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ABSTRACT:  

Background: Gestational diabetes mellitus (GDM) is an impaired glucose tolerance 

with onset or first recognition during pregnancy. Women with GDM are at high risk 

for pregnancy and delivery complications including infant macrosomia, neonatal 

hypoglycemia, pre eclampsia , preterm labor and cesarean delivery.  Objective: Our 

aim was to estimate the HBA1c level of (6-6.4%) for early detection of GDM and 

assessment of adverse pregnancy outcome.  Patients and methods: HBA1c was 

assessed in 100 women in their first antenatal visit. HBA1c test results are confirmed 

by OGTT. Assessment of pregnancy outcome was done and reported. Results: HBA1c 

was measured in first trimester (6-6.4%) then confirmed by OGTT and it show high 

statistically significant difference with mean HBA1C 6.14% ± 0.13 in women who 

develop GDM. there was high statistically significant difference between mean HBA1c 

and adverse maternal outcome as pre eclampsia (6.5%), preterm labor (7.6%) and 

polyhydraminos (17.4%) and between HBA1c and adverse fetal outcome as 

macrosomia (14.1%), SGA (8.7%), perinatal death (1.1%) and congenital anomalies 

(1.1%).  Conclusions:  women with an HBA1c value of 6-6.4% are a higher risk 

subgroup of women with GDM and these women had significantly increased risk of 

adverse pregnancy outcome.  
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INTRODUCTION:  

Diabetes is a group of metabolic diseases characterized by hyperglycemia 

resulting from defects in insulin secretion, insulin action, or both. The chronic 

hyperglycemia of diabetes is associated with long-term damage, dysfunction, and 

failure of different organs, especially the eyes, kidneys, nerves, heart and blood 

vessels (ADA, 2014). 

        Diabetes in pregnancy is becoming an increasingly growing concern as the 

prevalence of diabetes continues to rise. Women with diabetes who become pregnant 

have an increased risk of pregnancy complications, including serious perinatal 

outcomes such as stillbirth, perinatal mortality and major congenital malformations 

(Feig et al., 2014). 

       The current recommendations from the American Diabetes Association are to 

conduct a risk assessment for all pregnant women at the first prenatal visit. Women 

who are at very high risk should undergo testing as soon as possible (ADA, 2013). 

         To improve the adverse pregnancy outcomes in pregnant women with DM, 

strict control of the blood glucose is necessary. Measurement of blood glucose may 

not actually reflect the mean blood glucose. Thus, HbA1c as an important parameter 

in the detection of blood glucose is appropriate to serve as an adjunctive parameter 

reflecting the blood glucose in pregnancy (Haiyan et al., 2014). 

 

PATIENTS AND METHODS:  

       The present prospective cohort study was conducted on 100 women coming for 

their first antenatal visit(8 of them were missed) at SAYED GALAL Hospital, Al-Azhar 

university during the period from first of January 2016 to last of  December 2016 

and applied after oral and informed consent  with the following criteria: 

Inclusion criteria: singleton pregnancy, no history of preexisting diabetes and 1
st 

trimester of pregnancy. All women with any of the following were excluded : HBA1c 

levels ≥6.5% or ≤ 5.9%, treatment by drugs that might affect blood glucose levels as 
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oral hypoglycemics , corticosteroids, etc. and multiple pregnancy. All Patients eligible 

for the study undergo the following: Complete personal, obstetric and medical 

history, gestational age determination based on the date of the last menstrual period 

confirmed by an early first trimester ultrasound scan, Performing general and 

ultrasonic examination, Routine and special investigation as: ABO-RH genotyping, 

CBC, Random blood glucose level assay, HBA1c level assay. The study was approved 

by Al Azhar University Department of Obstetrics and Gynecology Ethical Committee. 

According to the result of HBA1c; 

If HBA1c ≥ 5.9%, 2-h Oral Glucose Tolerance Test (OGTT) was done early 

before 20 weeks of gestation. However, only women with HBA1c < 6.5% will be 

recruited in the study.  

If OGTT results are normal, it was repeated at 24-28 weeks of gestation. 

Legable women were followed up for their pregnancy outcome:  

Adverse fetal outcome: Still birth, congenital malformations, birth injury, macrosomia 

and perinatal mortality. 

Adverse maternal outcome: preeclampsia, preterm labour and poly-

hydraminos. 

 

Statistical analysis of data:  

Data was analyzed using SPSS (Statistical Package for Social Sciences) version 15. 

Qualitative data was presented as number and percent.  Comparison between groups 

was done by Chi-Square test. Quantitative data was presented as mean ± SD.  

