key words: cesarean delivery, early screening, gestational diabetes,

macrosomia, obesity, preeclampsia, randomized trial, shoulder dystocia

screening obese women for pre-existing
diabetes or early gestational diabetes in
the ﬁrst trimester or upon presentation,
much earlier than the 2428 weeks
screen recommended for low-risk
women.7,8 Early screening and diagnosis of gestational diabetes allows
earlier treatment by as many as 14 weeks,
decreasing fetal exposure to hyperglycemia during critical periods of fetal
growth and development. As treatment
of gestational diabetes diagnosed at
2428 weeks may lead to decreased cesarean delivery, macrosomia, shoulder
dystocia, and preeclampsia, earlier
treatment may further decrease these
risks.4,9 However, this recommendation,
which is based solely on expert opinion,
is not widely adopted, and the majority
of obese women do not undergo GDM
screening until 2428 weeks’ gestation,10 possibly because of lack of level I
evidence demonstrating beneﬁt and lack
of guidance in how screening should be
accomplished. In contrast to ACOG, the
US Preventive Services Task Force
determined that there was insufﬁcient

evidence
to
recommend
early
screening.11 The lack of level I evidence
and the contradictory recommendations
led the National Institute of Diabetes
and Digestive and Kidney Diseases
(NIDDK) to identify the risks and beneﬁts of early screening for GDM as an
important research gap, and called for
level I evidence on this topic.12
Therefore, we designed this pragmatic
randomized controlled trial to test the
hypothesis that early screening (at
1420 weeks) would improve selected
perinatal outcomes compared to routine
screening (2428 weeks) for gestational
diabetes in obese women.

Materials and Methods
Trial design
Patients were randomly assigned to early
screening for gestational diabetes at
1420 weeks’ gestation or routine
screening for gestational diabetes at
2428 weeks’ gestation. We used broad
inclusion criteria and routine clinical
procedures. Outcomes were analyzed
according to the intention-to-treat
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AJOG at a Glance
Why was this study conducted?
The American College of Obstetricians and Gynecologists recommends early
screening for preexisting diabetes or early gestational diabetes in a high-risk
population, based on expert opinion. The National Institute of Diabetes and
Digestive and Kidney Disease Consensus workshop on research gaps in gestational diabetes called for a randomized controlled trial examining the risks and
beneﬁts of early screening. The study was performed to compare perinatal outcomes in obese women undergoing early screening (1420 weeks) for gestational
diabetes compared to routine screening (2428 weeks).
Key ﬁndings
Early screening did not reduce the incidence of the primary composite outcome
(macrosomia (>4000 g), primary cesarean delivery, hypertensive disease of
pregnancy, shoulder dystocia, neonatal hyperbilirubinemia, and neonatal hypoglycemia): 56.9% in the early screen vs 50.8% in the routine screen (P ¼ .07;
relative risk, 1.12; 95% conﬁdence interval, 0.991.26).
What does this add to what is known?
This randomized controlled trial did not demonstrate beneﬁt of early screening
for gestational diabetes in obese women. To our knowledge, this is the ﬁrst United
Statesbased trial to compare early vs routine screening for gestational diabetes
in a randomized fashion, although other trials are ongoing (NCT02377531,
ACTRN12616000924459).

principle. The full trial protocol is
available with the full text of this article
in the supplementary materials. Institutional review board approval was obtained from both participating sites, and
all participants gave written informed
consent. Prior to trial start, the trial
protocol was registered at clinicaltrials.
gov (NCT01864564).

Patient selection
All participants provided written
informed consent. Pregnant women
receiving prenatal care prior to 20 weeks’
gestation at the University of Alabama at
Birmingham with a BMI 30 kg/m2 at
enrollment were eligible. Enrollment
began at the University of Alabama at
Birmingham in June, 2013; Ochsner
Medical Center began enrolling in
December 1, 2015. We excluded women
with a prior cesarean delivery, preexisting diagnosis of diabetes mellitus, a
history of bariatric surgery, major medical illness (eg, cardiac disease, sickle cell
disease), known fetal anomalies, or
chronic steroid use. Enrollment
concluded January 31, 2018. Primary cesarean delivery was a component of the

primary outcome; women with a prior
cesarean delivery could not experience a
key component of the primary outcome
and were therefore excluded. Known preexisting diabetes and a history of bariatric
surgery are both contraindications to
glucola screening; therefore, these women
were excluded. Women with major
medical illness, known fetal anomalies,
and chronic steroid use were excluded
because they are at increased risk for the
primary outcomes for reasons unrelated
to gestational diabetes.

