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ABSTRACT

Introduction: A diagnosis of gestational diabetes
mellitus (GDM) in low-risk pregnant women is based
on an oral glucose tolerance test (OGTT) between 24
and 28 gestational weeks. However, there is insufficient
evidence for why the test is performed in this time
period. Moreover, the fetus may be exposed to
hyperglycaemia prior to the current testing time frame,
making earlier administration potentially advantageous.
The main purpose of the present study is to investigate
the GDM diagnostic value of an OGTT performed at
18-20 gestational weeks. The results of the study may
provide scientific insight into the most beneficial time
of OGTT for pregnant women.

Methods and analysis: As a prospective,
longitudinal cohort study, the Early Diagnosis of
Gestational Diabetes Mellitus (EDoGDM) study will
recruit 570 pregnant women who meet the inclusion
and exclusion criteria outlined below. OGTTs will be
performed between 18 and 20 gestational weeks (early
OGTT) and 24-28 gestational weeks (regular OGTT).
Clinical and laboratory information of the mother and
their offspring will be collected for analysis. The
prevalence of GDM at 18-20 gestational weeks will be
described, and the sensitivity, specificity, positive
predictive value and negative predictive value of early
OGTT on diagnosis of GDM will be studied. Clinical
outcomes associated with hyperglycaemia will be
compared between groups diagnosed by early or
regular OGTT.

Ethics and dissemination: The study was approved
by The Ethical Committees of The First Affiliated
Hospital of Sun Yat-sen University (number 2016-042).
Signed informed consent will be obtained from all
participants. The results of this study will be
disseminated in peer-reviewed journals.

Trial registration number: NCT02740283.

INTRODUCTION

Gestational diabetes mellitus (GDM) is a con-
dition of glucose intolerance that begins or
is first recognised during pregnancy.' °

Strengths and limitations of this study

= The Early Diagnosis of Gestational Diabetes
Mellitus (EDoGDM) study involves prospective
follow-up during pregnancy to ascertain longitu-
dinal metabolic status in pregnant women and
its relationship to pregnancy outcomes.

= The EDoGDM study will provide scientific evi-
dence on the significance of an oral glucose tol-
erance test (OGTT) earlier than the classically
tested time period for diagnosis of gestational
diabetes mellitus (GDM). The results may
improve the clinical outcomes of mothers com-
plicated with GDM and their offspring by early
diagnosis and management of hyperglycaemia.

= n the event that sample size in a subgroup is
small, a direct association between hypergly-
caemia in early OGTT and adverse clinical out-
comes may be difficult to analyse. The
representative nature of the sample is a potential
limitation, as it is subject to possible selection
bias.

Currently, most guidelines recommend an
oral glucose tolerance test (OGTT) between
24 and 28 gestational weeks as the method of
diagnosis for GDM.! *7 According to the
definition, GDM can develop at any time
during pregnancy; however, most GDM cases
are diagnosed after 24 weeks.

Following diagnosis, proper management
(glycaemic monitoring, lifestyle changes,
nutritional counselling, exercise and insulin
use if appropriate, etc) of GDM in pregnant
women will be beneficial in controlling mater-
nal and neonatal short-term complications.”
However, offspring of mothers with GDM are
still at a higher risk for developing diabetes,8
obesity>'’ and metabolic disorders'' in the
long term. One potential reason is that these
offspring were exposed to maternal hypergly-
caemia prior to diagnosis. Therefore, current
guidelines have noticed that early diagnosis
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of GDM may improve maternal, fetal and neonatal out-
comes.® 0 1213 However, there is limited evidence on the
benefits of diagnosing and treating GDM before 24-28
gestational weeks.” © 1* 1%

The evidence of the regular time period (24-28 gesta-
tional weeks) for OGTT test in low-risk pregnant women
has not been clarified. In 1964, the OGTT was first set
up as diagnostic criteria of GDM by O’Sullivan and
Mahan;l4 however, the gestational week for examination
was not defined. The National Diabetes Data Group
(NDDG)" and the Third International Workshop-
Conference on Gestational Diabetes Mellitus'® adopted
O’Sullivan and Mahan’s method with some modification
in 1979 and 1991, but still a time point for the OGTT
was not suggested (table 1).