Student t-test was used to compare between two groups.  F-test (One Way Anova) 

was used to compare between more than two groups. Pearson’s correlation coefficient 

was used to test correlation between variables. The ROC curve was performed to 

discriminate diseased cases from normal cases. P < 0.05 was considered to be 

statistically significant.   
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RESULTS:          

In the present work, age ranged from 21-46 years with a mean of 29.88±6.33 

years, BMI ranged 23-36 kg/m2 with a mean 28.87±3.94, gravidity ranged from 1-7 

with a mean 3.45±1.46, parity ranged from 0-5 with a mean  2.15±1.35, HBA1c 

ranged from 6.0-6.4 with a mean  6.13±0.13, OGTTF ranged from 75-100 with a 

mean  91.83±6.96, OGTThr1 ranged from 159-196 with a mean  181.35±10.65, 

OGTThr2 ranged from 129-164 with a mean  151.61±10.18 and GA of termination 

ranged from 32-40 with a mean  37.57±1.8 ( Table 1). 

 

Table (1): Demographic data of study group 

 N Range Mean ± SD 

Age 100 21 – 46 29.88 ± 6.33 

BMI 100 23 – 36 28.87 ± 3.94 

Gravidity 76 1 – 7 3.45 ± 1.46 

Parity 73 0 – 5 2.15 ± 1.35 

HBA1c 100 6.0 – 6.4 6.13 ± 0.13 

OGTTF 92 75 – 100 91.83 ± 6.96 

OGTThr1 92 159 – 196 181.35 ± 10.65 

OGTThr2 92 129 – 164 151.61 ± 10.18 

GA of termination 92 32 – 40 37.57 ± 1.80 

            

In the present work, the mean of HBA1c in negative GDM was 6.1± 0.13 and 

in positive 6.17± 0.12 with statistical significant difference (Table 2). 
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Table (2): relation between HBA1C and past history of GDM 

 

Past history GDM 

t P 

Negative(N=69) GDM(N=28) 

HBA1c 6.1± 0.13 6.17± 0.12 2.386 0.019* 

* Significant P < 0.05 

         In the present work, the mean of HBA1c in negative history of HTN was 6.05± 

0.16 and in positive 6.11± 0.16 with non-statistical significant difference (Table 3). 

 

Table (3): relation between HBA1c and past history of HTN 

 

Past history HTN 

t P 

Negative(N=61) HTN(N=39) 

HBA1c 6.12 ± 0.14 6.14± 0.13 0.804 0.423 

 

In the present work, the mean of HBA1c in patient with GDM was 6.03 ± 0.11 and in 

positive 6.14 ± 0.13 with statistical significant difference (Table 4). 

 

Table (4): relation between HBA1c and diagnosis of GDM 

 

Dx of GDM  
t P 

No GDM (N=16) GDM (N=76) 

HBA1c  
6.03 ± 0.11 6.14 ± 0.13 3.776 0.001* 

* Significant P < 0.05 

In the present work, the mean of HBA1c in-patient treated with insulin was 

6.17 ± 0.14 and treated with diet was 6.08 ± 0.1 with statistical significant difference 

(Table 5). 
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Table (5): relation between HBA1c and management of GDM 

 

Management of GDM 

t P 

insulin (N=50) diet (N=26) 

HBA1c 6.17 ± 0.14 6.08 ± 0.1 3.487 0.001* 

* Significant P < 0.05 

 

         In the present work, the mean of HBA1c in woman with polyhydraminos  was 

6.23 ± 0.09, in woman with preeclampsia was 6.20 ± 0.15 and in women with 

preterm was 6.2%±0.14% with statistical significant difference (Table 6). 

  

Table (6): relation between HBA1c and maternal outcome 

 

Maternal outcome 

F P 
polyhydraminos 

(N=16) 

Pretem 

(N=7) 

preeclampsia 

(N=6) 

NAD 

(N=63) 

HBA1c 6.23 ± 0.09 6.20±0.14 6.20 ± 0.15 6.08± 0.12 8.398 <0.001* 

* Significant P < 0.05 

         

In the present work, the mean HBA1c in woman with SGA was 6.24 ± 0.14, in 

woman with anomaly S scoliosis 6.20 ± 0.00, in woman with IUFD was 6.30 and in 

woman with macrosomia 6.15 ± 0.13 (Table 7). 
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Table (7): relation between HBA1c and fetal outcome 

 

HBA1c F P 

SGA(N=8) 6.24 ± 0.14 

3.335 0.009* 

Cong. anomaly.(N=1) 6.20 ± 0.00 

NAD (N=67) 6.09 ± 0.12 

IUFD(N=1) 6.30 

Macrosomia (N=13) 6.15 ± 0.13 

* Significant P < 0.05 

 

DISCUSSION: 

Gestational diabetes mellitus (GDM) is associated with an increased risk of 

complications for both mother and baby during pregnancy as well as in the 

postpartum period. Screening and identifying these high-risk women is important to 

improve short- and long-term maternal and fetal outcomes. However, there is a lack 

of international uniformity in the approach to the screening and diagnosis of GDM 

(Gupta et al., 2015). 