Treatment allocation
Enrolled patients underwent randomization, in a 1:1 ratio in blocks of equal
size, with the use of a computergenerated sequence produced by the
study statistician using SAS for Windows
software, version 9.4 (SAS Institute Inc,
Cary, NC). Study personnel were notiﬁed
of randomization assignment online.
Randomization was stratiﬁed by
BMI 40 kg/m2 and study site. Patients
were assigned to receive either early
screening (at 1420 weeks) or routine
screening (at 2428 weeks) for gestational diabetes.
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Gestational diabetes screening
All screening (regardless of gestational
age or group assignment) was performed
using the 2-step method. Women underwent a nonfasting, 1-hour, 50-g
glucose challenge test. If results were
135 mg/dL, including a 1-hour result
200 mg/dL, patients were asked to
undergo a fasting, 3-hour, 100-g glucose
tolerance test within 710 days.
CarpenterCoustan criteria were used
to diagnose gestational diabetes (fasting
95 mg/dL, 1-hour 180 mg/dL,
2-hour 155 mg/dL, 3-hour 140
mg/dL).13,14
If women randomized to early
screening were negative for gestational
diabetes prior to 20 weeks, they repeated
the same gestational diabetes screening
at 2428 weeks, starting with a nonfasting, 1-hour, 50-g glucose challenge
test and using the same thresholds for
positive screen and diagnosis.

Trial procedures
Women were screened and randomized
at a prenatal visit prior to 20 weeks
gestation. Clinicians and patients were
informed of their randomization group
(open label). All patients, regardless of
randomization group, underwent a
blood draw between 14 and 20 weeks for
hemoglobin A1c. The hemoglobin A1c
was performed to screen patients for
pre-existing diabetes and to provide a
baseline measure of glycemic status at
enrollment. Providers were notiﬁed of
hemoglobin A1c values >6.2% because
of potential association of GDM with
thresholds below 6.5%.15 Patients were
treated for diabetes if hemoglobin A1c
values at 1420 weeks were 6.5%.16
For values between 6.2 and 6.5%, providers performed gestational diabetes
screening (1-hour testing followed by 3hour testing if abnormal) regardless of
randomization arm, and treated for
diabetes if patients were diagnosed with
gestational diabetes on 3-hour testing.
After a diagnosis of gestational diabetes, patients were managed according
to institutional guidelines on gestational
diabetes management. Within 1 week of
diagnosis, patients received diabetic education and instructions on blood glucose
self-monitoring. Goals of fasting blood

ajog.org
sugar was <95 mg/dL and 2-hour postprandial was <120 mg/dL. Patients were
started on medication (glyburide, metformin, or insulin at the discretion of the
provider), which was adjusted if more
than half of blood sugar values were
above goal. During the time of this study,
ACOG had indicated that insulin and oral
medications were “equivalent in efﬁcacy”
and that either could be considered as
ﬁrst-line agents17; thus, providers were
given discretion as to the ﬁrst-line agent
based on patient preference, insurance,
and glycemic control in the previous
week. Allowing practitioners and patients
to determine the most appropriate ﬁrstline medication mimics real-world practice. Patients receiving medication to
manage gestational diabetes underwent
antenatal testing weekly after 32 weeks.
Ultrasounds were performed for ﬂuid
and growth serially in most patients
because of the presence of obesity.
Women were not treated for an elevated
1-hour glucose test result regardless of
timing, as this is not currently the standard of care.
Perinatal outcomes were abstracted
from the medical records at delivery and
through the 6-week postpartum visit. If
patients did not deliver at the participating institution, medical records were
obtained from the delivering hospital/
physician. We collected demographic
information, obstetric and medical
history, and details of gestational diabetes treatment. Data were supplemented by direct interview with the
patients.

Trial oversight
The study was approved by the institutional review board at the University of
Alabama at Birmingham and at Ochsner
Medical Center. Study progress and
safety events were monitored by an independent data and safety monitoring
board.

