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SUMMARY

OBJECTIVE: To evaluate two different criteria, one or two cut-off values, of oral glucose tolerance test with 75g of glucose for the diagnosis
of gestational diabetes mellitus.

METHODS: A cross-sectional study involving 120 records of pregnant women who received prenatal care at the service of a Brazilian
university was carried out. Bivariate analysis of obstetric and perinatal outcomes was performed using the chi-square test.

RESULTS: Considering criterion |, 12.5% of patients were diagnosed with gestational diabetes mellitus. Patients were 3.57 times more
likely to have a large fetus for the gestational age at birth (p=0.038). Using criterion Il, gestational diabetes mellitus was diagnosed in
5.8% of patients, macrosomia was 7.73 times more likely to be found in the presence of gestational diabetes mellitus (p=0.004), and a
large fetus for the gestational age at birth was 8.17 times more likely (p=0.004).

CONCLUSIONS: There was a difference in the prevalence of gestational diabetes mellitus between the two criteria analyzed. The new

criterion proposed increased prevalence.

KEYWORDS: Diabetes, gestational. Diagnostic techniques and procedures. Glucose tolerance test. Perinatal care.

INTRODUCTION

Gestational diabetes mellitus (GDM) is charac-
terized by a carbohydrate intolerance with onset or
diagnosed during pregnancy. The stress caused by
pregnancy, with other genetic and/or nutritional fac-
tors, are the main causes of GDM due to the increase
of insulin counter-regulatory hormones".

In addition to clinical and obstetric complications
for the patient, during pregnancy and at birth, chil-
dren from pregnant women with GDM present a
higher risk of neonatal hypoglycemia, macrosomia,
polyhydramnios, abnormal presentation, birth injury,

malformation, and perinatal death"?. Prenatal expo-
sure to GDM is a predictor of glucose intolerance and
obesity in adolescence. However, associations with
the long-term effects of GDM on infants continue to
be investigated®. Moreover, GDM is a predisposing
factor for the development of Type 2 diabetes mellitus
(DM) 5 years after pregnancy among those women®.

The incidence of GDM varies depending on the pop-
ulation studied and the different diagnostic criteria’.
The overall prevalence of GDM is 3-5%, reaching up to
18%. In Brasil, the estimated prevalence ranges from
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2.4% to 7.2%>. In the United States, the disease affects
1.4% to 2.8% of women at low risk, and 3.3% to 6.1% of
women present some risk factor®. A review published
covering the last 10 years on the evolution of GDM
prevalence suggests that it will increase significantly®.

Therefore, GDM is a common obstetric complica-
tion, and its prevention is a public health priority®.
There are many options for screening and diagnosing
this disease, and the disagreement of the methodology
applied by different services reflects on the results
of different studies. This incongruity leads to diver-
sified protocols of investigation of GDM™®. Although
not diagnosed with GDM, many patients have elevated
blood glucose levels, which would make them possi-
ble subjects with diabetes according to some other
investigation criterion®. This is a problem that requires
further elucidation. However, what appears to be a
consensus among the different criteria used is the
association of GDM with its risk factors™?®.

The Hyperglycemia Adverse Pregnancy Outcomes
(HAPO) research group, conducted a study on the
adverse results of increased maternal blood glucose
during pregnancy. It was demonstrated that high blood
sugar levels lead to increased frequency of newborns
(NB) with birth weight above 90t percentile of the
expected for the gestational age (GA) and increased
incidence of cesarean delivery and neonatal hypogly-
cemia. It also suggests that maternal hyperglycemia,
not diagnosed as GDM, is associated with neonatal
abdominal fat deposition, mediated by fetal insulin
production®*.

Women who underwent proper treatment for
GDM had a reduced number of macrosomic fetuses.
However, some authors claim that there is a modest
benefit in identifying and treating women with GDM,
when related to long-term complications developed
over time, such as Type 2 DM and obesity"*".

The American Diabetes Association (ADA) defines
GDM as diabetes diagnosed in the second or third tri-
mester of pregnancy that was not clearly overt dia-
betes prior to gestation®™. Getting a pattern on issues
concerning screening time, diagnostic tests, and the
appropriate glycemic cut-offs that should be used to
define GDM is still a problem™.

