pISSN'2508-4887 « elSSN 2508-4895

Han-Sung Kwon, MD
Seo-Yeon Kim, MD
JiEun Park, MD
Han-Sung Hwang, MD
In-Sook Sohn, MD

Department of Obstetrics and
Gynecology, Konkuk University
School of Medicine, Seoul, Korea

Received: 14 September 2017
Revised: 24 October 2017
Accepted: 25 October 2017

Correspondence to

Han-Sung Kwon, MD

Department of Obstetrics and
Gynecology, Konkuk University
School of Medicine, 120
Neungdong-ro, Gwangjin-gu, Seoul
05029, Korea

Tel: +82-2-2030-7645
Fax: +82-2-2030-7749
E-mail: 20050024@kuh.ackr

Copyright© 2017 by The Korean Society
of Perinatology

This is an Open Access article distributed
under the terms of the Creative Com-
mons Attribution Non-Commercial
License (http://creativecommons.org/
license/by-nc/4.0/), which permits
unrestricted non-commercial use,
distribution, and reproduction in any
medium, provided that the original work
is properly cited.

Original article n

Perinatology Vol. 28, No. 4, December, 2017 —
https://doi.org/10.14734/PN.2017.28.4.151 | Updates

Perinatal Outcomes according to Screening
Timing in Gestational Diabetic Women
with Family History of Diabetes

Objective: To compare perinatal outcomes of gestational diabetic women with a family history of
type 2 diabetes mellitus (DM), who were diagnosed through early or late screening.

Methods: After 2010, women with a family history of DM underwent 2-step screening at the initial
visit, mostly before 16 weeks of gestation. The perinatal outcomes were compared with those of
historical cohort screened at 24-28 weeks of gestation between 2005 and 2009. The primary outcomes
were complications associated with maternal hyperglycemia such as primary cesarean delivery, large
for gestational age (LGA), neonatal hypoglycemia, and fetal anomaly.

Results: The risk of gestational diabetes mellitus (GDM) was 20.8% (67/322) in women with a history
of DM in a first-degree relative. Women who were screened before 16 weeks of gestation were more
likely to have a high level of hemoglobin A1C at diagnosis and receive insulin therapy for glycemic
control than the Late-screen group. But odds ratios of LGA, primary cesarean delivery and fetal ano-
malies compared with normal control were highest in the Late-screen group than in the Early screen
group and the Low risk GDM group.

Conclusion: Some perinatal outcomes may be more favorable in women with GDM and a family
history of DM who were screened before 16 weeks of gestation rather than routinely.
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Introduction

Gestational diabetes mellitus (GDM) is defined as carbohydrate intolerance of variable
severity that begins or is first recognized during pregnancy.! Almost 7-18% of pregnancies
are complicated by GDM in the United States. In Korea, 2-5% of all pregnant women re-
portedly develop GDM, and the prevalence is increasing.” Any degree of glucose intolerance
during pregnancy is associated with adverse maternal and fetal outcome. The adverse
maternal complications include polyhydramnios, hypertension, preeclampsia, increased
operative delivery and future diabetes mellitus. In the fetus and neonate, it is associated
with macrosomia, metabolic abnormalities, respiratory distress syndrome, congenital ano-
malies, metabolic abnormalities and subsequent childhood and adolescent obesity.? There-
fore, it is important to diagnose early and treat promptly to prevent complications. Among
women with pregestational diabetes mellitus (DM) or early—onset GDM, increased perinatal
morbidities are undoubtedly proportional to the degree and duration of maternal hypergly-
cemia.?

The American College of Obstetricians and Gynecologists includes previous history of
GDM, known impaired glucose metabolism, and obesity as high-risk factors for GDM.?
However, history of DM in a first-degree relative is also a risk factor for pregestational DM

or early onset GDM.*® A recent systematic review and meta—analysis revealed that the
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overall odds ratio (OR) of family history for developing GDM
was 3.46 (95% confidence interval [CI] 2.80-4.27).5 And Kuti
et al.” reported that a family history of DM was consistently and
strongly associated with a GDM diagnosis. To date, however,
few studies have demonstrated the benefits of early screening
in high-risk groups, including those with a history of DM in a
first-degree relative. Recently, Hong et al.? reported no benefit
from early screening for high-risk women. D'Anna et al.’ re-
ported myo-Inositol supplementation in pregnant women with
a family history of type 2 diabetes reduced GDM incidence and
the delivery of macrosomia fetuses. They suggested earlier in-
tervention might be effective in reducing complications of GDM
in women with a family history of type 2 diabetes. Most previous
studies, however, have focused on the diagnostic performances
of early screening rather than the benefits of early detection
and intervention of GDM. 01

Therefore, this study aimed to compare perinatal outcomes
of gestational diabetic women with a family history of type 2

DM, who were diagnosed through early or late screening.

