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ABSTRACT

Gestational diabetes mellitus (GDM) is associatdth wndesirable complications on the mother and lmzw.
Screening test for GDM is currently performed betw@4-28 weeks of pregnancy. However, 30-50% @fscagth
type 2 diabetes remain undiagnosed during pregnaimtgrnational Association of Diabetes and PregraStudy
Groups, America Diabetes Association and World He@lrganization recommend diabetes screening igmpaacy
at the first visit for the pregnant women. Howetbe most appropriate test and its threshold areysat clear. The
HbALC level seems an appropriate criterion for thiseening test. Therefore, this study aimed terdéhe HbA1C
levels in the first trimester of pregnancy for tiliegnosis of GDM in high risk women referred to Ahymam
Hospital. Total of 158 singleton pregnant womenthair gestational age less than 20 weeks, who wetethe
diagnosed cases of diabetes and referred for pedrere participated in the study. A questionnasansisting of
clinical and demographic information such as ma#trage, gestational age at the time of blood sametipt,
BMI, gestational diabetes history, and the numkfgprevious pregnancy was filled for each patierlbd8l sample
of these women was taken once in gestational agalan 20 weeks after 12 hours of fasting, fasilngd sample,
one-hour and two hours after ingestion of 75 g ghe; and HbAlc level was determinBdrticipants with HbAlc
> 6.5 or FBS>126 or sugar random sampte200 were diagnosed as diabetes before pregnandywane excluded
from the study. The test was repeated for those emtered the study in gestational ages 24-28 wéldies.results
showed that average HbA1C level in pregnant mothdrese GDM has been diagnosed before 20th week of
pregnancy is more than their counterparts whose Gizid not been diagnosed before 20th week of pregndr
0.02). HbA1C cut point for the diagnosis of GDMdref20th week of pregnancy was obtained 5.550. As&1C
level average in pregnant mothers whose GDM wagritiaed in 24-28 weeks is higher than HbAL1C levels i
pregnant mothers whose glucose tolerance test wgative in 24-28 weeks (P= 0.005). The specificitthe GTT
75 g glucose for GDM diagnosis before 20 weeksrefipancy was relatively poor. The results also stbw
sensitivity, specificity, positive predictive valaad negative predictive value of 100%, 86.6%4%5.and 100%,
respectively. The findings showed that BMI varigblsignificantly effective on HbA1C changes in diegnosis of
GDM before 20 weeks of pregnancy (P< 0.0001).

Keywords: Gestational diabetes mellitus, HbA1C, Body madgiy screening test, pregnancy

INTRODUCTION

Several studies have demonstrated that gestatidiadletes mellitus (GDM) is associated with unddédéa
complications on the mother and newborn. Studies l&own racial differences affect prevalence ofMGand
outcomes of pregnancy with GDM. For example, Indigmigrant women and European women show higher
prevalence of GDM (1, 2). Now screening test forN6B performed between 24-28 weeks of pregnancyvéier,
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reports indicate that there is 40-60% early diagne$ GDM. Diagnosis of GDM until the third trimest of
pregnancy results in a significant increase innbenber of birth of big newborns, despite good ghecoontrol,
while early identification of impaired glucose t@eace will reduce complications related to hypergiyia (3, 4).

Unfortunately, 30-50% of cases with type 2 diabet®sains undiagnosed and may delay during the ghenfo
pregnancy to screening time for GDM (24- 28 weeks

Women with positive test for impaired glucose iatahce in the first trimester of pregnancy, mokelyi type 2
diabetes has not been diagnosed in them beforaamey or they have GDM. These two clinical situasisuggest
that women with pre-pregnancy diabetes are atafiglisease and more risk during pregnancy and reeqoore care
(5). Reduction of mortality, perinatal and preeqgtsm has been seen in women whose GDM has beenodied
early (6). International Association of Diabetesd aRregnancy Study Groups (IADPSG), America Diabetes
Association (ADA) and World Health Organization (\@Hhave recommended diabetes screening in pregrancy
the first visit for the pregnant women. Althougte tmost appropriate test and its threshold is nochgar, in this
regard, HbA1C measurement seems a proper test.

This is because it can be measured from blood smmg@kamined in routine prenatal tests measurenmaht a
laboratory can measure it easily. In addition, this compared to other blood sugar tests hasdventage that is
stable and repeatable. HbA1C level of higher tharequal to 6.5% (48 mmol/mol) is Diagnostic PoinitC
recommended for diabetes. These data are relatedntpregnant. Pregnant women have lower Pointléead in

the first trimester of pregnancy at rate of 6% ettozto 14 weeks of pregnancy (1, 3, 7, 8). Mukesal.e(2005)
tested 442 pregnant women as GDM screening tesivatuate HbAL1C. They used two HbALC thresholds to
confirm or deny GDM. These two extents were condidnby OGTTg-75 gold standard method (WHO criteridie
results showed that 19% of them had GDM and 81%eah were without GDM. HbAL1C histogram diagram was
totally coincided in these two populations.

