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India, being the second leading nation of diabetic subjects (69.2 million), has become the “Diabetic Capital of the World” harboring 
around 4 million women with GDM alone. IDF, 2013 has been estimated that, the total of 21.4 million live births will be affected with 
hyperglycemia in pregnancy. Though, the number of live births were affected by hyperglycemia in pregnancy, the rate  has declined  
slightly from 21.4 million to 20.9 million in 2015, the adverse perinatal outcomes in (85.1%) cases are still due to GDM, (7.4%) due 
to other types of diabetes first diagnosed in pregnancy, and the remaining (7.5%)  cases due to diabetes detected prior to pregnancy. 
Many challenges were pose to extrapolate the incidence of GDM at population level in global platform as well as national level and 
also which is cited by the less literature in Indian context, since more research should be inculcate to formulate the decision about the 
exposed population. In this intervene, the present study aims to know the occurrence of metabolic and haematological complications 
in infants of diabetic mothers and also correlate the occurrence of congenital anomalies in infants of diabetic mothers. It is a hospital 
based prospective cross sectional observational study, a total 100 neonates born to diabetic mothers were evaluated. The maternal 
history and details of glycemic control was recorded. Neonatal history, physical examination for the presence of major congenital 
anomalies and birth injuries was performed. Laboratory investigations like blood glucose, calcium, complete hemogram and echocar-
diography was done routinely in all babies. The results were compared and evaluated in both pregestational and gestational diabetes, 
the effect of glycemic control on the various neonatal complications were analyzed. The median age of diabetic mothers was 27 with 
SD 2.1 years. Gestational diabetes was seen in (74%) while pre gestational diabetes (26%). Hypoglycemia was the commonest meta-
bolic complication documented (63%) cases, occurred within 6 hours of birth and polycythemia was the commonest hematological 
abnormality was seen in (45%) cases. Hypoglycemia was strongly associated with congenitalanomalies and macrosomia. Congenital 
anomalies were observed in (33%) cases where cardiac malformations were common of which ASD and PDA predominated. Birth 
injuries were seen in (11%) cases in which Erb’s palsy was seen in 6 cases and almost all injuries were due to macrosomia, which was 
seen in (34%) of all neonates born to diabetic mothers. There was a strong association of high levels of HbAIC levels with hypogly-
cemia, macrosomia and congenital malformations. Mortality in our study was 3% and all cases were died due to congenital anomaly. 
Women with pre gestational diabetes have an increased risk of congenital anomalies and mortality. This study also showed a high 
percentage of neonatal complications due to poor glycemic control in pregnancy. Hypoglycaemia in IDMs was strongly associated 
with congenital anomalies and macrosomia which was the major cause for morbidity and mortality in IDMs.

The diabetes is a chronic metabolic disorder due to either insu-
lin deficiency (relative or absolute) or due to peripheral resistance 
to the action of insulin [1]. In broad sense gestational diabetes is 
defined as it is carbohydrate intolerance of variable severity with 
onset or first recognition during pregnancy [2-5,15]. The World 
Health Organization (WHO) estimates that, the prevalence of dia-
betes mellitus (DM) will show a alarming stage to drew up 150 to 
333 million by 2025 [6-10]. This alarming calendar year will in-
crease in the prevalence of DM, it will occur mainly in the develop-

Introduction ing country like India and south Asian countries and the child bear-
ing age would be most affected parameter [2]. Since, the prevalence 
of GDM in India significantly varies from 3.8 to 21% in different 
parts of the country, depending on the geographical locations and 
diagnostic methods used [3]. The recent data on the prevalence of 
GDM in our country prevalence was 16.55% by WHO criteria of 
2hr PG ≥ 140 mg/dl [4]. Neonatal mortality rate in diabetic preg-
nancies is five times more than that of non-diabetic pregnancies 
[10]. Neonates born to diabetic mothers are at higher risk for de-
veloping congenital anomalies, small for gestational age (SGA), 
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A cross sectional observational study conducted at Department 
of OBG, BMCRI, Bengalore. A total 100 patients selected based on 
the following inclusion criteria; Singleton neonates of diabetic 