Recently, the International Association of Diabetes
and Pregnancy Study Groups (IADPSG), in accordance
with the American Diabetes Association (ADA), pub-
lished a consensus derived from the HAPO study. The
goal was to find the exact cut-off point linking mater-
nal hyperglycemia with adverse perinatal events,

which would allow for the possibility of revising
the diagnostic criteria for GDM™. Such consensus
suggests that all pregnant women, regardless of the
existence of risk factors for the development of GDM,
should undergo an oral glucose tolerance test (OGTT)
with dosages of fasting plasma glucose (FPG), 1-h and
2-h after ingestion of 75g of glucose, between 24-28
weeks of pregnancy. It proposed cut-off points at 92
mg/dl, 180 mg/dl, and 153mg/dl, respectively™. Accord-
ing to these criteria, if at least one of these values is
equal to or above those limits, GDM will be diagnosed.
The Brazilian Federation of Gynecology and Obstetrics
Association (FEBRASGO), supported by the Brazilian
Diabetes Society (SBD), suggested the use of another
criterion, with the same OGTT of 75g of glucose, mea-
sured between 24-28 weeks. GDM would only be pres-
ent if two values were equal or higher than 95 mg/dl,
180 mg/dl, and 155 mg/dl, respectively™.

Other screening methods are used worldwide. The
Canadian Diabetes Association (CDA) recommends all
women to be screened with a 1-h glucose measure-
ment after a 50-g oral glucose load between 24 and
28 weeks of gestation, followed by the 2-h 75-g OGTT
if the threshold has been surpassed™. This two-steps
approach, commonly used in the USA, is supported
by the American College of Obstetricians and Gyne-
cologists (ACOG)"™ and recommended by the National
Institutes of Health (NIH)?. Overall, the one-step
approach should be preferred due to its simplicity of
execution, greater patient adherence, accuracy in the
diagnosis of GDM, and closeness to the international
consensus®™. The International Diabetes Federation
(IDF) addresses some attention to this aspect by sug-
gesting that selective screening should be considered
only in particular epidemiological and clinical condi-
tions, and local cost-effectiveness?'.

As noted, there is no consensus on the best method
for screening and diagnosing GDM. Apparently, the
proposal advocated by some entities (FEBRASGO/SBD)
is that if fewer cases of GDM are diagnosed, fewer
treatments would be carried out and, consequently,
worse outcomes could emerge. The elucidation of the
best 2-h 75-g OGTT diagnostic criteria for GDM may
help define adequate prenatal care protocols, minimiz-
ing the risks for pregnant women and their children.
Therefore, this study aims to evaluate the difference
in GDM prevalence with two different 2-h 75-g OGTT
criteria and the difference between the obstetric and
perinatal outcomes in cases where there is a disagree-
ment between the methods.
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METHODS

A cohort study was carried out to test the associ-
ation between obstetric and neonatal outcomes with
two different criteria to diagnose GDM. All records of
pregnant patients who consulted at the Gynecology
and Obstetrics Ambulatory at the Universidade do Sul
de Santa Catarina (UNISUL) and delivered their babies
at the Regional Hospital de Sdo José, both institutions
located in the Metropolitan area of Florianépolis/SC,
Brasil, for a one-year period. Those who presented
75g glucose OGTT at 24-28 weeks of pregnancy were
included. Women with Types 1 or 2 DM prior to preg-
nancy were excluded, once the screening protocol
would not be performed on them.

The Ethics Committee on Human Research of
UNISUL approved this study under protocol number
12.094.4.01.111. All the procedures were explained
in detail to the participants, and informed consent
was signed.

As the incidence of GDM was uncertain, the sam-
ple size was calculated based on the Pregnancy Risk
Assessment Monitoring System (PRAMS)? with a
range from 1% to 25%, depending on the ethnicity
and diagnostic criteria used. Therefore, using a 25%
positive exposure rate, a confidence level of 95% (error
type I = 5%), a power of 80% (error type II = 20%), and
an equal non-exposure and exposure rate, a minimum
sample size of 118 pregnant women was estimated.
After analyzing the medical records, it was noted
that 120 patients received both prenatal and deliv-
ery care. The outcomes that were considered to be
compared with GDM diagnoses were macrosomia,
polyhydramnios, NB weight according to gestational
age at birth, fetal abdominal circumference (FAC), and
type of delivery.

Outpatient medical records gathered information
about the risk factors for GDM, laboratory values of
FPG and OGTT, presence of polyhydramnios, and mea-
surement of the fetal abdominal circumference. The
body mass index (BMI) was calculated based on the
anthropometric data on the first prenatal visit (weight/
height?). The measurement of FAC was obtained from
the third-trimester ultrasound (34-36 weeks) and cat-
egorized with the Hadlock table for FAC3.