Their results showed 0.54 (0.48-0.61 CI: 0.95%gaannder the ROC Curve to diagnose HbA1C. Thegdtat
threshold less than 5.50 to reject GDM. They statath threshold chosen for acceptable sensitiedyires a large
number of healthy women to confirm OGTT (7). Loweaé (2012) examined the relationship between ergh
blood sugar and HbA1C with undesirable pregnanegpizations. They examined 23316 eligible pregwemien.
Eligible women underwent 75 g OGTT between 24-32kse Neonatal anthropometric dimensions and c-ge firti
cord serum were measured. Their results showedithahg participants that their blood sugar leved Winded for
care providers, 21064 women had variable HbAL1C ltesiMean and standard deviation were 4.79 = 0.4%,
respectively. A stronger significant relationshipsmobserved between glucose and birth weight, duskinfolds,
body fat percentage above 90 percentile, as well-lasur and fasting glucose with serum c-peptidepared to
HbA1C (all P<0.01).

They stated in a fully adjusted model, the odd® rat birth weight higher than 90 percentile pembre standard
deviation was observed 1.39, 1.45, and 1.38 fdinigsl and 2 hours glucose, and 1.15 for HbAlGpeetively.
The odds ratio for cord C- peptide above 90 peileenias 1.56, 1.45, and 1.35 for glucose, and 108HbA1C,
respectively. Also similar risk ratio was observém glucose and HbAL1C for primary cesarean delivery
preeclampsia, and preterm delivery. They concludehis study that HbA1C measurement is not a galtetnative
for OGTT in pregnant women (9). Berggren et al.1&0stated that a unit increase in the amount oAdbcauses
13-fold increased risk of diagnosis of GDM (68.(0% £1, 13.959% OR). Their results showed that HbAd¥&!| in
first trimester of pregnancy in GDM group was sfmgaintly higher than normal group (5.4 + 0.4 v %.0.3, P=
0.002). The aim of this study is to determine HbA®Cel in the first trimester of pregnancy for ttiagnosis of
GDM in high risk (8).

MATERIALSAND METHODS

In a prospective analytic study, 158 singleton peeg women who are not the diagnosed case of disbabd had
gestational age less than 20 weeks and referreutématal care were participated in the study. Astjonnaire was
recorded, which was indicative of clinical and dgmaphic characteristics such as maternal age,tgesthage at

the time of blood sample receipt, BMI, GDM histoand the number of previous pregnancy. In additvaritten
consent was taken from them to participate in ttieesie. Blood sample of these women was taken ance i
gestational age less than 20 weeks after 12 hdufasting, fasting blood sample, one-hour and twark after
ingestion of 75 g glucose, and HbALlc level was mheiteed. People with HbAle 6.5 or FBS>126 or sugar random
sample> 200 were diagnosed as diabetes before pregnamcyeare not entered the study. The above mentioned
test was repeated for those who entered the studyestational age 24-28 weeks. Therefore, the teesdre
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classified based on HbAlc level, and patients V@M were identified, and their relationship with Abc was
measured.

According to the criteria (American Diabetes Asstioin) ADA, in the case of the presence of anyasfes: fasting
blood sugar above 92 mg/dl (1.5 mmol/l), 1-houmblgugar above 180 mg/dl (m10 mol/l), and 2-hoabblsugar
above 153 mg/dl (5.8 mmol/l), diagnosis of GDM &fiditive.

RESULTSAND DISCUSSION
Among the 158 examined cases, GDM in 46 women wagndsed before 20 weeks and in 15 women was
diagnosed in 24-28 weeks, and the rest were followyeuntil the end of pregnancy, and no new GDM feasd.
The relationship between HbA1C and GDM before 28kseof pregnancy has been shown in Table 1.

Table 1. Relationship of HbA1C level and diagnose of GDM befor e 20 weeks

GDM before20weeks HbA1C Average Standard deviation  Standard Error Rate
No 5.037 0.6252 0.0591
Yes 5.274 0.5483 0.0808

Results showed that HbAL1C level average in pregmathers that their GDM had been diagnosed beforeétks
is 5.27 + 0.54 and HbA1C level average in pregmamthers that their GDM had not been diagnosed Aftiveeks
is 5.03 £ 0.62. HbA1C level average in mothers thair GDM has been diagnosed before 20 weeks & than
HbA1C level average in pregnant mothers that tiedM has not been diagnosed until 20 weeks. Thia is
significant difference (P-value = 0.02).

Deter mination of HbA1C cut point for the diagnosis of GDM befor e 20 weeks of pregnancy
Figure 1 shows GDM diagnostic level before 20 weaflygsregnancy with HbA1C and Table 2 shows the gharin
the area under the diagram.

ROC Curve

0.84

0.6+

Sensitivity

0.44

T T
0.0 0.2 0.4 06 0.8 1.0
1 - Specificity
Diagonal segments are produced by ties.