Methods

1. Data selection & Patient population

This was a retrospective cohort study. The Konkuk Uni-
versity Hospital institutional review board approved the study.
Demographic and clinical data were collected through electro-
nic medical record review.

Singleton pregnant women who had a history of DM in a
first—degree relative and delivered from 2005 to 2012 were
included in the study. Women with a history of GDM in a prior
pregnancy, multifetal pregnancy, and known impaired glucose
metabolism were excluded. In our institution, the GDM screen-
ing protocol had been changed for women with a family history
of DM. Before 2010, all women with a family history of DM were
screened for GDM with a 1-hour 50-g glucose challenge test
(GCT) at 24-28 gestational weeks. An abnormal GCT was fol-
lowed by a 3-hour 100-g glucose tolerance test to diagnose
GDM. The cut-off value for abnormal GCT was >140 mg/dL
and GDM was diagnosed when two abnormal values were ob-
tained using the Carpenter—Coustan criteria. This was defined

as the Late—screen GDM group. After 2010, women with a family
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history of DM underwent a 1-hour 50-g GCT at the initial visit,
mostly before 16 weeks of gestation. If results of the first screen
performed <16 weeks were normal but the final diagnosis of GDM
was made after 24 weeks, women were categorized as the
Early-screen GDM group. Women with normal results in both
groups were considered as the Normal group. The Low-risk
GDM group was defined as women diagnosed with GDM at age
<25 years, with normal body weight, no family history of DM, no
history of abnormal glucose metabolism, and no history of poor
obstetric outcomes. After the diagnosis of GDM, management
of patients was based on a multidisciplinary team approach with
diverse healthcare professionals including endocrinologists and
dieticians to monitor and control blood glucose levels.

The primary study outcomes were complications associated
with maternal hyperglycemia such as primary cesarean deli-
very, large for gestational age (LGA), neonatal hypoglycemia,
and fetal anomaly. Secondary outcomes included gestational
age at birth, birth weight, labor induction, preterm birth, pre-
eclampsia, and polyhydramnios. Preeclampsia was defined as
the presence of hypertension and proteinuria after 20 weeks of
pregnancy. LGA was defined as a birth weight higher than the
90th percentile for gestational age, sex, and fetal number ac-

16

cording to Korean reference values.”® Polyhydramnios was

defined as an amniotic fluid index greater than 24 cm.

2. Statistics

Data were expressed as the meantstandard deviation for
continuous variables and percentages for categorical variables.
One-way analysis of variance and multiple comparisons with
the Scheffe test were used for continuous values. A multivariate
logistic regression analysis model was used to compare preg-
nancy complications and neonatal outcomes between groups.
Results were considered statistically significant for /<0.05.

Statistical analyses were performed using SPSS software ver-
sion 18.0 (SPSS Inc., Chicago, IL, USA).

Results
1. Study population

A total of 322 women had a history of DM in a first-degree

relative. Of these, 38 (11.8%) were screened before 16 weeks
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of gestation and 14 (36.8%) were diagnosed with GDM. Of the
14 with GDM, 11 were diagnosed before 16 weeks; 3 passed an
initial test before 16 weeks but were diagnosed with GDM at 24
to 28 weeks of gestation. Screening with the GCT was perform-
edin 284 of 322 (88.2%) women at 24 to 28 weeks of gestation,
and 53 of 284 (18.7%) were verified to have GDM. In the same
study period, 47 low-risk GDM patients were identified. Mean
gestational age at the time of GDM diagnosis was 14.9 weeks in
the Early—screen GDM group and 27.0 weeks in the Late—
screen GDM group. The 4 groups did not differ significantly in
terms of nulliparity, chronic hypertension, prior spontaneous
abortion, or previous cesarean delivery. However, women in
the Early—screen group were more likely to have higher age
and body mass index (BMD). In the Early-screen group, 29% had
hemoglobin A1C (HbA1C) >6.5%, with a rate of 6% in the Late—-
screen group and 4% in the Low-risk GDM group. In the Early—
screen group, 64% received insulin therapy, compared with
43% in the Late-screen group and 28% in the Low-risk GDM
group (Table 1).

