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INTRODUCTION 

Gestational diabetes mellitus is defined as carbohydrate 

intolerance of variable severity resulting in 

hyperglycaemia with the onset or first recognition during 

pregnancy.1 This is applicable regardless of the patient 

whether they are on insulin or only on diet modification.  

GDM represents an unidentified pre-existing disease or 

because of the stress in pregnancy leading to a 

compensated metabolic abnormality which is unmasked 

or a direct consequence leading to altered maternal 

metabolism in pregnancy. GDM is associated with 

increased incidence of adverse maternal outcome such as 

preeclampsia, gestational hypertension, polyhydramnios, 

preterm labour and increased caesarean section rate and 

higher risk of type-2 diabetes in their later life in future.2 

Babies born to mothers with gestational diabetes mellitus 

have increased risk for macrosomia, hypoglycaemia, 

respiratory distress, still birth, hypocalcaemia, shoulder 

dystocia, seizures, hyperbilirubinemia, intrauterine death, 

perinatal morbidity. Women with adequate blood glucose 

control can decrease the risk of adverse neonatal 

outcomes when gestational diabetes is treated effectively. 

ABSTRACT 

Background: Early diagnosis and treatment of gestational diabetes with adequate antenatal care are essential to 

reduce the adverse neonatal outcomes. 

Methods: All selected women were subjected to a detailed history taking comprising of age, parity, prepregnant body 

weight, medication history, family history, medical history, detailed obstetric history. Then they were subjected to 

clinical examination and routine laboratory investigations. Antenatal women were diagnosed with GDM, when 75gm 

GCT ≥140mg/dl based on DIPSI criteria. Fasting and postprandial blood sugars (2hours) were done and if FBS and 

PPBS were normal, the patient was labelled as GDM on meal plan. If fasting > 96 mg/dl and 2-hr postprandial blood 

sugar >121 mg/dl, Inj.insulin was started. Patients were managed according to the FBS and PPBS values throughout 

antenatal period and the perinatal outcomes were studied. 

Results: Among 150 patients, multiparous women constitute 65.3% and primi 34.7%. 60% of the patients were in age 

group of 26 to 30 years.59.3% of patients were in BMI of range 25 to 30.Family history of diabetes was present in 

24.7% of the patients. Previous history of GDM was present in 27.3% of cases.98% of GDM were detected in 2nd 

trimester. The percentage of cases presented with macrosomia was 8.7%, RDS 3.3%, hypoglycaemia 6%, 

hyperbilirubinemia 3.3%, IUD 0.7%, perinatal injury 1.3%, NICU admission requiring ≥3 days of admission was 

12%. 

Conclusions: There is association of elevated FBS and PPBS values with occurrence of adverse perinatal outcome. 
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These offspring are more prone for developing obesity in 

childhood and type-2 diabetes in their later life.3,4  

Aims and objectives of present study were to determine 

perinatal outcome in relation to maternal fasting and 

postprandial (2 hours) blood sugar control in gestational 

diabetes mellitus and tp study Perinatal outcomes which 

included macrosomia, Respiratory distress syndrome, 

hypoglycaemia, seizures, hyperbilirubinemia, NICU 

admission, Anomaly, IUD, Stillbirth, perinatal injury, 

perinatal mortality. 

METHODS 

The study was conducted at the Institute of Social 

Obstetrics, Government Kasturiba Gandhi Hospital, 

Chennai. This was prospective study. The study was 

conducted for a period of one year from July 2016 to July 

2017. The study group consisted of 150 patients after 

considering the exclusion and inclusion criteria. 

Inclusion criteria 

• Singleton pregnancy 

• Age >18 and< 35 years 

•  GDM mothers on meal plan and insulin 

• Cephalic presentation 

Exclusion criteria 

• Overt diabetes. 

• Abnormal presentation. 

• Preterm and PROM. 

• Medical disorders like hypothyroidism and 
hypertension. 

