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Abstract

Background: Diabetes mellitus is the most common metabolic disorder complicating

pregnancy. Infants of diabetic mothers (IDMs) are prone to develop complications

during early neonatal period. The study was undertaken to describe and compare

the metabolic and haematological parameter of infants born to gestational (GDM)

and pregestational (PGDM) diabetic mothers.

Meterials and Methods: The hospital based prospective study was conducted at

special care neonatology unit of Dr. M. R. Khan Shishu Hospital & ICH from January

2018 to December 2018. Blood samples were collected to perform relevant

biochemical and haematological tests.

Results: Of the 68 neonates, 61.8% were born to mothers with GDM and 38.2%

were born to mothers with PGDM. In case of GDM, 4.8% were Small for Gestational

Age (SGA), 61.9% were Appropriate for Gestational Age (AGA) and 33.3% were

Large for Gestational Age (LGA). Hypoglycemia occurred in 71.4% of neonates with

GDM and 53.8% of neonates with PGDM. Hypocalcemia was observed in 47.6% of

neonates with GDM and 69.2% of neonates with PGDM. Frequency of hypoglycemia,

polycythemia and hyperbilirubinemia were significantly higher in neonates born to

mothers with GDM (p value 0.01, 0.02 and < 0.001 respectively) and frequency of

hypocalcemia was significantly higher in neonates born to mothers with PGDM (p

value 0.02).

Conclusions: The frequency of hypoglycaemia, polycythemia and hyperbilirubinemia

were significantly more in newborns of GDM compared to infants of PGDM but the

frequency of hypocalcemia was significantly more in newborns of PGDM.
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Introduction:

Diabetes mellitus (DM) is the most common medical
complication in pregnancy. It is a chronic metabolic
disorder due to either insulin deficiency (relative or
absolute) or due to peripheral tissue resistance to
the action of insulin.1 Pregnant women are divided

into those who were known to have diabetes before
pregnancy as pregestational diabetic mother (PGDM)
, and those diagnosed during pregnancy as
gestational diabetic mother (GDM).2  About 1-14%
of all pregnancies are complicated by diabetes
mellitus, 90% of them are GDM.1 GDM normally
occurs during 2nd trimester of pregnancy (24-28
weeks), mother at higher risk may affects earlier.

World Health Organization (WHO) has predicted that
between 1995 and 2025, there will be a 35% increase
in the world wide prevalence of diabetes.3 Moreover,
women born in Asian countries display the highest
prevalence of GDM, with upto 17% of women likely
to develop GDM in comparison to 4% of European
and white American women.4,5 According to the 7th

International Diabetes Federation Diabetes Atlas in
2015, 20.9 million (16.2%) live births were affected
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with hyperglycemia in pregnancy & estimated 85.1%
of those cases were because of GDM.6 Local studies
show that prevalence rates of GDM were between
6% and 14% in Bangladesh.7,8 Maternal and fetal
perinatal mortality was also high among GDM
mothers in Bangladesh.9

IDMs are at risk of several metabolic complications
like hypoglycemia, hypocalcemia and hematological
complications like polycythemia, hyoerbilirubinemia
etc. With the advent of insulin and oral hypoglycemic
agents, outcome of pregnant women with diabetes
has improved but abnormal fetal metabolism during
pregnancy complicated by maternal diabetes mellitus
results in multiple neonatal sequelae, including
abnormalities of growth, cardiorespiratory function,
bilirubin metabolism and congenital anomalies.10

During pregnancy, elevated maternal serum glucose
results in elevated fetal serum glucose. Because
insulin does not cross the placenta, fetal
hyperglycemia results in pancreatic stimulation &
subsequent hyperplasia of the fetal islet cells.11 The
newborn infants of diabetic mothers (GDM & PGDM)
undergo a sudden interruption of glucose delivery in
the postpartum period which, when accompanied by
high neonatal insulin levels, results in neonatal
hypoglycemia. The effect of neonatal hypoglycemia
on the developing brain, with the potential for long
term damage is of great concern.12  Hypoglycemia
is known to be associated with brain dysfunction &
retarded motor development.13 Thus hypoglycemia
is directly related to neonatal mortality & sometimes
with long term morbidity which can be easily
prevented if detected in the early periods of life.

Neonatal hypocalcemia has been reported upto 50%
of IDM (GDM & PGDM).14 The aetiology of the
hypocalcaemia is multifactorial & include prematurity,
birth asphyxia, reduce placental transfer of calcium
due to substantial maternal urinary excretion of
calcium, decrease neonatal secretion of PTH and
limited intake & impaired absorption of ingested
calcium.15 Transient neonatal hypocalcemia has
been mainly reported in neonates of pregestational
insulin dependent- diabetic mothers and may be
partly related to maternal hypomagnesemia and
subsequent fetal hypomagnesemia. The severity of
hypocalcemia also appeared to be related to the
severity of maternal diabetes, as calcium
concentration in the neonates was negatively related
to maternal HbA1c levels.16

Infants of both GDM and PGDM are at risk of
polycythemia and possibly hyperviscosity syndrome
in the neonatal period. Studies suggest that fetal
hyperinsulinemia and fuctuation in fetal glucose
concentrations may affect fetal oxygen availability,
thereby possibly increasing erythropoiesis.
Hyperbilirubinemia is extremely common in IDMs
(GDM & PGDM), in part because of their tendency
to have high red cell mass.17

Though metabolic and hematologic abnormalities are
common in both infants of GDM and PGDM but
findings are not unanimous.Some author found
higher incidence of these abnormalities in infants with
GDM group and other founds higher incidence of
these abnormalities in infants with PGDM group. The
incidence of hypoglycaemia in infants of PGDM
ranges from 14.5% to 42%and in case of infants of
gestational diabetic mother is 12.9% to 59.4%.18-20

If mothers with PGDM had good glycemic control as
they were diagnosed before pregnancy and were
advised regarding the complications during
pregnancy which probably prevent fetal
hyperinsulinism and significant hypoglycemia.