To the best of our knowledge, the first recommenda-
tion to perform an OGTT in low-risk pregnant women at
24-28 gestational weeks was raised by the French College
of Gynecologists and Obstetricians (CNGOF) in 1996."7
The European Association for the Study of Diabetes
(EASD) also suggested a one-step OGTT at 28 gestational
weeks in the same year.]8 In 2000, the American Diabetes
Association (ADA) began to recommend an OGTT at
24-28 gestational weeks to screen for GDM in pregnant
women using the Carpenter criteria (the diagnostic
cut-off was set at 5.3-10.0-8.6 mmol/L in 75 g OGTT)."
Although most of these guidelines recommend an
OGTT at 24-28 gestational weeks, none provided robust
evidence for the reason behind this time point.

For more than two decades, the OGTT has helped to
identify pregnant women who are at risk for developing
diabetes after pregnancy,M but this criteria was not
designed to identify risk of adverse perinatal outcomes.”
To investigate the adverse perinatal outcomes associated
with the result of the OGTT, the Hyperglycemia and

Adverse Pregnancy Outcomes (HAPO) study was set up.
The study recruited 25 505 pregnant women and found
an association between mild hyperglycaemia in the
OGTT with increased birth weight and increased cord
blood C peptide.20

According to the result of the HAPO study, the
International Association of Diabetes and Pregnancy
Study Groups (IADPSG) reset the diagnostic cut-off of
the OGTT to 5.1-10.0-8.5 mmol/L in 2010°. Further, the
ADA,”! WHO' and the International Federation of
Gynecology and Obstetrics (FIGO)"? also adjusted their
criteria for screening GDM in 2011, 2013 and 2015,
respectively. The result of the HAPO study is drawn from
the OGTT at 24-32 gestational weeks; however, the
guidelines still recommend 24-28 gestational weeks as
the time point for the OGTT.

The reasons why we should investigate the most appro-
priate time for the OGTT in pregnant women are as
follows: initially, the time point for the OGTT was not
set (from O’Sullivan and Mahan’s study in 1964 to the
Third International Workshop-Conference on
Gestational Diabetes Mellitus in  1991). Second,
Carpenter and Coustan® suggested performing the
OGTT after 24 gestational weeks since most patients
demonstrated insulin resistance at this time; however,
insulin resistance is known to begin during the second
trimester.” Third, after the HAPO study, the OGTT was
used to identify adverse neonatal outcomes; however the
impact of hyperglycaemia on the fetus may exist before
an OGTT between 24 and 28 weeks.

The main purpose of our study is to evaluate an
OGTT at 18-20 gestational weeks as an early diagnosis
method of GDM in low-risk pregnant women. By investi-
gating the consistency of early and regular OGTT
results, as well as maternal-neonatal outcomes that are

Table 1 History of OGTT for diagnosis of GDM

Year Author or organisation Gestational age Main contribution or changes

1964 O’Sullivan and Mahan No recommendation Set up OGTT as diagnostic criteria of GDM

1979 NDDG No recommendation Test plasma rather than whole blood to increase reproducibility

1982 Carpenter and Coustan  24-33

Apply the glucose oxidase method rather than the Somogyi-Nelson

method to avoid the measurement of other substances

1991 The 3rd Workshop No recommendation

1996 CNGOF 24-28
1996 EASD 28
2000 ADA 24-28
2008 HAPO study 24-32
2010 IADPSG 24-28
2011 ADA 24-28
2013 WHO 24-28*
2015 ADA 24-28
2015 FIGO 24-28

Apply 75 g glucose rather than 100 g glucose
First recommend gestational age

Test fasting, 1 and 2 hours
Focus on perinatal outcome associated with OGTT value
Adjust diagnosis cut-off

*The WHO-2013 guideline recommended that an OGTT could be performed at any time during pregnancy for diagnosis of GDM, but as an
update of the WHO-1999 version, the formal systematic testing for GDM is between 24 and 28 gestational weeks.