Trial outcomes
The primary outcome was deﬁned as an
adverse perinatal composite outcome that
included any one of the following:
macrosomia, primary cesarean delivery,
pregnancy-induced
hypertension
(deﬁned as gestational hypertension,
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preeclampsia, or eclampsia), shoulder
dystocia, neonatal hypoglycemia, or
neonatal hyperbilirubinemia. These outcomes were selected both as adverse
outcomes associated with gestational
diabetes and because they may be
reduced by treatment of gestational diabetes.4,5 If a patient had any single
component, she was considered to have
the adverse perinatal composite
outcome. Individual components of the
composite outcome were considered as
secondary outcomes. In addition, gestational age at delivery, severity of
pregnancy-induced hypertension (gestational
hypertension,
preeclampsia
without severe features, preeclampsia
with severe features, and eclampsia), and
use of antidiabetic medications (oral
agents and/or insulin) were considered as
individual secondary outcomes (prespeciﬁed). Large for gestational age, as
deﬁned as 90th percentile by Duryea
et al,18 was also considered as a secondary
outcome (not speciﬁed a priori).
Macrosomia was deﬁned as an absolute birthweight of >4000 g, given the
increased risk for labor abnormalities
and newborn complications above this
birthweight.19 Primary cesarean delivery
for any indication was included in the
primary outcome; because women with
a previous cesarean delivery were
excluded, all cesarean deliveries in this
cohort were primary cesarean deliveries.
Pregnancy-induced hypertension was
deﬁned as either gestational hypertension or preeclampsia, with or without
severe features, according to ACOG
guidelines.20 Gestational hypertension
was deﬁned as new-onset hypertension
(systolic blood pressure 140 mm Hg or
diastolic blood pressure 90 mm Hg)
without proteinuria. Preeclampsia was
deﬁned as systolic blood pressure 140
mm Hg or diastolic blood pressure 90
mm Hg with either proteinuria or serum
laboratory abnormalities (platelets
<100,000, aspartate aminotransferase
>80 IU/mL, creatinine >1.2 mg/dL).
Proteinuria was deﬁned as protein
excretion exceeding 300 mg in 24 hours,
a protein:creatinine ratio of 0.3, or 1þ
proteinuria or greater on urine dipstick.
Preeclampsia was further classiﬁed as
with or without severe features. Severe
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features were considered present if systolic blood pressure was 160 mm Hg,
diastolic blood pressure was 110 mm
Hg, or if there were seizures (eclampsia),
persistent headache, pulmonary edema,
or any serum laboratory abnormalities.
Eclampsia was also considered in the
diagnosis of pregnancy-induced hypertension, however, there were no cases of
eclampsia in the study population. The
principal investigator (PI) reviewed all
diagnoses of gestational hypertension,
preeclampsia, and preeclampsia with
severe features for classiﬁcation, blinded
to randomization group.
A shoulder dystocia was considered to
have occurred if documented by the
delivering physician and requiring at
least 1 maneuver to resolve. Neonatal
hypoglycemia was deﬁned as blood sugar
<35 mg/dL within the ﬁrst 48 hours of
life. Neonatal hyperbilirubinemia was
deﬁned as >95th percentile for gestational age and hour of life or as requiring
phototherapy for treatment.21,22

Sample size and interim analysis
As the beneﬁts of early screening and
diagnosis of gestational diabetes are expected primarily in women diagnosed
with gestational diabetes, the sample size
was calculated to ensure a sufﬁcient
number of women with gestational diabetes to detect an effect in this group. A
sample size of 58 women with gestational
diabetes per group was necessary to have
80% power with a 2-sided a of 0.05, to
detect a 50% relative reduction in the
incidence of the primary outcome, from
an estimated baseline rate of 50% (based
on prior institutional data). A 50%
reduction in the incidence of the primary outcome was based on a prior
study that demonstrated a relative risk of
0.370.79 associated with treatment at
2428 weeks for the selected outcomes
of interest.9 Based on an incidence of
gestational diabetes of 10% in obese
women, approximately 580 women per
screening group (1160 total) were
needed. The total sample size allowed for
>90% power to detect an 8% absolute
change in the primary outcome for the
entire population, assuming a baseline
incidence of 20% in pregnancies
complicated by obesity.
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A planned, blinded interim analysis
was conducted after the ﬁrst 600 randomized subjects were delivered. An
O’BrienFleming a spending function
determined critical stopping boundaries
of 0.005 at the interim analysis. Because
of the extended recruitment time (5
years), a sample size review was also
performed. The data and safety monitoring board recommended continuation of the trial and approved a sample
size reduction to 950 patients total,
considering the higher baseline incidence of GDM in our population (13.8%
at the interim analysis). Based on our
original estimates of a 50% incidence of
the primary adverse outcome in women
with GDM, this adjusted sample size
maintained >80% power to detect a
50% reduction. This sample size also
maintained >90% power to detect an
8% absolute change in the primary
outcome for the entire population.