The hospital records offered information concern-
ing the presence of macrosomia, NB weight according
to gestational age at birth, and type of delivery®*. NB
with a weight greater than or equal to 4 kg were con-
sidered macrosomic™. NB with weight below the 5%
percentile, between the 5% and 95 percentile, and

above the 90t percentile expected for gestational age
were classified as small, appropriate or large, respec-
tively, and according to Hadlock table for estimated
fetal weigh®.

The gestational age was calculated by the reliable
last menstrual period and/or ultrasound in the first
trimester of pregnancy. When there was disagreement
between the two parameters, the highest gestational
age was considered.

The investigation of GDM during prenatal care is
a routine procedure in this service, performed in all
patients with no previous diagnosis of type 1 and Type
2 DM. The OGTT is performed on all patients with FPG
blood tests higher than 85 mg/dl in the first trimes-
ter of pregnancy and with any risk factor for GDM.
The OGTT is carried out with 75g of glucose, between
24-28 weeks of gestation, following 3 stages (FPG, 1-h,
and 2-h after glucose intake). The cut-off points are 95
mg/dl, 180 mg/dl, and 155 mg/dl), respectively. If two
or more results are equal to or greater than the cut-off
point, GDM is considered as diagnosed. According to
this protocol, after diagnosed with GDM, the patient
is referred for appropriate treatment and monitoring.

Data from the OGTT were evaluated and inter-
preted as two diagnostic criteria for GDM. Criterion I
(IADPSG / ADA)*: GDM was diagnosed when at least
one value was equal to or greater than the cut-off for
FPG (92 mg/dl), 1-h (180 mg/dl), and 2-h (153 mg/dL)
OGTT, respectively. Criterion II (FEBRASGO / SBD)
[17]: GDM was diagnosed when at least two or more
values were equal to or greater than the cut-off for
FPG (95 mg/dl), 1-h (180 mg/dl), and 2-h (155 mg/dL)
OGTT, respectively. Posteriorly, the outcomes were
compared to the presence of GDM according to both
criteria, and to those patients diagnosed with GDM
under criterion I but not under criterion II (Figure 1).

Statistical analysis was performed using SPSS —
version 18.0. Qualitative variables were described in
absolute and relative frequencies, and quantitative
variables were categorized for further bivariate anal-
ysis. The chi-square was used to test the homogene-
ity of proportions. The significance level was p <0.05.
Odds ratios with 95% confidence intervals (95% CI)
were estimated.

RESULTS

In the study population, the mean age was 27.3
years (+7.0). Regarding the skin color, 86.7% of patients
were white, 9.2% were black, and the remaining 7.4%
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were of other ethnicities. None of the patients reported
being illiterate, 32.5% completed high school, and 2.6%
had joined college.

The analysis of the risk factors for GDM showed
62.5% of patients aged 25 years old or more, 54.2%
with BMI = 25 kg/m?, 29.2% with family history of
DM, 0.8% used corticoid, 0.8% used thiazide diuretic,
1.7% with polycystic ovarian syndrome, 4.2% with
systemic arterial hypertension, 30.0% with excessive
weight gain, and 4.2% with preeclampsia. About the
risk factors during a previous pregnancy, 3.3% of the
patients had had GDM, 3.3% had had macrosomia,
18.3% had experienced fetal or neonatal death, and
6.7% had undergone preterm labor.

Considering criterion I, 12.5% of patients would

be diagnosed with GDM. Under this criterion, large
fetus for the gestational age at birth were 3.57 times
(95% CI 1.01-12.59) more likely in patients with GDM
(p=0.038) (Table 1).

Using criterion II, GDM was diagnosed in 5.8% of
the patients. These patients belonged to the treated
group, according to the service protocol. Under this
criterion, macrosomia was 7.73 times (95% CI 1.51-
39.49) more likely in the presence of GDM (p=0.004),
and large fetus for the gestational age at birth were
8.17 times (95% CI 1.58-42.32) more likely in these
patients (p=0.004) (Table 1).

After sorting out patients diagnosed as GDM by
criterion I, but not by criterion II, no outcome associ-

ated with the presence of GDM was found (Table 1).

TABLE 1. ASSOCIATION BETWEEN OBSTETRIC AND PERINATAL CHARACTERISTICS AND THE PRESENCE OF GDM BY CRITERION |
(IADPSGE / ADAY), CRITERION Il (FEBRASGO '/ SBD") AND CRITERION | (IADPSGE / ADAY) BUT NOT BY CRITERION Il (FEBRASGO" /
SBD"). PALHOCA, SC, BRASIL (N =120).