Figure 1. GDM diagnostic level before 20 weeks of pregnancy with HbA1C
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Table 2: Changesin the area under the diagram of Roc curve, HbA1C

Area Under the Curve
Test Result Variable(s): HbAlc

. Asymptotic 95% Confidence Interval
Area Std. Errdr Asymptotic Sid’ Tower Bound Upper Bound

0.602 0.049 0.044 0.506 0.699

The test result variable(s): HbAlc has at least teéetween the positive actual state group ard|th
negative actual state group. Statistics may bedulas

a. Under the nonparametric assumption
b. Null hypothesis: true area = 0.5

The results presented in Table 2 show that thewardar the curve Roc is equal to 0.602. This repnssa relatively
good prediction and above HbAL1C for the diagnodiscBM before 20 weeks of pregnancy. The generalized
criteria value (sig.) was also calculated 0.04,ctghows that this prediction is significant.

According to Figure 1, the nearest point of intetiem to the left corner and the top curve is ledain in the range
of sensitivity less than 0.4 and specificity lelsart 0.2. The range of this point in the HbAL1C leigetonsidered
same cut point that the number of 5.550 was ohdaiAe a result, the number of cases of HbA1C thatathe top
of this number have high odds risk for GDM and haware urgent need to examination and diabete®sicrg
before 20 weeks.

Determination of the relationship between HbA1Celevefore 20 weeks and GDM in 24-28 weeks of pragpa
has been shown in Table 3.

Table 3. Relationship between HbA1C level before 20 weeks and diagnose of GDM in 24-28 weeks of pregnancy

GDM in 24-28weeks HbAL1C Average Standard deviation Standard Error Rate
No 5.000 0.6232 0.0633
Yes 5.275 0.5570 0.0713

Results showed that HbAL1C level average in pregnasthers that their GDM was diagnosed before i224-
weeks is 5.27 + 0.55 and HbALC level average igipaet mothers that their Glucose tolerance testnegative in
24-28 weeks is 5.00 = 0.62. HbALC level averagmathers that their GDM was diagnosed before 24-288kw is
more than HbA1C level average in pregnant motheastheir Glucose tolerance test in 24-28 weeks veastive.
This is a significant difference (P= 0.005). Aseault, people who have HbA1C higher in the firdf bapregnancy
are advised to take extra care in terms of incidericGDM.
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Figure 1. GDM diagnostic level before 20 weeks of pregnancy with 759 GTT of glucose

Deter mination of sensitivity and specificity of 75 g OGTT for the diagnosis of GDM before 20 weeks of
pregnancy

Figure 2 shows GDM diagnostic levels before 20 weakpregnancy with 75 g OGTT. According to drawnd@®
curve diagram, GDM diagnostic levels before 20 vgeek pregnancy with 75 g OGTT is under normal curve
Therefore, the diagnosis of GDM with 75 g OGTT lef@0 weeks has not appropriate specificity, andois
suggested as a screening test before 20 weeksgrigomcy.

Determination of sensitivity and specificity of GDdlagnostic test before 20 weeks of pregnancy coecpep 24-
28 weeks of pregnancy has been shown in table 3.

Table 3. Sensitivity and specificity of GDM diagnostic test before 20 weeks of pregnancy compared to 24-28 weeks of pregnancy

759 OGTT before 20 weeks
Negative  Positive  Total

Negative 97 - 97
75 g OGTT before 24-28 weeks Positive 15 46 61
Total 46 112 158

The results presented in Table 3 show that 75 g DB the diagnosis of GDM before 20 weeks compaoeg4-
28 weeks has 100% sensitivity, specificity 86.6%4% positive predictive value, and 100% negativedfative
value. According to the 75.4% positive predictivaue, 75 g OGTT before 20 weeks cannot be suggestexh
alternative screening test in 24-28 weeks.

BM1 impact on HbA1C level in the diagnosis of GDM befor e 20 weeks of pregnancy
Table 4 shows average of BMI and HbA1C in patient®o were diagnosed with GDM before 20 weeks of
pregnancy.

Table4. Average of BMI and HbA1C in patients diagnosed with GDM befor e 20 weeks of pregnancy

GDM befor e 20 weeks of pregnancy

Variable Positive Negative
BMI 27.19+3.54 24.68+3.89
HbA,C 5.27+0.54 5.03+0.62

The results presented in Table 4 show that BMI ayerof women who had GDM before 20 weeks of pregyan
was 27.19+3.54 and women who did not have GDM leeffr weeks of pregnancy was 24.68+3.89. Both BMIl an
HbAL1C variables are alone significantly differepwvard diagnose of GDM before 20 weeks of pregna(ifey
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0.0001, P= 0.02). In addition, according to staf@dtcalculation by Regression logistic method, BWHriable is
significantly effective in HbA1C changes in thegli@sis of GDM before 20 weeks of pregnancy (P<@100

Therefore, BMI as the independent variable haslirmnd direct impact on HbA1C in the diagnosis &fNG It is
anticipated that the increase in BMI increased risk of HbA1C and the risk of GDM before 20 weeks o
pregnancy.
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