Results

Methodology

macrosomia, metabolic abnormalities like hypoglycaemia, hypo-
calcaemia, hypomagnesemia, haematological complications like 
hyperbilirubinemia, hyper viscosity secondary to polycythemia, 
respiratory distress due to antagonistic effect of hyperinsulinemia 
on cortisol mediated surfactant synthesis [5]. The prevalence of 
congenital anomalies in infants of diabetic mothers is 6-10% [12]. 
Most common fetal structural defects were associated with mater-
nal diabetes are cardiac malformations followed by neural tube 
defects, renal agenesis and skeletal malformations [13]. Cardiac 
anomalies specific to GDM include asymmetrical septal hypertro-
phy [15]. Cardiomegaly occurs in 30% and cardiac failure in 5-10% 
of neonates [14]. Macrosomia results showed increased incidence 
of operative deliveries and shoulder dystocia with potential bra-
chial plexus injury was seen [5]. Strict glycemic control during peri 
conception and during labour reduces the incidence of anomalies 
and neonatal hypoglycaemia respectively [8]. Since, the incidence 
of gestational diabetes is increasing which in turn increasing the 
incidence of adverse neonatal outcome, there is a need for study of 
diabetes cases are up to 422 million worldwide. India ranks among 
top 3 countries with diabetic population. While the numbers gone 
up to 11.9 million in 1980 to 64.5 million in 2014 in India [16]. 
Prevalence of diabetes has two fold  for men in India (3.7% to 
9.1%) and by 80% among women in India ( 4.6% to 8.3%) [11]. 
According CDC report, 2014 prevalence of gestational diabetes is 
more  as increase up 9.2% [12]. There is a higher level  of preva-
lence of gestational diabetes at 22 to 25% as allow to debate the 
issues at  worldwide prevalence number 15%. (IDF,2014)  As per 
the International Diabetes Federation (IDF), Diabetes Atlas 2015, a 
total 1 in 7 births are deleteriously affected by GDM [18]. India, be-
ing the second leading dweller of diabetic subjects (69.2 million), 
has become the “Diabetic Capital of the World” harboring around 
4 million women with GDM alone [21]. IDF, 2013 has estimated a 
total of 21.4 million live births to be affected with hyperglycemia in 
pregnancy [20]. Though the number of live births affected by hy-
perglycemia in pregnancy has declined  slightly from 21.4 million 
to 20.9 million in 2015, the adverse perinatal outcomes in 85.1% of 
cases are still due to GDM, 7.4% due to other types of diabetes first 
diagnosed in pregnancy, and the remaining 7.5% of cases due to 
diabetes detected prior to pregnancy [13]. Many challenges  were 
listed to extrapolate the  incidence of GDM at population level at 
global as well as national level and also cited by the less literature 
in Indian context, since more research should  be support for for-
mulate the  decision about the exposed population. In this inter-
vene, the present study aims to know  the occurrence of metabolic 
and haematological complications in infants of diabetic mothers 
and also correlate the  occurrence of congenital anomalies in in-
fants of diabetic mothers.

The results revealed that, the majority of cases (74%) of infants 
were born to mothers with gestational diabetes mellitus (GDM)  is  
found to be statistically significant with mean age of the  mother 
(27.65 with SD 2.55 years) and (64%) mothers were conceived at 
the age of 26-30 years. Among the 100 neonates we tested our ob-
jective of interest, the neonates (31.08%) who born GDM mother, 
the birth weight weighs from 3 to 3.49 kgs (61.53%). In  DM cases 
we sequentially birth weight was recorded and it was found to  be  
>4Kg (3.6%) (p < 0.05). A total (11%) neonates were recorded at 
low birth weight (<2.5 kg) the results showed that, there is no sig-
nificant differences between the age and GDM. An approximately 
(61%) neonates were delivered by caesarean section p < 0.05; 
(89%) neonates were born term and majority (60%) neonates 
were born with appropriate gestational age of the mother. A total 
(67.31%) GDM; AGA (57.69%) out of 26 of overt DM are LGA.