Obstetric GDM"* by Criterion | p-value | ORt (CI GDM” by Criterion |1 p-value | ORt (CI GDM" by Criterion | - Criterion Il p-value | ORt (CI
i;grgi:le:—a[al Yes No Total 95%) Yes No Total 95%) Yes No Total 95%)
istics n(%) | n(%) |n(%) n(%) | n(%) |n(%) n(%) | n(%) |n(%)
Macrosomia
Yes 5(385) | 8(615) |13 0,061 3.30 3(237) |10 13 0.004 | 773(1.51- | 2(200) | 8 10 (8.8) 0.512 1.73(0.33-
10.8) (0.96- (769) | (10.8) 39.49) (80.0) 9.06)
11.34)
No 7 20 107 1.00 4(3.7) |103 107 1.00 13 90 103 (91.2) 1.00
(59) | (841) | (89.2) (96.3) | (89.2) (126) | (874)
Polyhydramnios
Yes - 1 1(0.8) | 0643 |221 - 1 1(08) | 0167 |800 - 1 1(0.9) 0480 |323
(100.0) (0.07- (100.0) (0.25- (100.0) (0.10-
67.79) 259.50) 100.60)
No 22 97 119 1.00 7(59) |12 119 1.00 15 97 112 (99.1) 1.00
(18.5) (81.5) ](99.2) (94.7) (99.2) (134) (86.6)
NBf weight/GAS§
SGA|| - 6 6(50) | 0073 |042 - 6 6(50) | 0640 |204 - 6 6(5.3) 0682 | 055
(100.0) (0.02- (100.0) (0.10- (100.0) (0.03-
7.87) 43.25) 10.34)
AGAY 17 85 102 1.00 4(39) |98 102 1.00 13 85 98 (86.7) 1.00
(16.7) (83.3) |(85.0) (96.1) (85.0) (13.3) (86.7)
LGA™ 5(41.7) | 7(583) |12 0.038 | 3.57(1.01- | 3(25.0) | 9(75.0) | 12 0.004 | 817(1.58- | 2(22.2) | 7(77.8) | 9(80) 0459 | 1.87(0.35-
(10.0) 12.59) (10.0) 42.32) 9.99)
FACtHt
Percentile 14 72 86 0.319 0.61 3(35) |83 86 0.073 | 0.26 n 72 83(734) 0.941 0.96
<5 (63) | (837) | (7.7 (0.23- (96.5) | (7.7) (0.06- (2.8) | (872) (0.28-
162) 1.24) 3.27)
Percentile 8(24.2) | 25 33 1.00 4(127) |29 33 1.00 4(121) |25 29 (25.7) 1.00
5-95 (75.8) | (275) (879) | (275) (87.9)
Percentile | - 1 1(0.8) | 0801 |156 - 1 1(08) | 0451 |363(0M-|- 1 1(0.9) 0511 |313
>95 (100.0) (0.05- (100.0) 126.40) (100.0) (0.09-
51.06) 109.30)
Type of delivery
Vaginal 9(136) | 57 66 100 2(30) |64 66 1.00 7(109) | 57 64 (56.6) 1.00
(86.4) | (55.0) (970) | (55.0) (89.1)
Cesarean 13 41 54 0142 | 201 5(9.3) |49 54 0148 | 327 8(163) | 41 49 (43.4) 0403 | 159
(247) | (759) | (450) (0.78- (90.7) | (45.0) (061- (837) (0.53-
514) 17.54) 473)

£lnternational Association of Diabetes and Pregnancy Study Groups, ¥American Diabetes Association, *Gestational Diabetes Mellitus, 1Odds Ratio, $Newborn, §Gestational Age, [[Small for Gestational
Age, IAppropriate for Gestational Age, **Large for Gestational Age, 11Fetal Abdominal Circumference
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DISCUSSION

One of the strengths of this study remains in the
fact that its application occurred in a reference center
of prenatal care, with a standard screening method
for GDM, and accessible to a diverse population.
However, there was no pattern regarding the origin
of the test results because OGTT was analyzed at dif-
ferent laboratories.

A higher diagnostic of GDM was noted when crite-
rion I (IADPSG/ADA) was used, as expected since its
cut-off points are lower, and it needs only one abnor-
mal measure. This result was also found in other inter-
national studies®*'52628_In the study by O’Sullivan et
al.?6 a GDM tracking was performed using criterion I
and compared to the results of criterion II. They found
a higher prevalence of diagnoses by the criterion of
IADPSG, and also a combination of these diagnoses
with an increased incidence of adverse maternal and

1.28

neonatal outcomes. Jenum et al.? performed a uni-

versal screening of pregnant women at 28 weeks and

found a prevalence of GDM 2.4 times higher with cri-
terion I when compared to criterion II.