ADA, American Diabetes Association; CNGOF, French College of Gynecologists and Obstetricians; EASD, European Association for the
Study of Diabetes; FIGO, International Federation of Gynecology and Obstetrics; GDM, gestational diabetes mellitus; HAPO, Hyperglycemia
and Adverse Pregnancy Outcomes; IADPSG, International Association of Diabetes and Pregnancy Study Groups; NDDG, National Diabetes
Data Group; OGTT, oral glucose tolerance test; The 3rd Workshop, The 3rd International Workshop-Conference on GDM.
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associated with the early OGTT results, this study will
provide a scientific basis for the most appropriate time
to perform an OGTT in pregnant women.

METHODS AND ANALYSIS

Study design and settings

The Early Diagnosis of Gestational Diabetes Mellitus
(EDoGDM) study is a prospective, longitudinal cohort
study. The study will be carried out in the First Affiliated
Hospital of Sun Yatsen University (SYSU), Guangzhou,
China. As the national key clinical specialist in South
China, the department of obstetrics is providing prenatal
care for about 5000 pregnant women every year, and
about 4000 pregnant women deliver in our centre in a
year.

Study population

Inclusion criteria

Singleton pregnant women will be invited to participate
in this study if they are between 18 and 40 years of age,
and have had their first prenatal visit in our centre
before 18 weeks 0 days of gestation.

Exclusion criteria
There is a clear recommendation to screen for GDM in
high-risk pregnant women before 24 and 28 gestational
weeks in many guidelines,” ® 7 #*2° and thus women will
be excluded from the study if they have any of the fol-
lowing risk factors or conditions:
1. History of GDM or pre-existing diabetes mellitus
(DM)
2. Family history of DM (first-degree relative with dia-
betes or a sister with GDM)
Body mass index (BMI) >30 kg/m?
4. Previous macrosomia (baby with birth weight
>4000 g) or a history of stillbirth
Polycystic ovary syndrome
Medications: corticosteroids, antipsychotics
Participant not willing to take OGTT twice (at 18-20
gestational weeks and 24-28 gestational weeks), or
not willing to have a series of prenatal care visits and
deliver in our centre.
The exclusion criteria are according to the guidelines
of IADPSG (2015 version) with some modifications: first,
previously elevated blood glucose levels were not applied
because no cutoff or frequency was provided in the
guideline. Second, pregravid obesity was considered high
risk, so individuals with maternal pregravid BMI larger
than 30 kg/mQ, rather than 35 kg/mQ, were excluded.
Third, macrosomia was defined as birth weight >4000 g,
rather than 4500 g according to Chinese guidelines.
All the women who participate in the study will
provide written informed consent.

©o

o

N o

Sample size
The main purpose of our study is to evaluate an OGTT
at 18-20 gestational weeks as a potential earlier

diagnostic screen for GDM in low-risk pregnant women;
therefore, the two OGTT results (early OGTT at 18-20
gestational week and regular OGTT at 24-28 gestational
week) would be compared. For this purpose, the sample
size estimation method for diagnostic study was
applied,27 and the following assumptions were made: a
confidence level of 0.95, a precision of estimate
(maximum marginal error) of 10% in a bilateral con-
trast, for a sensitivity of 80% and specificity of 70% in
the early OGTT and prevalence of 12% in the research
population. The overall sample size required 512 and 91
participants based on sensitivity and specificity, respect-
ively. Given these assumptions, and estimating that
~10% of individuals would miss follow-up appointments
or be diagnosed as overt DM complicated with preg-
nancy, the final sample size was adjusted to 570
participants.

Participant selection and recruitment

The process of participant selection and recruitment
will be divided into three stages (figure 1). First, poten-
tial participants that meet the inclusion criteria will be
invited by a research assistant and the objective, proced-
ure, benefits and risks of the study will be explained.

Potential Participants

Inclusion Criteria
Singleton pregnancy
Age 18-40 years
GA: before 18 weeks

/
Introduction of the Research &
Invitation to participate

}

| Accept to participate |

| Evaluation |

Exclusion Criteria

(1) Previous history of GDM or DM

(2) Maternal age >=40 years

(3) Family history of DM (first degree
relative with DM or a sister with GDM)
(4) Body mass index>30 kg/m?