Statistical analysis
Final analyses were by intention-to-treat.
Patient characteristics and outcomes were
compared by randomization group. Categorical measures were presented as
numbers and percentages, and were
evaluated using the c2 test of association.
Relative risks (95% conﬁdence intervals)
were calculated for outcomes. Continuous variables were presented as mean
(standard deviation) or as median
(1ste3rd quartile) and were compared
using the Student t test and Wilcoxon
rank-sum test as appropriate. Prespeciﬁed subgroup analysis was conducted among women diagnosed with
gestational diabetes. The level of statistical
signiﬁcance was set at 0.048 based on the
O’BrienFleming a spending function.
All statistical analyses were performed by
the UAB Center for Women’s Reproductive Health Biostatistics and Data Management Core with the use of SAS for
Windows software, version 9.4 (SAS
Institute Inc, Cary, NC).

Results
Trial participants
From June 1, 2013, to January 31, 2018, a
total of 3922 women were screened for
eligibility (Figure 1). Of these, 2946 were

excluded because they did not meet the
inclusion criteria or they declined to
participate. Of the remaining 976
women consented and randomized to
the study, 14 were excluded prior to
intervention for not meeting inclusion
criteria (1 twin pregnancy, 7 missed
abortions diagnosed prior to 14 weeks, 1
previously randomized, 1 without
intention to deliver at UAB, 1 already
diagnosed with gestational diabetes, and
3 with prior cesarean deliveries). Of the
962 women randomized and not subsequently excluded, 40 were lost to followup, leaving 922 women (95.8%) within
the intention-to-treat analysis (459 early
screen, 463 routine screen). In the early
screen group, 387 women (84.3%)
received the early screen. The 2 most
common reasons that patients in the
early screen group did not receive the
assigned intervention was that the
provider did not order (27 of 72) or
the patient refused (11 of 72). Only 2
(2 of 72) early screens were not performed because of patient inability to
tolerate the glucose challenge test. In
the routine screening group, 443
(95.9%) received the routine screen.
Patients were similar regarding age,
race/ethnicity, BMI at randomization,
medical comorbidities, gestational age
at randomization, and baseline hemoglobin A1c (Table 1).

Gestational diabetes
In the early screening group, 69 of 459
(15.0%; 95% conﬁdence interval [CI],
11.918.6%) of the early screening
group ultimately received a diagnosis of
gestational diabetes: 29 (6.3%; 95% CI,
4.38.9%) prior to 20 weeks and 40
(8.7%; 95% CI, 6.311.7%) at the 24- to
28-week screen.
Of the 463 women analyzed in the
routine screening group, 1 patient
(0.2%) was diagnosed and treated for
gestational diabetes prior to 20 weeks
because of an A1c 6.5% at intake. A
total of 55 women were diagnosed after
24 weeks with routine screening or an
A1c 6.5% (n ¼ 1). In all, 56 (12.1%)
women in the routine screening group
were diagnosed with gestational
diabetes.
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The overall incidence of gestational
diabetes in the study cohort was 13.6%
(95% CI, 11.415.8%). In the early
screen group, the average gestational age
at GDM diagnosis was 24.3  5.2 weeks,
compared to 27.1  1.7 weeks in the
routine screen group.

Primary and key secondary
outcomes
The composite primary outcome
occurred in a total of 261 (56.9%) patients in the early screening group and
235
(50.8%)
patients
in
the
routine screening group (relative risk
[RR], 1.12; 95% CI, 0.991.26; P ¼ .06)
(Table 2).
Individual components of the composite outcome were not signiﬁcantly
different between groups. Gestational
age at delivery, rates of induction, and
large for gestational age were similar
between randomization groups. Women
in the early screening group were more
likely to be placed on insulin than were
those in the routine screening group
(2.4% vs 0.7%, P ¼ .03).
Among those diagnosed with gestational diabetes, the primary outcome
occurred in 51 (73.9%) women with
gestational diabetes in the early
screening group compared to 37
(66.1%) women with gestational diabetes in the routine screening group
(Table 3). The average gestational age at
delivery in women with gestational diabetes in women who were screened early
was signiﬁcantly earlier than those
diagnosed at the routine time (36.7  4.5
weeks vs 38.7  1.7, P < .01).