          In the current study HBA1c was used as an early detector of GDM and used 

also as a predictor of adverse pregnancy outcomes. 

          In the current study, HBA1c results in correlation to the characteristics of the 

study cases show high statistically significant difference with increasing 

age(29.88±6.33), BMI (28.87±3.94) and with previous history of GDM (69% of study 

cases ). It also shows statistically significant difference with parity (2.15±1.35). 

        Hughes et al (2014) reported in a similar study that there is high statistically 

significant difference between HBA1c and age, BMI and ethnicity.    

        These results agree with (Rowan et al. 2015) who reported that   there is 

significant difference between mean HBA1c, higher BMI and smoking; also Renz et 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Gupta%20Y%5Bauth%5D
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al. (2015), also reported that there is significant difference according to age, BMI, 

history of GDM.  

        On the other side (Amylidi et al., 2015) found that there is no significant 

difference in BMI between women who developed GDM and who did not develop. It 

may be due to average BMI in both groups (25.3±4.56, 23.1±4.96).  

        In the current study, HBA1c test results confirmed by OGTT( based on the ADA 

criteria (75 gm, 2hrs or one step strategy) and it show high statistically significant 

difference with mean HBA1c 6.14% ± 0.13 in women who develop GDM and mean 

HBA1c 6.03% ± 0.11 in women who did not develop GDM. 

        A ROC analysis found that cutoff point was HBA1c value of 6.05%, this cutoff 

point presented sensitivity and specify rates of 88.2% and 83.3%, positive predictive 

value and negative predictive value of 92.8% and 71.4%, accuracy of the test was 

87%. 

        Hughes et al. (2014), ROC analysis show that HBA1c ≥ 5.9% had sensitivity 

and specify of 100% and 97.4% ,with positive predictive value and negative predictive 

value of 18.8% and 100% . 

        Soumya et al. (2015), found that the mean HbA1c level in women with GDM 

was 6.2 ± 0.6%, whereas it was 5.4 ± 0.5% in those with normoglycemia. Women with 

GDM had a higher incidence of pregnancy-related complications compared with 

normoglycemic women. An HbA1c cutoff of 5.3% had a sensitivity of 95.6% and a 

specificity of 51.6% for the diagnosis of GDM  

       Renz PB et al. (2015), report  in a similar study after estimation of two cutoff 

points for HBA1c, the first cutoff point of HBA1c value was 5.3% with sensitivity and 

specify rates of 68.1% and 63.2%, the second cutoff point of HBA1c value was 5.8% 

with sensitivity and specificity rates of 93% and 95%. 

        The current study report that there is high statistically significant difference 

between mean HBA1c and adverse maternal outcome as pre eclampsia, preterm 

labor and polyhydraminos with mean HBA1c of 6.2% ±0.15 , 6.2%± 0.14 and 6.23 

%±0.09, and between HBA1c and adverse fetal outcome as macrosomia, SGA, 
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perinatal death and congenital anomalies with mean HBA1C of 6.15%±0.13 , 6.24%± 

0.14 , 6.3% and 6.2% .  

         Hughes et al. (2014), found that early pregnancy HBA1c measurement of 5.9-

6.4% was associated with an increased risk of adverse pregnancy outcomes, 

including major congenital anomalies, pre eclampsia, preterm labor, macrosomia, 

shoulder dystocia and perinatal death.  

       Amylidi et al. (2015), show statistically significant difference between HBA1c 

and birth weight of fetus, but it show no difference with hypertensive complication of 

pregnancy which may be due to low BMI in the study cases (25.3±4.56). 