• Multiple pregnancy and IUGR. 

Method of study  

All antenatal mothers attending the OPD were subjected 

to 75 gm. of glucose challenge test in first, second and 

third trimester. If GCT was elevated above 140 mg/dl, 

these patients were diagnosed as GDM as per DIPSI 

criteria and were advised meal plan for 2 weeks. Fasting 

and postprandial blood sugars (2 hours) were done.5  

If FBS and PPBS were normal, the patient was labelled 

as GDM on meal plan. If fasting >96 mg/dl and 2-hr 

postprandial blood sugar >121 mg/dl, insulin is started 

along with diet modification and patient is labeled as 

GDM on insulin.6  

In patients with GDM on insulin FBS and PPBS were 

taken according to the blood sugar control and the dose of 

insulin was adjusted. In case of GDM on meal plan, FBS 

and PPBS were taken every 15 days.  

If the GCT was normal is 1st trimester, it was repeated 

again in 2nd trimester at 24 weeks and 3rd trimester in 32 

weeks. If it was normal in 2nd trimester, it was again done 

in 3rd trimester.7 

Follow up the patients were done with fasting and 

postprandial blood sugar values and the dose of insulin 

was adjusted according to the blood sugar values.  

The patient was then followed up and following perinatal 

outcomes macrosomia, hypoglycaemia, respiratory 

distress syndrome, seizures, hyperbilirubinemia, 

anomaly, stillbirth, IUD, perinatal morbidity and 

mortality were studied.  

RESULTS 

Among the total 150 patients, 63 patients were on meal 

plan, 79 patients were on insulin, 6 patients initially on 

meal plan were converted to insulin and 2 patients 

initially on insulin were converted to meal plan (Table 1). 

Table 1: Distribution of cases according to treatment 

of GDM. 

GDM No. of patients % 

Meal plan 63 42.0 

Insulin with meal plan 79 52.7 

Meal plan converted to insulin 6 4.0 

Insulin converted to insulin 2 1.3 

Total 150 100 

In present study, 82.7% patients were >25 years and 

14.7% of the patients had BMI>30. Since p value<0.05, it 

was concluded that there were significant association 

between age and BMI with GDM since p value<0.05.  

Multiparous women (65.3%) were more affected than 

primigravida (34.7%). Since p>0.05, there was no 

significant association between parity and occurrence of 

GDM. 

In a study by Catherin et al family history of diabetes 

were present in 35% of cases.8 In present study family 

history was present in 24.7% of cases. Since p value 

is<0.05, there was a significant association between 

family history of diabetes and the occurrence of GDM in 

pregnancy. In a study by Catherin et al history of GDM in 

previous pregnancy was associated with occurrence of 

GDM in present pregnancy.8  

In present study, previous history of GDM was present in 

27.3% of cases. There was a significant association 

between previous GDM histories with onset of GDM 

since p<0.05. In study by Yogev et al the incidence of 

preeclampsia in GDM with good glycaemic control was 

7.8% in present study it was 8.7% of cases.9 
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Table 2: Association of risk factors with GDM. 

No. of risk 

factors 
 

GDM on treatment  P value 

Meal plan 
Insulin and 

meal plan 

Meal plan to 

insulin 

Insulin to 

meal plan 
Total 

 

 

0 
No. 17 4 1 0 22 

0.0001 

% 77.3 18.2 4.5 0  

1 
No. 42 29 1 2 74 

% 56.8 39.2 1.4 2.7  

2 
No. 4 20 1 0 25 

% 16 80 4 0  

3 
No. 0 8 2 0 10 

% 0 80 20 0  

4 
No. 0 11 1 0 12 

% 0 91.7 8.3 0  

5 
No. 0 7 0 0 7 

% 0 100 0 0  

Total 
No. 63 79 6 2 150 

% 42 52.7 4.0 1.3  
P<0.05. There was a significant association between numbers of risk factors (Age> 25 years, BMI >30, family history of diabetes, 
previous GDM, gestational hypertension) and the occurrence of GDM. 