The resulted findings were apparently correlate with all hae-
matological parameter (p < 0.05). Since, the hypoglycaemia (63%) 

mothers exclusion criteria; Neonates of diabetic mothers with 
medical complications such as heart disease, and renal disease. 
Neonates of diabetic mothers with pregnancy induced hyperten-
sion and eclampsia and twin neonates of diabetic mothers.  With 
prior informed consent was obtained from the parents/guardians 
of neonates under study. The maternal data was recorded includ-
ing age, parity, gestational age, mode of delivery and the outcome. 
Maternal diabetes mellitus diagnosis was done based on diabetes 
in pregnancy study group in India (DIPSI) criteria; it requires a 2 
hours venous plasma glucose ≥ 140 mg/dl in the non fasting Oral 
Glucose Tolerance Test (OGTT). Their glycemic control in the form 
of HbA1C done at the first visit recorded. The  neonatal data includ-
ing ‘APGAR’ score, birth weight, sex and gestational age, weight for 
gestation was  extracted, a screening the cases on the basis of  phys-
ical examination in the presence of major congenital anomalies. Se-
rial blood glucose levels were taken at 1, 2, 3, 6, 12, 24 and 48 hours 
by using glucometer. All neonates, a serum calcium and complete 
haemogram were done routinely at 24 hours of age and later if re-
quired. Echocardiography was done (all the infants). The salient 
criteria was adopted for the selection of sample viz hypoglycaemia 
is defined as blood glucose of less than 40 mg/dl, hypocalcaemia as 
serum calcium level of less than 7 mg/dl. Polycythemia- hematocrit 
higher than 65% or haemoglobin (Hb) concentration more than 20 
gm/dl. Macrosomia- birth weight more than 90th percentile (large 
for gestational age, LGA), fetal growth restriction as birth weight 
less than the 10th percentile (small for gestational age, SGA). Major 
congenital anomaly - any of the followings: lethal, life-shortening, 
life-threatening, requires major surgery or affecting in a signifi-
cant way the quality of life. Collected data was analyzed by using 
Minitab and epi- info statistical soft ware. Data was obtained from 
patients with greater accuracy, lesser standard error. Logistic re-
gression analysis was used to test the hypothesis.
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p < 0.05 drew up in GDM cases and most common metabolic ab-
normality was seen in neonates who born to diabetic mother, the 
occurrence of the event of metabolic abnormality (MA) showed 
statistically differ among infants who born to overt DM mothers (p 
< 0.05). Of which 63 IDMs with hypoglycaemia (82.5%) occurred 
within 6 hrs of life, (49.2%) in the first hour 11(17.46%) cases 
were seen between 6 and 24 hrs respectively. The hypocalcaemia 
was seen in 36 (48.63%) cases (p<0.01), inclusion with 6 (23.07%) 
cases were deliriously expressed hypocalcaemia (p < 0.01). This 
study showed that, the most common haematological abnormality 
significantly correlated irrespective of the age of the mother and 
the onset of mode of delivery. The polycythemias (45%), the oc-
currence showed significantly differ among infants born to GDM. 
Hyperbilirubinemia estimated values were increased significantly 
more in infants of GDM (44.73%). Of which 40 infants 12(30.00%) 
cases were developed the complications on day 3 of life, 6 (15%) 
cases occurrence exhibits between 4th and 5th postnatal day. The 
most common congenital anomaly in neonates was recorded, the 
cardiovascular abnormalities 30(91%) and 19(73.07%) cases 
were found in overt DM mother.  The HbA1C levels were >6.5% es-
timated in GDM p < 0.01. The common cardiovascular abnormality 
was seen in (16) cases ostium secundum ASD, PDA followed by VSD 
and only one case had asymmetrical septal hypertrophy p > 0.01. 
When compared to infants of 11(14.86%) cases of GDM mothers p 
< 0.05 it was highly associated with post complications. CNS anom-
aly seen in 2 (7.6%) cases and renal anomaly only 1(3.8%) case 
was recorded during the study period. This study showed that, the 
majority of neonates born to diabetic mothers were significantly 
associated with Erb’s palsy (6%). The total mortality (3%) was 
seen in both population (GDM and overt), a total 2(7.7%) cases 
found overt GDM mortality.

