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ABSTRACT

Recently, the use of the hemoglobin A1C test as a predictor of
gestational diabetes has been investigated, yielding varying results. This study was designed to
establish a cut-off point for hemoglobin A1C and evaluate its effectiveness in predicting
gestational diabetes before the 20th week of pregnancy.

This was a cross-sectional study conducted on 300 pregnant women in
Zahedan in 2023. For all pregnant women, the hemoglobin A1C level was measured at the
beginning of the study, and the OGTT test was performed in the 24th to 28th week of
pregnancy. The data obtained from this study were analyzed using SPSS software. According
to the normal or abnormal results of HbA1C and OGTT, sensitivity (the ability of the test to
correctly diagnose all involved cases), specificity (the ability of the test to correctly diagnose all
normal cases), the positive predictive value, and the negative predictive value of the HbA1C
test were calculated. In order to find the diagnostic cut-off point of HbA1C in predicting
gestational diabetes, OGTT was used as the golden diagnostic test in the ROC curve. The
significance level in this study was set at 5%.

The average age of the study participants was 27.56 + 5.49 years. Of the pregnant
women included in the study, 101 (33.7%) were diagnosed with gestational diabetes. In this
Received: 01 May 2024 study, the ROC curve analysis showed that the area under the curve was 0.85 (95% confidence
Accepted: 06 July 2024 interval, 82-89). Also, based on ROC analysis, hemoglobin A1C with a cutoff point of 5.6% had
Available Online: 20 nov 2024 a sensitivity of 71.3%, a specificity of 94%, a positive predictive value of 88%, and a negative
predictive value of 86%..

Performing a hemoglobin A1C test during the first trimester of pregnancy is a
highly sensitive and specific method for predicting gestational diabetes.

Gestational diabetes, Hemoglobin A1C, Glucose tolerance test, First trimester of
pregnancy
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Introduction

estational diabetes mellitus (GDM) is a
G condition characterized by the onset or first
diagnosis of glucose intolerance during
pregnancy, affecting up to 7% of pregnancies.
The definition encompasses both the dietary management
of pregnant individuals and the potential persistence of
glucose intolerance after pregnancy. Notably, this
definition acknowledges the possibility that glucose
intolerance might have existed prior to pregnancy but
remained undiagnosed. [1,2] Using the OGTT test to
diagnose gestational diabetes has important shortcomings
and problems. This test requires 8 hours of fasting, and
pregnant women are often dissatisfied due to eating
powdered sugar. Some pregnant women experience
difficult conditions after eating powdered sugar due to
nausea during pregnancy and may vomit and face
difficulties in performing tests [3,4]. Recently, the use of
the hemoglobin A1C test (oral glucose tolerance test) as a
predictor of gestational diabetes has been investigated,
yielding different results. Currently, hemoglobin A1C
greater than 6.5% indicates gestational diabetes, but there
is disagreement about values below that. Given the
prevalence of gestational diabetes and the importance of
early diagnosis, this study was conducted to investigate the
effectiveness of hemoglobin A1C testing before the 20th
week of pregnancy as a predictive tool for this condition.

Methods

This study was a cross-sectional analysis of pregnant
women who attended the women's clinic at Ali Ibn Abi
Talib Hospital in Zahedan City during the year 2023. The
inclusion criteria were:

Inclusion Criteria:
Age: Between 18 and 35 years old.

Gestational Age: Less than 20 weeks of pregnancy,
calculated from the first day of the last menstrual period.

Presence of at least one risk factor for gestational diabetes,
including:

Body Mass Index (BMI) greater than 25

History of polycystic ovary syndrome (PCOS) before
pregnancy

History of high blood pressure (140/90 mmHg or higher)
History of a baby weighing more than 4 kilograms at birth
Family history of diabetes in first-degree relatives

History of previous gestational diabetes

e [nformed Consent

Exclusion Criteria:
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Multiple Gestation
e  Placenta Previa

e  Overt Diabetes

Research implementation

Prior to participation, all patients were informed about the
study's objectives and procedures. Blood samples (3 ml)
were then collected from each participant for hemoglobin
ALC testing and sent to the central reference laboratory in
Zahedan. HbA1C was measured in the reference laboratory
by ion exchange chromatography. Then, an OGTT test was
performed for all patients in the 24th to 28th week of
pregnancy. To perform this test, after 8 to 10 hours of
fasting, 2 ml of blood was taken to measure fasting blood
sugar. Then the participants were given 75 grams of
powdered sugar to eat after dissolving it in water, and
blood was taken again 1 and 2 hours after eating the
powdered sugar solution. Patients’ blood sugar higher than
the normal level in the two stages of OGTT indicated
gestational diabetes. Normal OGTT values are as follows:

Fasting blood sugar less than 92 mg/dl
Sugar one hour after powdered sugar less than 180 mg/dl

Sugar two hours after powdered sugar less than 153 mg/dl
Results

This study included a total of 300 pregnant women,
all of whom were included in statistical analysis. The
average age of the subjects studied was 27.56+5.49
years. In this study, 25 pregnant women (8.3%) had
a previous history of gestational diabetes, and 11
(3.7%) had gestational hypertension. Examining the
blood sugar status of pregnant women showed that 94
women (31.3%) had fasting blood sugar, 78 (26%)
had one-hour blood sugar, and 59 (19.7%) had two-
hour blood sugar higher than normal. Also, 84
women (28%) had abnormal hemoglobin A1C.

In the current study, having a history of gestational
diabetes had a significant relationship with diabetes
in the current pregnancy (p=0.03), while
hypertension did not have a significant relationship
with gestational diabetes. In this study, 101 (33.7%)
pregnant women were diagnosed with gestational
diabetes. Abnormal hemoglobin A1C was observed
in 6% of non-diabetic women and 71.3% of diabetic
women.
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Conclusion

Of the 101 pregnant women diagnosed with gestational
diabetes, 72 had elevated hemoglobin A1C levels, while 29
had normal levels. Among the 199 healthy pregnant women,
12 had elevated hemoglobin A1C and 187 had normal levels.

Therefore, hemoglobin A1C at the cut-off point of 5.6 had
a sensitivity of 71.3 and a specificity of 94% for predicting
gestational diabetes. Also, the area under the ROC chart in
our study was 0.85, and since this number is close to 1, it can
be concluded that hemoglobin A1C with a cut point of 5.6 is
a reliable criterion for predicting gestational diabetes. In the
current study, of the 84 women who had high hemoglobin
AlC, 72 were diagnosed with gestational diabetes. Also, of
the 216 pregnant women who had normal hemoglobin A1C,
only 29 developed gestational diabetes. Based on this, the
positive and negative predictive values of hemoglobin A1C
with a cutoff point of 5.6% were 88% and 86%, respectively.
Shahriari et al. [6] calculated the highest sensitivity and
specificity for hemoglobin A1C at the cut-off point of 5.7%,
which is almost consistent with our study. However, the
sensitivity of hemoglobin A1C in predicting gestational
diabetes in their study (41.3%) is much lower than that in our
study, but the specificity of hemoglobin A1C was about
92%, which is consistent with our study. Also, in the
aforementioned study, the positive and negative predictive
values were 77% and 70%, respectively, and these two
parameters were lower compared with our study. In the study
of Amylidi-Mohr et al [7], the prevalence of gestational
diabetes was reported as 14.7%, which is much lower
compared with our study. Their study was conducted in
Switzerland, and based on the studies conducted, the
prevalence of gestational diabetes in this country is lower
compared with Iran [7], which may justify the difference in
results. In Amylidi-Mohr et al., the best cut-off point of
hemoglobin A1C for predicting diabetes was reported as
4.5%, which is a very low number. For this reason, these
researchers obtained a high specificity of 98% and a low
sensitivity.

Battarbee et al. [5] obtained the best cutoff point of
hemoglobin A1C for the diagnosis of gestational diabetes at
5.6%, which is exactly similar to our study. In the mentioned
study, the sensitivity and specificity of hemoglobin A1C at
this cutoff point were 64% and 84%, respectively. Also,
Battarbee et al. reported the area under the ROC chart to be
0.8. In this study, by reducing the cutoff point of hemoglobin
Al1C to 3.5, the sensitivity increased to 93% and the
specificity reached 44% with a sharp decrease. Also, by
increasing the cutoff point of hemoglobin A1C to 5.9, the
sensitivity was 21% and the specificity was 96%. Finally, the
present study determined that performing hemoglobin A1C
in the first trimester of pregnancy is a test with high
sensitivity and specificity to predict gestational diabetes.
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