The results of this study have shown there is a
difference in the prevalence of GDM defined by these
two different criteria. Criterion I increased the diag-
noses of GDM by 2.21 times when compared to crite-
rion II, similar to the studies ed141526-28 Thjs finding
raises a question regarding the need for intervention
in patients who would be diagnosed by criterion I but
currently are not diagnosed as GDM by criterion I1.

The outcome of macrosomia had low prevalence
among the subjects of this study. However, when
related to the diagnostic of GDM by both criteria, there
was a statistical difference in patients who were diag-
nosed by criterion II (p=0.004). This finding is consis-
tent with other international studies®®#. O’Sullivan et
al.?® assessed the impacts of the new diagnostic crite-
ria for GDM proposed by IADPSG, but there was no
significant association with macrosomia. Wendland et
al.?® conducted a systematic review of the association

FIGURE 1. FLOW CHART OF PARTICIPANTS THROUGHOUT THE STUDY.
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between GDM and macrosomia. Results showed that
patients diagnosed by criterion Il were more likely to
present macrosomia, and those diagnosed by criterion
I but no longer by criterion II, were not associated
with that outcome.

The research by O’Sullivan et al.?® reported a sta-
tistically significant association of GDM and polyhy-
dramnios. The current study showed that regardless
of the criteria used, there is no association between
GDM and this obstetric feature, regardless of the cri-
terion used.

The NB greater weight, according to gestational
age, was significantly associated with the presence
of GDM by criteria I and II. When the association
between NB weight/GA and the diagnostic of GDM by
criterion I and not by criterion Il was analyzed, no dif-
ference was found. This result is also reported in other
studies>*?°. One study reported an increased preva-
lence of large NB for their gestational age in pregnant
women with GDM?6. Wendland et al.?* and Koning et
al.3® described the same association by both criteria.

FAC was not found to be statistically associated
with the presence of GDM by both criterion I and II.
Besides, this study did not identify any description
with FAC above the 95th percentile, showing no rela-
tionship with GDM.

The predominant mode of delivery in this study
was cesarean. According to O’Sullivan et al.?%, the
cesarean rate increased significantly in patients with
GDM. Wendland et al.?® had shown that pregnant
women diagnosed with GDM by criterion II presented
an increased risk of cesarean delivery compared to
pregnant women diagnosed by criterion I. The present
analysis did not find any statistically relevant associ-
ation between both criteria.

The strength of this research was the use of the
same patients to evaluate different criteria. Thus, the

results were elaborated on the same sample popula-
tion, reducing the bias of group differences. Other-
wise, it was limited to a restrict sample, even knowing
that it might be inferred to other populations.
Criterion I of a 2h 75g OGTT increased the preva-
lence of GDM, but patients diagnosed by this criterion
alone, which no longer were diagnosed by criterion
11, did not present any outcomes. Therefore, patients
diagnosed by criterion I, but not by criterion II, during
pregnancy, could receive unnecessary interventions.
These patients would undergo unnecessary diets or
use hypoglycemic agents. The outcomes verified in
patients by criterion I were the same as those of crite-
rion II, regarding the idea that criterion II might possi-
bly continue to be chosen as GDM screening protocol.
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OBJETIVO: Avaliar dois critérios distintos, um ou dois valores de corte, do teste oral de tolerdncia a glicose com 75 g de glicose para o
diagnéstico de diabetes mellitus gestacional. Métodos: Estudo transversal envolvendo 120 prontudrios de gestantes que realizaram
pré-natal em um ambulatério de uma universidade brasileira. Andlise bivariada dos resultados obstétricos e perinatais foi realizada
pelo teste do qui-quadrado. Resultados: Considerando o critério |, 12,5% das pacientes foram diagnosticadas com diabetes mellitus
gestacional. As pacientes apresentaram uma chance 3,57 maior de ter um feto grande para a idade gestacional (p=0,038). Utilizando
o critério Il, o diabetes mellitus gestacional foi diagnosticado em 5,8% das pacientes. Mediante esse critério diagnéstico, a chance de
macrossomia foi 7,73 vezes mais provdvel na presenga de diabetes mellitus gestacional (p=0,004) e a chance de um feto grande para
a idade gestacional foi 8,17 vezes maior de ocorrer (p=0,004). Conclusées: Observou-se diferenga na prevaléncia de diabetes melittus
gestacional entre os dois critérios analisados, sendo que o novo critério proposto aumentou a prevaléncia.

PALAVRAS-CHAVE: Diabetes gestacional. Técnicas e procedimentos diagndsticos. Teste de tolerdncia a glicose. Assisténcia perinatal.
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