(5) Previous macrosomia (baby with birth
weight >4,000 g) or a history of stillbirth
(6) Polycystic ovary syndrome

(7) Medications: corticosteroids,
antipsychotics Y,

v
Sign written informed consent |

Participant Identification &
Information Collection

Figure 1 Process of participant selection and recruitment of
the EDoGDM study. DM, diabetes mellitus; EDoGDM, Early
Diagnosis of Gestational Diabetes Mellitus; GA, gestational
age; GDM, gestational diabetes mellitus.
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Second, participants who are interested in participating
will be evaluated by researchers and research assistants
for exclusion criteria. Third, participants who are finally
selected will provide written informed consent prior to
the start of the study.

Once selected, each participant will be given an identi-
fication number. This ID will be linked to other informa-
tion unique to the participant, including name, age,
citizen ID, outpatient ID and hospital ID. In order to
minimise the loss of follow-up, up to two telephone
numbers for the participant and her relative will be
recorded.

Procedures

The follow-up for each participant in this study will
begin at the first prenatal visit and terminate 42 days
postpartum. Follow-up will be performed in a prenatal

Figure 2 Study flow chart. From
the first prenatal visit to 42 days
postpartum, the participants will
be assessed at eight time points.
The study will begin before 18
gestational weeks with an initial
assessment. Early and regular
OGTT tests will be performed at
18—20 and 24-28 gestational
weeks, respectively. Subsequent
to the regular OGTT test,
participants will be divided into
four groups: (1) early GDM,
pregnant women who were
diagnosed as GDM both in the
early and regular OGTT; (2) late
GDM, pregnant women whose
OGTT value is normal in the early
OGTT but diagnosed as GDM in
the regular OGTT,; (3) potential

Gestational
Week

Before 18

18-20

24-28

care clinic and inpatient section of the department of
obstetrics. Participants will be assessed at eight time
points as described below and summarised in figure 2,
and details of the assessment are shown in table 2:
1. Initial assessment (before 18 gestational weeks)

Participants will be recruited before 18 weeks 0 days of
gestation. The initial assessment will be performed
immediately following participant recruitment. The par-
ticipant’s ethnicity, employment status, medical history,
gravity, parity, maternal height and maternal weight
before pregnancy will be recorded. Maternal weight,
blood pressure and fasting plasma glucose (FPG) will be
measured at the time of recruitment.

The confirmation of gestational age was in accordance
with the method used in the HAPO study.”’ Briefly, if
the date of the last menstrual period (LMP) is certain,
gestational age and expected date of delivery are able to

Assessment and
Analysis

Research Pathway

l Initial assessment l

v

| Early OGTT l
|—> Overt DM > Drop-out
v

‘ Regular OGTT ‘

|—> Overt DM -> Drop-out

The prevalence
of GDM in 18
to 20 GW

GDM

The sensitivity,
specificity,
positive
predictive value
and negative

NGT

GDM, pregnant women
diagnosed as GDM in the early
OGTT but do not meet the criteria

Early-
GDM

predictive value

Late- of early OGTT

GDM

Potential NGT

-GDM

in the regular OGTT; (4) NGT,

-

I+

pregnant women have normal
values in both OGTTs.

Management of GDM will be e

Management

Regular

of GDM prenatal care

33-36

provided to the early and late 370 Delivery

‘&_I_t

¢_I_¢

GDM groups and information of
prenatal visit will be collected in
30-32, 33—-36 and after 37

Early-
GDM

Late-
GDM

Potential NGT
-GDM

gestational weeks. After delivery,
pregnancy outcomes will be

\

y

The significance
v v \

compared between the early and
late GDM groups, and between

Perinatal
Period

Comparison of
Pregnancy Outcome

of early diagnosis
of GDM on
pregnancy

Comparison of
Pregnancy Outcome

the potential GDM and NGT
groups. DM, diabetes mellitus;
GDM, gestational diabetes

outcome

l l

mellitus; GW, gestational week; 42 Days

[ Examination of Postpartum Women and Infants l

NGT, normal glucose tolerance; postpartum

OGTT, oral glucose tolerance
test.
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Table 2 Summary of information collected at every stage