Comment
Principal findings of the study
In this randomized controlled trial, we
found that screening obese women for
gestational diabetes between 14 and 20
weeks’ gestation was not associated with
a decrease in a composite adverse perinatal outcome of primary cesarean delivery, macrosomia, pregnancy-induced
hypertension, shoulder dystocia, hyperbilirubinemia, or neonatal hypoglycemia. When comparing only women
diagnosed with gestational diabetes, the
results were similar.
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FIGURE 1

Consolidated Standards Of Reporting Trials (CONSORT) diagram

Harper et al. Early GDM screening. Am J Obstet Gynecol 2020.

Results in context of what is known
To our knowledge (based on a search
of PubMed, Clinicaltrials.gov, and
Embase), this is the ﬁrst completed
United Statesbased trial to compare
early vs routine screening for gestational
diabetes in a randomized fashion,
although other trials are ongoing in
the United States and elsewhere
(NCT02377531, ACTRN12616000924
459). However, prior retrospective
studies suggest that early screening in
a high-risk population may not be
beneﬁcial. Hong et al reported that
women who were screened early
required oral antidiabetic agents or insulin more frequently than those
without an early screen, but had similar
rates of cesarean delivery, preeclampsia,

and macrosomia.23 Although this study
included only women with an indication
for early screening (obesity, prior pregnancy affected by gestational diabetes or
macrosomia) and examined women by
the timing of when the ﬁrst glucose
challenge test (screening) was performed
rather than the timing of the ﬁrst
abnormal glucose tolerance test (diagnosis), the early screen group remained
at signiﬁcantly higher risk, with more
hypertension, higher body mass index,
and older ages. Similarly, Feghali et al
reported that women with a diagnosis of
gestational diabetes prior to 24 weeks
had an increased risk of preterm birth,
macrosomia, and neonatal intensive care
unit admission than women diagnosed
after 24 weeks, although most of these

differences disappeared after adjusting
by propensity score analysis.24 As such,
both retrospective studies likely were
limited by confounding by indication:
women screened early were higher risk
than women screened after 24 weeks,
leading to more adverse outcomes in the
early screening group. Importantly, in
this randomized trial, randomization
groups were similar at baseline with
respect to BMI, hypertension, and hemoglobin A1c, suggesting similar baseline risks for gestational diabetes.
Two intervention trials of early treatment for GDM in an already-screened
population also suggest that early treatment is not beneﬁcial. Osmundson et al
examined the beneﬁts of intervention
prior to 14 weeks’ gestation in women
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TABLE 1

Maternal baseline characteristics
Variable

Early screen (n ¼ 459)

Age, y

27.2 (5.9)

Routine screen (n ¼ 463)
26.8 (5.9)

Race/ethnicity
White, non-Hispanic

52 (11.3%)

35 (7.6%)

Black, non-Hispanic

280 (61.0%)

299 (64.6%)

Native American

2 (0.4%)

3 (0.7%)

Asian

1 (0.2%)

2 (0.4%)

122 (26.6%)

123 (26.6%)

2 (0.4%)

1 (0.2%)

Hispanic
Other
2

BMI at randomization, kg/m

37.2 (6.6)

Medicaid/no insurance

434 (95.8%)

441 (96.5%)

98 (21.4%)

96 (20.8%)

High school education or greater

309 (70.9%)

305 (71.1%)

Parous

329 (71.7%)

338 (73.0%)

Any smoking (%)

83 (18.1%)

98 (21.2%)

Any alcohol use (%)

76 (16.6%)

61 (13.1%)

Any drug use (%)

41 (8.9%)

49 (10.6%)

Hypertension

61 (13.3%)

50 (10.8%)

Asthma

61 (13.3%)

53 (11.5%)

Depression

55 (12.0%)

50 (10.8%)

Hemoglobin A1c at 14e20 wk, %

5.3 (5.0e5.6)

Married

Gestational age at randomization, wk 13.8 (3.8)

37.0 (6.5)

5.3 (5.0e5.6)
13.6 (3.7)

Data presented as n (%) or mean (standard deviation) as appropriate.
BMI, body mass index.
Harper et al. Early GDM screening. Am J Obstet Gynecol 2020.