2. Primary outcomes

Women in the Late—-screen GDM group had a higher inci-
dence of primary cesarean delivery than women in the Normal
group (OR 2.11, 95% CI 1.11-4.03). Higher incidence was also
shown in the Early—screen GDM group (OR 1.84, 95% CI 0.56-
6.20) and Low-risk GDM group (OR 1.87, 95% CI 0.95-3.67),
but this was not significant. The risk of LGA was also signifi-

Table 1. Maternal Characteristics
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cantly higher in the Late—screen GDM group (OR 2.75, 95% CI
1.31-5.76) than in the Normal group, even after adjustment for
significant confounding factors (adjusted OR 2.23, 95% CI 1.02—
4.84). However, women in the Early—-screen GDM group (OR
0.65, 95% CI 0.08-5.16; adjusted OR 0.45, 95% CI 0.05-3.78)
and Low-risk GDM group (OR 1.52, 95% CI10.62-3.72; adjusted
OR 0.81, 95% C10.29-2.25) did not differ significantly with res-
pect to LGA compared to the Normal group. The incidence of
neonatal hypoglycemia was significantly higher in the Low-risk
GDM group (OR 4.00, 95% CI 1.19-13.1) than in other groups,
compared with the Normal group. No anomalies were found in
the Early—screen group, but compared to the Normal group, the
OR (4.86, 95% CI 1.60-14.7) in the Late-screen GDM group
was higher than in the Low-risk GDM group (Table 2).

3. Secondary outcomes

Other than labor induction, no difference was found in the in-
cidence of gestational age at birth, birth weight, preterm birth,
preeclampsia, and polyhydramnios among groups. Induction of
labor was more frequent in the Early—screen GDM group (50%)
and Late-screen GDM group (35%) than in the Low-risk GDM
group (21%) (Table 3).

Discussion

The present study revealed that the risk of GDM was 20.8%

Early screen GDM (n=14) Late screen GDM (n=>53)

Normal group (n=255)  Low risk group (n=47)  P-value

Gestataional age at diagnosis (weeks) 14.949.0
Age (years) 34.8+4.1
Pregestational BMI (kg/mz) 252443
Gestational BMI at delivery (kg/m”) 286£3.6
Nulliparous 7 (50)
Previous spontaneous abortion 3(21)
Previous cesarean delivery 4(29)
Nulliparous 7 (50)
Chronic HTN 0(0)
HbA1C>6.5 4(29)
Insulin therapy 9(64)

27.0£19 264+£2.1 260+34 <0.01
329445 31.5+3.7 31.1£19 <001
234+3.8 21.3£32 20.8+2.1 <0.001
27.8+38 26.5+3.5 253%25 <0.001
32 (60) 155 (61) 29 (62) NS
13 (25) 59(23) 16 (34) NS
10(19) 42(17) 7(15) NS
32 (60) 155 (61) 29 (62) NS
1) 2(1) 12 NS
3(6) 2(4) <005
23 (43) 13(28) <0.05

Values are presented as mean+standard deviation or number (%).

Abbreviations: GDM, gestational diabetes mellitus; BMI, body mass index; NS, not significant; HTN, hypertension.
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Table 2. Primary Perinatal Outcomes
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Normal control (n=255)

Early screen GDM (n=14)

Late screen GDM (n=53) Low risk GDM (n=47)

Primary cesarean delivery 1
LGA (adjusted OR)* 1

Neonatal hypoglycemia 1

Fetal anomaly 1 -

1.84(0.56-6.20)

0.65 (0.08-5.16
045 (0.05-3.78
(

2.10(0.09-18.6

2.11(1.11-4.03) 1.87(0.95-3.67)
2.75(1.31-5.76) 1.52(0.62-3.72)
2.23(1.02-4.84) 0.81(0.29-2.25)
1.07 (0.16-5.55) 4.00(1.19-13.1)
4.86 (1.60-14.7) 1.22(0.18-6.33)

Abbreviations: GDM, gestational diabetes mellitus; LGA, large for gestational age; OR, odds ratio.