Initial Early Regular Perinatal
Event assessment OGTT OGTT Prenatal visits period Post partum
37 to Time of 42 days post

Gestational week Before 18 18-20 24-28 30-32 33-36 delivery delivery partum
Clinical information

Maternal BMI X X X X X X X X

Blood pressure X X X X X X X X

Fundal height X X X X X X X

Abdominal circumference X X X X X X X X

Medical complications X X X X X X X X
Laboratory information

OGTT X X *

Fasting glucose X X X X X X

Fasting insulin X X X

Fasting C peptide X X X

Fasting lipid profile X X X

HbA1c X X X

x: Information that will be collected during the indicative period.

*Postpartum OGTT will be performed on GDM pregnant women (early, late and potential GDM groups).
BMI, body mass index; GDM, gestational diabetes mellitus; HbA1c, haemoglobin A1c; OGTT, oral glucose tolerance test.

be estimated. Ultrasonography will be performed
between 6 and 24 weeks of gestation to confirm gesta-
tional age. If the estimated gestational age based on the
LMP differs from that based on ultrasonography (more
than 5 days between 6 and 13 gestational weeks, or more
than 10 days between 14 and 24 gestational weeks), the
gestational age and expected date of delivery will be
adjusted according to the ultrasonography result. If the
LMP is uncertain, gestational age will be determined by
the ultrasonography result alone.

2. Early OGTT (18-20 gestational weeks)

In this step, and the following prenatal visits, partici-
pants will visit the prenatal care clinic and maternal
weight, blood pressure, fundal height, abdominal cir-
cumference and medical complications will be recorded.

Early OGTT will be performed between 18 and 20 ges-
tational weeks. After an overnight fast, pregnant women
will complete a 2 hour 75 g OGTT. Samples will be ana-
lysed by the Department of Laboratory Medicine of the
First Affiliated Hospital of SYSU. Fasting plasma insulin,
C peptide, lipid profile and haemoglobin Alc (HbAlc)
levels will also be examined.

Results of the early OGTTs will be kept confidential by
the research assistants. Participants and clinicians will
not be aware of the early OGTT results until the study is
completed. Participants whose plasma glucose levels are
>7.0 mmol/L (fasting) or 11.1 mmol/L (2 hours post-
prandial) by OGTT will be considered overt DM compli-
cated with pregnancy. This result will be disclosed to
both the participant and clinician and these cases will
be excluded from this study; however, our centre will
continue the management and therapy of these
patients.

Participants whose plasma glucose value by OGTT is
>5.1 mmol/L (fasting), or 10.0 mmol/L (1 hour) or
8.5 mmol/L (2 hours) will be considered as potential

patients with GDM. Currently, there is not enough evi-
dence to diagnose GDM in low-risk pregnant women by
OGTT in this time period;’ 1224 therefore, the early
GDM group will still follow up without therapy.

3. Regular OGTT (24-28 gestational weeks)

The procedure of OGTT and information collection
will be the same as the early OGTT step. Therapy and
glucose monitoring will be provided to the participants
who meet the criteria of GDM or overt DM complicated
with pregnancy, but the study of the latter will be
terminated.

At this stage, participants will be divided into four sub-
groups (figure 2): pregnant women who were diagnosed
as GDM both in the early and regular OGTT will be in
the early GDM group; whose OGTT value is normal in
the early OGTT but diagnosed as GDM in the regular
OGTT step will be in the late GDM group; those diag-
nosed as GDM in the early OGTT but do not meet the
criteria in the regular OGTT step will be in the potential
GDM group; and those who have normal values in both
OGTTs will be in the normal glucose tolerance (NGT)
group. According to the therapeutic strategy, both the
early GDM and late GDM groups will be treated.