with a hemoglobin A1c in the prediabetes range (5.76.4%). In this
study of 95 women, 50 women were
randomized to early gestational diabetes
treatment
(blood
glucose
selfmonitoring and treatment for elevated
blood sugars) and 45 were randomized
to standard of care. There was no difference in the primary outcome of
gestational diabetes diagnosis by 2428
weeks nor any of the secondary outcomes of primary cesarean delivery, infant birthweight, or umbilical cord blood
C-peptide.25 Similarly, Roeder et al randomized women with a hemoglobin A1c
in the pre-diabetes range (5.76.4%) or
fasting plasma glucose 92 mg/dL prior
to 15 weeks.26 Women were randomly
assigned to early pregnancy treatment
(n ¼ 82) compared to third-trimester
treatment (n ¼ 75) that included

nutritional counseling, glucose monitoring, and medications as needed. No
difference was detected in the primary
and secondary outcomes of cord blood
C-peptide >90th percentile, fat mass,
weight for length percentile at birth,
macrosomia, or maternal gestational
weight gain. Early treatment of hyperglycemia did not prevent a gestational
diabetes diagnosis on a blinded 2-hour
glucose tolerance test at 2428 weeks.

Clinical and research implications
In this trial, the initial screen was performed at 1420 weeks gestation in the
intervention group, rather than at the
initial visit as recommended by ACOG.
We selected 1420 weeks for several
reasons. First, in this high-risk population, the initial visit occurs as late as 20
weeks’ gestation. In fact, the study

495.e6 American Journal of Obstetrics & Gynecology MAY 2020

inclusion criteria was expanded from a
maximum gestational age of 18 weeks up
to 20 weeks because of the number of
women being excluded for presentation
at 1820 weeks. In addition, performance of the 1-hour test at 1420 weeks
enabled patients to consider enrollment
in the study prior to providing consent,
and to plan a convenient time to present
for the 1-hour test to coincide with
another clinic visit. As the initial prenatal
visit is typically a lengthy visit, scheduling the 1-hour test at another visit,
frequently to coincide with an ultrasound or another laboratory draw, was
much more convenient for patients.
Although more women in the early
screening group were diagnosed with
gestational diabetes, it is worth noting
that 58% of women diagnosed with
gestational diabetes in the early
screening group were not diagnosed
until their repeat screen at 2428 weeks.
Consequently, the majority of women
with gestational diabetes who were
screened early did not receive a diagnosis
and treatment until 2428 weeks, which
may have reduced the difference between
groups. It is possible that different
screening and diagnostic thresholds are
necessary earlier in pregnancy. Further
studies are needed that assess early
screening at the ﬁrst visit with potentially
lower thresholds for screening and
diagnosis.

Limitations
We acknowledge several limitations of
this trial. First, the lack of blinding of
patients and providers may have introduced bias and may explain the increased
use of insulin and the early timing of
delivery associated with early screening,
as early diagnosis of gestational diabetes
is frequently conﬂated with pregestational diabetes. However, lack of
blinding is the pragmatic approach and
mimics a real-world practice whereby
patients and providers are aware of the
timing of diagnosis of gestational diabetes for treatment. Another feature of
this pragmatic trial is that although
maternalfetal medicine specialists
managed patients according to the
institutional guidelines, management of
glycemic control was not monitored by
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TABLE 2

Primary and key secondary outcomes
Outcome

Early screen (n ¼ 459)

Routine screen (n ¼ 463)

P

Relative risk (95% CI)

Primary composite outcomea

261 (56.9%)

235 (50.8%)

.06

1.12 (0.99e1.26)

Macrosomia

25 (5.5%)

21 (4.6%)

.51

1.21 (0.69e2.12)

Primary cesarean delivery

79 (17.2%)

93 (20.1%)

.26

0.86 (0.65e1.12)

Gestational hypertension

74 (16.2%)

58 (12.6%)

.12

1.29 (0.94e1.77)

Preeclampsia

62 (13.6%)

44 (9.5%)

.06

1.42 (0.99e2.05)

Without severe features

32 (7.0%)

26 (5.6%)

.39

1.24 (0.75e2.05)

With severe features

30 (6.6%)

18 (3.9%)

.07

1.68 (0.95e2.98)

Hyperbilirubinemia

90 (19.6%)

72 (15.6%)

.11

1.26 (0.95e1.66)