*Adjusted for maternal body mass index in pregnancy

Table 3. Secondary Perinatal Outcomes

Early screen GDM (n=14) Late screen GDM (n=53) Normal group (n=255) Low risk GDM (n=47) P-value
Gestational age at birth (weeks) 391414 38.1+14 389+19 384413 NS
Birth weight (kg) 342+0.25 3.2740.53 3.20+0.53 3.13+0.57 NS
Laborinduction 7(50) 18( 74 (29) 10(21) <0.05
Preterm births 0(0) 7(13 2209 5(011) NS
Preeclampsia 0(0) 1( 7(3) 2(4) NS
Polyhydramnios 0(0) 2( 6(2) 0(0) NS

Values are presented as mean+standard deviation or number (%).
Abbreviations: GDM, gestational diabetes mellitus; NS, not significant.

(67/322) in women with a history of DM in a first-degree rela-
tive, which was relatively high compared with a reported GDM
incidence of around 5%. Women who were screened before 16
weeks of gestation were more likely to have a high level of
HbA1C and receive insulin therapy for glycemic control than
the Late—screen group and Low-risk group. Higher pregesta-
tional and gestational BMI were also shown in the Early—screen
GDM patients. These results suggest that women in the Early-
screen group may have a more severe form of DM than women
in the Late-screen GDM group. Nonetheless, favorable out-
comes can be expected in the Early—-screen GDM group with
intensive management. In contrast, the Late—screen GDM group
may include women with pregestational DM, early—onset GDM,
and late-onset GDM. This heterogeneous composition may
lead to insufficient treatment in women with a probability of
more severe DM. In fact, the current study showed that the risk
of LGA, primary cesarean delivery, and fetal anomalies was
significantly higher in the Late—screen GDM group than in the
Early-screen GDM and Low-risk GDM groups. This reflects
longer exposure to hyperglycemia, which may cause increased
perinatal complications in women with delayed diagnosis of
pregestational DM or Early-onset GDM. Tisi et al.!” reported

that fetuses were exposed to increased amniotic fluid glucose
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before 15 weeks of gestation and suggested that metabolic
perturbations were underway before diagnosis and that earlier
screening and intervention might be warranted.

The early screening and treatment of DM in asymptomatic
high-risk women with a family history of DM is controversial.
Syngelaki et al.'® noted early effective screening for GDM
could be achieved based on maternal characteristics and his-
tory including a family history of DM. However, the U.S. Pre-
ventive Services Task Force concluded that the evidence was
insufficient to assess the balance of benefits and harms of
screening for GDM in asymptomatic pregnant women before
24 weeks of gestation."” Few studies have been published on
the benefits or harms of early diagnosis and treatment. Hong et
al.® reported that they did not find a benefit to early screening
in high-risk women. However, they noted it was somewhat
promising that several adverse pregnancy outcomes were not
increased in the early screening group because of DM care
starting in early pregnancy. To the best of our knowledge, the
current study may be the first to show more favorable perinatal
outcomes in women with a family history of DM as a result of
early screening and treatment for GDM. Another strength of
this study is the inclusion of perinatal outcome data for Low—
risk GDM and Normal groups for comparison with the Late-
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screen GDM group. The limitations of this study include the
small study population, especially for the Early-screen GDM
group and the lack of data on shoulder dystocia, which is an
Important complication of DM in pregnancy.

In conclusion, some perinatal outcomes including LGA and
primary cesarean delivery may be more favorable in women
with GDM and a family history of DM who were screened before
16 weeks rather than routinely at 24 to 28 weeks of gestation.
The Early-screen GDM group had outcomes similar to those in
the Low-risk GDM group due to intensive management starting
in early gestation. This study is limited, however, to demonstra-
tion of the benefits of early screening and treatment in patients
with a family history of type 2 DM. A randomized controlled trial

with a larger study population will be needed in the future.
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