Therapy of GDM will be performed in our centre by
experts in obstetrics, metabolomics and nutrition, in an
outpatient clinic or in hospital, according to clinical
guidelines. Briefly, there are four important therapeutic
domains.

First, each pregnant woman with GDM will be moni-
tored for glycaemia, weight gain and fetal well-being
during pregnancy. Second, lifestyle modification will be
recommended for each patient with GDM, including
nutrition education and guidance of physical activity.
Third, if hyperglycaemia continues or becomes worse
following lifestyle modification, insulin therapy will be
provided subsequent to  discussion with an

Liu B, et al. BMJ Open 2016;6:012315. doi:10.1136/bmjopen-2016-012315
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endocrinologist. Oral antidiabetic agents are not consid-
ered in this study, because there is no long-term evi-
dence for the safety of these agents and nor are these
agents recommended for GDM management in Chinese
guidelines. Fourth, suggestion of timing and mode of
delivery will be provided by a consultant obstetrician
when the patient comes to term.

4-6. Prenatal visits (30-32 gestational weeks, 33-36 gesta-
tional weeks, and 37 gestational weeks to delivery)

In these stages, pregnant women will receive prenatal
care in the indicated period. Maternal weight, blood
pressure, fundal height, abdominal circumference and
medical complications will be recorded and capillary
blood glucose will be tested in a fasting state.

If the participants receive additional prenatal care in a
period because of medical complications, the history will
be recorded. However, for consistency within the cohort,
only the information for one prenatal visit in a period
will be analysed.

7. Perinatal period

At this stage, participants will be hospitalised and eval-
uated in the department of obstetrics. Maternal weight,
blood pressure, gestational age of delivery, perinatal
complications, route of delivery and progression of
labour will be recorded. FPG, insulin, C peptide, HbAlc
and lipid profiles will be examined.

For the neonates, birth weight, length, head, shoulder
and abdominal circumferences, Apgar score and neo-
natal complications will be recorded. Umbilical cord
plasma glucose, insulin, C peptide, HbAlc and lipid pro-
files will be examined.

8. Postpartum (42 days after delivery)

At this stage, participants will be invited to the post-
partum clinic and maternal weight and blood pressure
will be recorded. FPG, insulin, C peptide and lipid pro-
files will be examined. For those complicated with GDM
(in the early, late and potential GDM groups), an OGTT
will be performed to screen for postpartum DM.

For the infants, weight, length, head, shoulder and
abdominal circumferences, and any complications will
be recorded.

STUDY OUTCOME AND DATA ANALYSIS

To investigate whether an early OGTT could be used to
diagnose GDM at 18-20 gestational weeks, the primary
focus of this study is to compare the results of early
OGTT and regular OGTT (at 24-28 gestational weeks)
on diagnosis of GDM. According to the research proced-
ure, we can divide the study into three stages, and there-
fore three outcomes will be analysed (figure 2).

In the first stage, after all participants finish the early
OGTT, the prevalence of GDM at 18-20 gestational
weeks will be clearer. In the second stage, after all parti-
cipants complete the regular OGTT, the results of early
and regular OGTTs will be compared and the sensitivity,
specificity, positive predictive value and negative predict-
ive value of early OGTT on diagnosis of GDM will be

studied. The third stage analysis will be performed after
all participants complete the study. To investigate the sig-
nificance of early diagnosis of GDM, we will analyse the
clinical outcome between early GDM and late GDM
groups, both of which received therapy, and we will also
compare the clinical outcomes between the potential
GDM and NGT groups, which did not receive therapy.

ETHICS AND DISSEMINATION
The study has little to no risk to participants. Signed
informed consent will be obtained from all participants.
Participation in the study will not interfere with the
regular prenatal care or management of GDM in preg-
nant women.

The results of this study will be disseminated in peer-
reviewed journals.

DISCUSSION

GDM now affects about 17.5% of pregnant women in
the Chinese population,”® and the prevalence is also
increasing in the global population.'?

Early diagnosis of GDM would play an important role
in the prevention of short-term and long-term complica-
tions that affect both the mothers and their offspring.
However, in current clinical practice, the diagnosis of
GDM is mainly based on an OGTT between 24 and 28
gestational weeks and therapy typically begins in the
third trimester, which may not be early enough for pre-
vention of complications.