Secondary Outcomes

Shoulder dystocia

30 (6.6%)

32 (6.9%)

.83

0.95 (0.59e1.54)

Neonatal hypoglycemia

22 (4.8%)

19 (4.1%)

.61

1.17 (0.64e2.13)

.34

—

Gestational age at delivery

38.2 (4.4)

38.5 (3.4)

Any diabetic medication

31 (6.8%)

20 (4.3%)

.11

1.56 (0.90e2.70)

Insulin medication

11 (2.4%)

3 (0.7%)

.03

3.70 (1.04e13.17)

Large for gestational age

27 (5.9%)

26 (5.6%)

.86

1.05 (0.62e1.77)

CI, confidence interval.
a

Primary composite outcome is composed of macrosomia, primary cesarean delivery, gestational hypertension, preeclampsia, hyperbilirubinemia, shoulder dystocia, and neonatal hypoglycemia.
Harper et al. Early GDM screening. Am J Obstet Gynecol 2020.

TABLE 3

Outcomes among women diagnosed with gestational diabetes, by screening group
P

Outcome

Early screen (n ¼ 69)

Routine screen (n ¼ 56)

Primary composite outcomea

51 (73.9%)

37 (66.1%)

.34

1.12 (0.89e1.41)

Relative risk (95% CI)

4 (5.9%)

5 (8.9%)

.73

0.66 (0.19e2.34)

Primary cesarean delivery

16 (23.2%)

13 (23.2%)

>.99

Gestational hypertension

14 (20.3%)

8 (14.3%)

.38

1.42 (0.64e3.14)

Preeclampsia

15 (21.7%)

9 (16.1%)

.42

1.35 (0.64e2.86)

Without severe features

9 (13.0%)

7 (12.5%)

.93

1.04 (0.41e2.63)

With severe features

6 (8.7%)

2 (3.6%)

.30

2.43 (0.51e11.60)

18 (26.1%)

13 (23.2%)

.71

1.12 (0.60e2.09)

Secondary outcomes
Macrosomia

Hyperbilirubinemia

1.0 (0.53e1.90)

Shoulder dystocia

4 (5.8%)

5 (8.9%)

.51

0.65 (0.18e2.30)

Neonatal hypoglycemia

7 (10.1%)

8 (14.3%)

.48

0.71 (0.27e1.84)

.001

—

Gestational age at delivery, wk

36.7 (4.5)

38.7 (1.7)

Any diabetic medication

30 (43.5%)

18 (32.1%)

.20

1.35 (0.85e2.16)

Insulin medication

11 (15.9%)

3 (5.4%)

.06

2.98 (0.87e10.15)

6 (8.7%)

7 (12.5%)

.49

0.70 (0.25e1.95)

Large for gestational age
CI, confidence interval.
a

Primary composite outcome is composed of macrosomia, primary cesarean delivery, gestational hypertension, preeclampsia, hyperbilirubinemia, shoulder dystocia, and neonatal hypoglycemia.
Harper et al. Early GDM screening. Am J Obstet Gynecol 2020.
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the study team, and deviations from
institutional guidelines based on patient
and provider preferences may have
occurred. The study population consisted largely of black or Hispanic
women without private insurance,
potentially limiting the generalizability
of these results. However, this is a highrisk population and therefore most
likely to beneﬁt from early screening and
diagnosis. In addition, 83.3% of women
in the early screening group actually
received early screening. As we performed an intention-to-treat analysis,
this may have reduced the observed efﬁcacy of early screening and reduced the
detectable effect size. However, in this
study, the direction of effect actually
favored routine screening, rather than
suggesting a beneﬁt of early screening in
an underpowered study. Finally, we were
powered to detect a relatively large difference between groups (8% absolute
change in the primary outcome for the
entire population), although smaller effects that may be clinically meaningful
and differences in rare outcomes would
not have been detected.

Conclusion
In conclusion, early screening for gestational diabetes at 1420 weeks in obese
women did not improve the perinatal
outcomes examined. Since this trial was
started, ACOG expanded the recommendations for early screening for preexisting diabetes or early gestational
diabetes to overweight women with
additional risk factors, corresponding to
the American Diabetes Association recommendations for early screening and
diagnosis for pre-existing diabetes in
pregnancy.16,27 Further studies of early
screening of gestational diabetes should
focus on this population in a geographically, racially, and ethnically diverse
cohort.
n
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