 

There was a significant association between number of 

risk factors and the occurrence of GDM (Table 2). But 

there was no significant association between the number 

of risk factors and the occurrence of adverse neonatal 

outcomes. 

GDM screening should be started in first trimester.10 

Early detection and blood sugar control results in better 

foetal outcome. In present study 98% cases were detected 

in 2nd trimester, 0.7% and 1.3% of cases were detected in 

1st trimester and 3rd trimester respectively (Table 3). 

 

Table 3: Diagnosis of GDM at each trimester. 

Diagnosis No. of patients % 

1st trimester 1 0.7 

2nd trimester 147 98.0 

3rd trimester 2 1.3 

Total 150 100.0 
98% of GDM were detected in 2nd trimester. 

 

Evers et al gives 44% of operative delivery, Yogev et al 

gives 30% of operative delivery, in the present study the 

percentage of patients who had caesarean section was 

42% (both LSCS and repeat LSCS), the most common 

indication being Previous LSCS (46%) and CPD 

(22.2%).9,11 

Perinatal outcomes  

Jacques et al found the incidence of NICU admission was 

16%, respiratory distress syndrome was 6.9%, 

hypoglycaemia 3.2%. Evers et al found the incidence of 

respiratory distress syndrome to be 15%, 

hyperbilirubinemia as 25%, macrosomia as 45%.11 In 

study by Casson et al the incidence of stillbirth was 2.5%. 

A study by Priyanka et al showed the incidence of 

macrosomia was 18%, NICU admission 27.2%, 

hypoglycaemia 9%, hyperbilirubinemia 12%.12 In a study 

by Preeti et al showed the incidence of respiratory 

distress syndrome was 3.23%, perinatal injury was 1.4%, 

macrosomia was 7%. 

In the present study the incidence of macrosomia was 

8.7%, RDS 3.3%, hypoglycaemia 6%, hyperbilirubinemia 

3.3%, IUD 0.7%, perinatal injury 1.3%, NICU admission 

requiring more than 3 days of admission was 12%.  
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P<0.05, there was a significant association between GDM 

and the occurrence of macrosomia, hypoglycaemia and 

NICU admission >3 days in neonates.  

P>0.05, there was no significant association between 

GDM and the occurrence of RDS, hyperbilirubinemia, 

IUD, perinatal morbidity (Table 4). There were no cases 

of seizures (due to hypoglycaemia or hypocalcaemia), 

still birth, anomaly, perinatal mortality.  

It was evident that, as the fasting blood sugar, post-

prandial sugar increases, percentage of adverse neonatal 

outcome increases (Table 5, 6). Since p<0.05, there was 

significant association between FBS, PPBS and the 

occurrence of adverse neonatal outcomes.  

 

Table 4: Occurrence of adverse neonatal outcomes. 

Adverse neonatal 

outcomes 

GDM on treatment Total P Value 

 Meal plan 
Insulin and 

meal plan 

Meal plan to 

insulin 

Insulin to 

meal plan   

Macrosomia 
No. 0 13 0 0 13 

0.005 
% 0 100 0 0  

RDS 
No. 0 5 0 0 5 

0.199 
% 0 100 0 0  

Hypoglycaemia 
No. 0 9 0 0 9  

0.035 % 0 100 0 0  

Hyperbilirubinemia 
No. 0 5 0 0 5  

0.199 % 0 100 0 0  

IUD 
No. 0 1 0 0 1 

0.824 
% 0 100 0 0  

Perinatal morbidity 
No. 0 2 0 0 2 

0.610 
% 0 100 0 0  

NICU Admission 
≥ 3 days 

No. 1 17 0 0 18 
0.002 

% 5.6 94.4 0 0  

P<0.05, there was a significant association between GDM and the occurrence of macrosomia, hypoglycaemia and NICU admission > 3 

days in neonates; P>0.05, there was no significant association between GDM and the occurrence of RDS, hyperbilirubinemia, IUD, 

perinatal morbidity. 