      Ye et al. (2016), also report that HbA1c level was significantly associated with 

the risk of preterm delivery, neonatal hyperbilirubinemia, and neonatal asphyxia. 
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  األمثل األمثل   االكتشافاالكتشاف  يفيفتكييم مستوى اهليموجلوبني السكرى املرتفع تكييم مستوى اهليموجلوبني السكرى املرتفع 

  والتنبؤ بعواقب احلمل الوخيمةوالتنبؤ بعواقب احلمل الوخيمة  احلملاحلمل  ملرض السكرىملرض السكرى
 

 عطية محمد عطية أحمد شعبان محمد، السيد محمد طه،

 مصر ،جامعة األزهر )القاهرة( -كلية الطب  - قسم التوليد وأمراض النساء

 

 خلفية البحث:

واالعتراف به أول ظهور له أضعف تحمل الجلوكوز مع داء سكرى الحمل هو  
ناء الحمل. السيدات المصابات بهذا الداء أكثر عرضة لعواقب الحمل والوالدة ثأ

نقص سكرالدم للمواليد وارتفاع ، تسمم الحمل، الوخيمة مثل كبر حجم ووزن الجنين
 معدل الوالدة القيصرية.

رة تقييم مستوى الخطورة عند ولقد أوصت رابطة السكر األمريكية على ضرو
كل السيدات فى بداية الحمل وإجراء التحاليل الالزمة للسيدات عاليات الخطورة 

 لالصابة بالمرض.

ولتحسين عواقب الحمل البد من ضبط جيد لسكر الدم ومايساعد على ذلك هو 
 تقييم مستوى الهيموجلوبين السكرى.

االكتشاف األمثل والمبكر  %( فى6.6-6تقييم نسبة الهيموجلوبين السكرى)
 لمرض السكرى عند السيدات الحوامل وتحديد عواقب الحمل الوخيمة.

 

 الهدف من البحث:

%( فى االكتشاف األمثل والمبكر 6.6-6تقييم نسبة الهيموجلوبين السكرى)
 لمرض السكرى عند السيدات الحوامل وتحديد عواقب الحمل الوخيمة.

 

 :حاالت وطرق البحث

سيدة حامل فى األشهر األولى للحمل  011تم تنفيذ دراسة جماعية مستقبلية على 

 وأاألزهر وتم استبعاد السيدات إذا كان الحمل متعددا جامعة  –في مستشفي سيد جالل 

و تتناول أدوية قد تؤثر على أ%. 6.5 ≥% أو 6.6 ≥نسبة الهيموجلوبين السكرى

سيدات عن  8سيدة مع تخلف  59فقط وأتمت الدراسة  ،مستوى الجلوكوز بالدم

 المتابعة.
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 النتائج:

فى هذه الدراسة وجدت فروق ذات دالالت احصائية بين قيمة الهيموجلوبين 

 ±%98,82( ومؤشر كتلة الجسم  )  6,66±% 95,88السكرى وبين عمر الحاالت ) 

وبين تم تقييم نسبة الهيموجل %(.65وبين التاريخ السابق لمرض سكرى الحمل ) (6,56

السكرى للسيدات الحوامل فى أشهر الحمل األولى وتم تأكيد هذه النتائج بعمل تحليل 

لمنحنى السكر بالدم باعتباره المقياس الذهبى لتشخيص سكرى الحمل ووجدت فروق 

ذات دالالت احصائية عالية تخص قيمة الهيموجلوبين السكرى عند الحد القاطع وهو 

 % .82يل تعادل % ونسبة كفاءة ودقة للتحل6,16

% ذو  6,6-6أثبتت نتائج هذه الدراسة الى أن مستوى الهيموجلوبين السكرى بين 

تعلق وثيق ويحمل دالالت احصائية عالية من حيث قدرته على التنبؤ بعواقب الحمل 

%( 2,6%( ، الوالدة البكرة )6,6الوخيمة وهى فيما يتعلق باألم وهى  تسمم الحمل)

%( من عدد الحاالت المدروسة .أما مايتعلق 02ل األمنيوسى )وزيادة فى كمية السائ

وجود فروق ذات دالالت إحصائية عالية بين معدل  بالجنين فقد أثبتت الدراسة أيضا

وهى كبر حجم ووزن الجنين الهيموجلوبين السكرى وعواقب الحمل على الطفل 

جئة للجنين %( ووفاة مفا0,0عيوب خلقية )%(، 8,2%(، صغر حجم الجنين )06,0)

 %( من عدد الحاالت المدروسة.0,0)

  اإلستنتاج:

% فى السيدات الحوامل تعد من 6,6و 6نسبة الهيموجلوبين السكرى مابين 

ن هؤالء السيدات هن األكثر أالفئات األكثر عرضة لخطورة مرض سكر الحمل و

 عرضة لعواقب الحمل الوخيمة.

 

 

 

 

 