Different strategies have been studied for early diagno-
sis of GDM. We joined a multicentre investigation on the
predictive value of FPG for subsequent GDM. The result
of the study showed that about two-thirds of pregnant
women whose FPG>6.10 mmol/L at the first prenatal
visit would develop GDM, but an OGTT was still recom-
mended at 24-28 gestational weeks.”® Following this
study, we found that the FPG level at the first prenatal
visit was associated with neonatal birth weight.*” Recently,
we reported that FPG at the first prenatal visit was asso-
ciated with neonatal birth head circumference and shoul-
der circumference, but no association was found between
FPG and mid-gestational lipid profiles.”” These studies
demonstrate that although FPG is associated with mater-
nal metabolic disorders and neonatal birth size, a single
FPG test is not able to diagnose GDM.

The OGTT is a well-recognised method for the diag-
nosis of GDM that has been used for more than
50 years. Compared with the original method of
O’Sullivan and Mahan,"* many details have been well
investigated and changed to improve the quality of the
test (table 1), including the use of plasma to replace
whole blood,'® the application of the oxidase method to
avoid sample contamination by other substances,”” a
reduction in the amount of glucose required,'® and the
application of 2 hour results to replace 3 hour test
results.'? However, the reason for the gestational time
point of examination was not clarified.

6
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Recently, a substantial alteration of OGTT in many
guidelines1 35 713 is the reduction of the cut-off value,
following the HAPO study. This alteration is due to the
consideration of adverse perinatal outcomes that are
associated with hy‘perglycaemia.2O However, the sug-
gested time point of OGTT in the guidelines has not
been moved forward. Considering that hyperglycaemia
may exist before 24-28 gestational weeks, and have an
adverse impact on the developing fetus, we designed this
study to investigate the diagnostic value of an OGTT
earlier than the classically tested time period.

In the present protocol, the early OGTT will be per-
formed between 18 and 20 gestational weeks. This
selected time period is based on three factors. First,
insulin resistance begins during the second trimester,”!
so the time period should be chosen from 13 to 24 ges-
tational weeks. Second, our recent study in a Chinese
population showed that pregnant women with GDM had
similar FPG between 16-20 and 20-24 gestational
weeks.? Moreover, a previous study found that only
about one-third of mothers with GDM could be diag-
nosed by OGTT before 16 gestational weeks.”
Therefore, an examination period of the early OGTT
was chosen of 16-20 gestational weeks. Third, the repro-
ducibility of OGTT is increased at later gestational
ages;17 thus, we chose 18-20 gestational weeks as the
time period of the early OGTT, since it may provide
4-10 additional weeks for the management of GDM
with considerable true-positive rate.

In many current guidelines, there is a clear recom-
mendation to perform an OGTT in high-risk women
during the first trimester, or as early as the first prenatal
Visit;3 57 24-26 therefore, pregnant women with one or
more risk factors will be excluded in this study.
Guidelines also revealed that there is not enough evi-
dence to screen and treat GDM in low-risk women
before 24 gestational weeks;” ' ** thus, therapy for
GDM will be based on the regular OGTT result between
24 and 28 gestational weeks.

A potential limitation in this study is that the sample
size is calculated by the consistency of early and regular
OGTT, so the power of studying the direct association
between hyperglycaemia measured in the early OGTT
and adverse clinical outcomes will be low. However,
since the regular OGTT with IADPSG criteria represents
glycaemia that is associated with pregnancy outcomes,
the consistency of the early OGTT and regular OGTT
may reflect a possible association between early glucose
metabolism and pregnancy outcomes. Another potential
limitation is that the representative nature of the sample
may be affected by selection bias.

In summary, there is currently limited evidence on the
most appropriate gestational age for the OGTT. The
purpose of this study is to investigate the diagnostic
value of an OGTT performed at 18-20 gestational
weeks. Pregnant women with GDM may potentially
benefit from the result of the study by earlier diagnosis
and management of GDM.
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