Table 5: Association of FBS and adverse neonatal outcomes. 

 
Adverse neonatal outcomes 

At time of diagnosis In 2nd trimester In 3rd trimester 

FBS (in mg/dl) No. % No. % No. % 

≤ 95 5 5.5 15 11.7 20 13.4 

96-119 10 20 4 22.2 1 100 

≥ 120 6 66.7 2 100 0 100 

P value .000 .001 .013 

P<0.05, there was a significant association between FBS and the occurrence of adverse neonatal outcomes. 

Table 6: Association of PPBS and adverse neonatal outcomes. 

 
Adverse neonatal outcomes 

At time of diagnosis In 2nd trimester In 3rd trimester 

PPBS (in mg/dl) No. Percent No. Percent No. Percent 

<120 4 5.8 5 7.7 6 5.5 

121-159 2 7.7 5 9.8 12 33.3 

160-199 12 23.1 10 32.3 3 60 

≥200 3 100 1 100 0 100 

P value .000 0.001 0.000 

P<0.05, there was a significant association between PPBS and the occurrence of adverse neonatal outcomes 
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DISCUSSION 

For universal screening Seshiah et al suggested that a 

single glucose challenge test with 75 gm of oral glucose 

load and when 2 hour plasma venous sample is >140 

mg/dl, it is diagnosed to have GDM.13 This method is 

recommended by WHO, because of single step procedure 

and it is used for both screening as well as diagnostic test. 

Foetus of diabetic mothers have wide range of structural 

and biochemical abnormalities that can be reduced or 

eliminated by improving the control of blood sugar 

metabolism.  

Macrosomia 

Neonate weighing more than 4.5 kg. In Indian consensus 

new-born≥4 Kg is considered as macrosomia. Pederson’s 

hypothesis states that increased maternal blood glucose 

results in increased foetal blood glucose levels which in 

turn stimulates the pancreatic foetal cells to produce large 

amount of insulin which is one of the main growth factor 

for foetal tissue (Pedersen).14 Insulin has growth-

promoting effects by diverting the cell metabolism into 

anabolic process like lipogenesis, glucogenesis and 

protein synthesis. 

There is a continuous association of maternal blood 

glucose level with increased birth weight of baby. The 

incidence of macrosomia is decreased when blood sugar 

is under control.15 The incidence of shoulder dystocia, 

birth injuries, neonatal morbidity and asphyxia are 

increased in macrosomic babies.16 The risk of birth 

trauma is more in infants weighing ≥4.5 kg.17 Women 

with elevated fasting and normal postprandial blood 

sugar values are having the infants at increased risk of 

macrosomia. 

Hypoglycemia 

Due to endogenous hyperinsulinemia and suppression of 

endogenous glucose production, the infants are at 

increased risk of hypoglycaemia at 1-3 hours of birth.18 

Neonatal hypoglycaemia is due to hyperplasia of 

pancreatic beta cells of the foetus and the increased 

maternal substrate delivery to the foetus as proposed by 

Pederson et al.14 After birth, glucose which is supplied 

continuously from the mother is stopped, so neonate is 

more prone to develop hypoglycaemia due to insufficient 

delivery of the substrate. Perinatal stress due to release of 

catecholamine and depletion of glycogen makes the 

neonates for further development of hypoglycaemia. 