In India, while the most pressing and commonest problem is 
high risk pregnancies, of which diabetes is a common medical 
complications of pregnancy. Women with this complication can 
be divided into those who were known to have diabetes before 
pregnancy (pregestational) and those diagnosed during pregnancy 
(gestational). WHO estimates an alarming increase in the preva-
lence of DM, which will occurs mainly in the developing regions of 
the world and the child bearing age would be most affected [25]. 
The presence of diabetes before pregnancy is a risk factor bears on 
the adverse neonatal outcomes, especially congenital anomalies. In 
Indian scenario, there is an increased risk of immediate complica-
tions in IDMs including Congenital anomalies, macrosomia, hypo-
glycemia. The long term complications include an increased rate 
of adolescent obesity, impaired glucose tolerance or diabetes mel-
litus. Delivery of an infant with a major malformation has become 
the leading cause of perinatal mortality in pregnancies complicated 
by diabetes and these complications are the consequences of poor-
ly controlled diabetes both preconceptionally as well as early in 
pregnancy. Prior studies on the prevalence of infant malformations 

Discussion

associated with different types of maternal diabetes during preg-
nancy are limited [9]. And most of the studies have been limited 
to analysis of women with either gestational or pregestational dia-
betes but not both types were compared. The published literature 
showed regarding outcome of diabetic pregnancies varies from one 
region to other sites. The present study correlates with other stud-
ies in which the occurrence of infants born to gestational diabetic 
mothers is (74%) and that of pregestational diabetic mothers is 
(26%). Of this 26 all were of type-II diabetes. Haider Shirazi., et al. 
opined that, an increase in occurrence of pre gestational diabetes 
is because of recent increase in the prevalence of DM especially af-
fecting the child bearing age. Present study, a majority of the IDMs 
were males (74%) and significantly associated with age of the 
mother. The Cardiac anomalies were seen in (90.9%) of the cases 
which was also similar study done by Joanne Yang., et al. In our 
study, the neonates with congenital heart disease, most common 
was ASD, PDA followed by VSD and one case had asymmetrical sep-
tal hypertrophy. There was a significant association between hypo-
glycemia in IDMs and congenital anomalies. Another significant as-
sociation was observed between congenital anomalies and HbA1C 
levels >6.5%. The occurrence of congenital anomalies is higher in 
the present study (similar to Haider shirazi., et al. [6]) when com-
pared to other Studies mentioned above. This difference correlate 
may be due to routine screening of all the IDMs by echocardiog-
raphy.  The low rate in other studies could have been due to the 
fact that women in whom glucose intolerance develops after mid 
pregnancy do not expose the embryo to hyperglycemia during the 
period of embryogenesis and therefore do not have any increase 
in congenital malformations. The HbA1C has been considered to 
be a good indicator of the glycemic control of the mothers. In our 
Study (75%) of the diabetic mother had HbA1C >6.5% micro/dL. 
This level was significant associated with Macrosomia, congenital 
anomalies. We observed that (73%) of congenital anomalies and 
25/34 of macrosomia was associated with HbA1C levels >6.5% mi-
cro/dL. Various studies pertaining to the  above intervention have 
also contributed that women with poor glycemic control before and 
during pregnancy and the fetal hyperinsulinemia, directly contrib-
ute to the occurrence of congenital anomalies and macrosomia. In 
the present study, the presence of mortality was (3.0%), the pri-
mary cause of death in IDM was congenital anomalies. Two cases 
were died due to complex (CCHD) and other child was died due to 
sepsis with meningocoele. The high mortality rate was observed 
in the study done by Joenne., et al. due to because of septic shock.

Our results suggests that, the morbidities/complications in 
IDMs such as macrosomia, birth injuries and congenital anomalies 
had a significantly associated with hypoglycemia in neonates and 
poor glycemic control in mothers. It is of concern that, there is not a 
significant improvement in the neonatal outcome despite improve-
ment of care for diabetic mothers recently. There was a strong as-
sociation of high levels of HbA1c levels with hypoglycaemia, mac-

Conclusion 
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rosomia, LGA and ASH.  Cardiac anomalies were predominant and 
constituted about higher rate of all the congenital anomalies.
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