50% of babies are asymptomatic. Symptoms of 

hypoglycaemia include irritability, jitteriness, high 

pitched or weak cry, apathy, poor feeding, hypotonia or 

seizures. Hypoglycaemia that requires intervention may 

be persisted for one week or longer resulting in increased 

neonatal intensive care admission and prolonged hospital 

stay in neonates.19 

The incidence of hypoglycaemia is high in infants whose 

mothers had a longer duration of diabetes.20 

Hypoglycaemia is defined as when blood sugar level is 

lower than 45 mg/dl but the precise level remain 

controversial. Threshold levels was proposed by 

Cornblath et al.21 

Hypocalcemia 

Defined as serum calcium <7.5 mg/dl.22 Asphyxia and 

prematurity increases the level of cortisol which is a 

vitamin D antagonist at the intestinal level. Respiratory 

distress and foetal metabolic acidosis results in shifting of 

calcium from intracellular to extracellular pool and the 

reversal occurs during the correction of acidosis causing 

hypocalcaemia. Hypocalcaemia is also associated with 

delay in parathyroid hormone synthesis after birth. 

Symptoms include jitteriness or seizure activity.23,24 True 

hypocalcaemia is very rare. In most cases, symptoms 

caused due to lower level of calcium are mainly due to 

low blood glucose levels. 

Respiratory distress syndrome 

Insulin antagonizes the stimulatory effects of cortisol on 

fibroblast to induce the synthesis of fibroblast 

pneumocyte factor. This inhibits phosphotidyl choline 

production on type 2 pneumocyte cells. RDS presents 

after the birth shortly and manifested as tachypnea, chest 

wall retractions, tachycardia, grunting and nasal flaring 

and may have cyanosis. Most infants with respiratory 

distress born to GDM mothers were unrelated to 

surfactant deficiency.25,26 Neonates of the mothers with 

GDM experiences respiratory distress syndrome even if 

they are term.27,28 Respiratory distress due to TTN is most 

common in term GDM neonates. TTN is more common 

in elective caesarean section due to lack of exposure to 

uterine contractions.29 

Hyperbilirubinemia 

It occurs due to the increased production and decreased 

life span of RBC’s with glycosylated cell membranes.30 

Women with normal fasting and elevated postprandial 

blood sugar values are having the infants at increased risk 

of hyperbilirubinemia.31 It is found with increased 

frequency in macrosomic infants of GDM mothers.32 

Neonates with elevated bilirubin are treated with 

phototherapy.33 

Polycythaemia 

Polycythaemia is defined as peripheral venous 

haematocrit is ≥65%. It occurs due to hypoxic stimulus 

by the placental insufficiency and elevated 

glycohemoglobin.34 The resultant hyper viscosity may 

induce congestive cardiac failure and vascular 

thrombosis. Polycythaemia is observed more frequently 

in infants of GDM mothers. Large for gestational age 
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infants are at greater risk for polycythaemia in the early 

neonatal period.35 

Intrauterine death/ still birth 

Usually occurs after 36th week of gestation in gestational 

diabetes.36,37 Causes are chronic intrauterine hypoxia with 

acidosis, high fasting blood sugar levels, placental 

dysfunction and competition for essential nutrients.38,39 

Women with gestational diabetes are in high-risk 

category for foetal death. Therefore intensive monitoring 

is essential with the consideration for timed delivery.40 

Early pregnancy loss 

Early spontaneous pregnancy loss is more common in 

women with hyperglycaemia in periconceptional period 

and in the first trimester.41 More common in diabetes 

complicating pregnancy with poor blood sugar control. 

Preterm birth 

Preterm delivery may be either spontaneous or iatrogenic 

done for some maternal or foetal indications. It occurs 

more common in women with type 1 diabetes mellitus. 

Spontaneous preterm labor or premature rupture of 

membranes are due to poor blood glucose control.42 

Congenital anomalies 

The incidence of congenital anomalies is more common 

in overt diabetes. The abnormalities arise as a 

consequence of poor glycaemic control 

periconceptionally and during embryogenesis.32 

Incidence of congenital malformation is 5 –10%.43 The 

most frequent anomaly involves the heart and CNS. 

Anomalies are more common in overt diabetes. 
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