The incidence of hypocalcemia in infants of PGDM
ranges from 24% to 25% and in case of gestational
diabetic mothers is 6.7% to 17.4%.19,20 The incidence
of polycythaemia in infants of GDMs ranges from
25.8% to 49.2% as compared to infants of PGDMs
is 9.5 to 11.5%.18,20 The incidence of hyper-
bilirubinemia in infants of PGDMs ranges from 29%
to 33.3% and in case of gestational diabetic mothers
is 31.8% to 49.3%.19,20

Worldwide several studies done over the infants of
diabetic mothers to see the metabolic and
haematological profile, but there is scarcity of data
regarding these profiles in infant of GDM and PGDM
diabetic mothers in Bangladesh. The present study
focuses on the consequence of neonates born to
diabetic mothers with special reference to their
metabolic and hematological profile and to compare
the profile between the two groups (GDM & PGDM)
which will help to reduce neonatal mortality &
morbidity.

Materials and Methods:

The hospital based, prospective observational study
was conducted in Dr. M. R. Khan Shishu Hospital &
ICH from January 2018 to December 2018 over a
period of one year.Approval from the Institutional
Ethical Committee was taken before starting the
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study. Sixty-eight infants born to diabetic mothers,
who were admitted at the special care neonatology
unit, were included in the study. Infants of GDM and
PGDM were categorized by taking history and review
of previous records. Neonates of diabetic mothers with
medical complications such as chronic heart disease
and chronic renal disease and neonates of diabetic
mothers with pregnancy induced hypertension (pre-
eclampsia) or eclampsia were excluded from the study.
Informed written consent was obtained from parents/
caregivers prior to enrollment of their babies in the
study.Status of glycemic control of mother was
determined by taking history.

Of all neonates included in the study, detailed
examination was performed by the on-duty medical
officer at the time of admission and then daily during
hospital stay and finally at time of discharge from
hospital. Birth weight of each baby was recorded by
digital baby weighing scale and gestational age was
calculated from New Ballard’s gestational scoring
chart, subsequently they were grouped as
Appropriate for Gestational Age (AGA), Large for
Gestational Age (LGA) and Small for Gestational Age
(SGA) by plotting their weight and gestational age
on Lubchenco charts. Immediately after admission
all neonates underwent investigations like complete
blood count, metabolic profile including blood sugar,
serum calcium. Wherever indicated, serum bilirubin,
X-ray chest, ABG analysis & hematocrit was done
on need basis. Blood sugar was done immediately
after admission and then 6 hourly for 1st 24 hours of
life followed by 12 hourly upto 72 hours of life. Blood
sugar was done by Glucostick method & any
abnormal values if found were sent to laboratory of
Dr. M. R. Khan Shishu Hospital for confirmation by
glucose oxidase method. If any abnormality was
found, it was managed as per unit protocol.

Hypoglycemia was defined as blood glucose level
below 2.6 mmol/l, while hypocalcemia was defined
as a total serum calcium concentration below 7 mg/
dl.21 Polycythemia was defined as venous hematocrit
level 65% or more and hyperbilirubinemia was
defined according to Consensus based bilirubin
threshold chart for management of hyperbilirubinemia.21

All data was recorded systematically in preformed

data collection form and quantitative data was
expressed as mean and standard deviation and as
numbers (%) for categorical data. Statistical analyses
of the results were obtained by using window based
computer software devised with Statistical Packages
for Social Sciences (SPSS-23). Statistical tests for
significance of difference were done using Chi square
test.  A ‘p’ value <0.05 was considered as significant.

Results:

Of the 68 infants of diabetic mothers who were
admitted during the study period, 61.8% (42/68) were
born to mothers with GDM, while the remaining
38.2% (26/68) were born to mothers with PGDM.
Majority of the neonates (55.9%) included in the study
were males. Lower segment cesarean section was
the mode of delivery in 79.4% (54/68) of neonates.
The glycemic control of mother was done by drugs
(Insulin and OHA) for 58.8%. Majority of the neonates
(76.5%) were term. (Table I).

Table I

Baseline characteristics of infants of diabetic

mother (n=68)

General characteristics Number (%)

Diabetic status of mother GDM 42 (61.8%)
PGDM 26 (38.2%)

Gender of neonate Male 38 (55.9%)
Female 30 (44.1%)

Mode of delivery NVD 14 (20.6%)
LSCS 54 (79.4%)

Glycemic control of Diet and 28 (41.2%)
mother exercise

Drugs 40 (58.8%)

Gestational age Term 52 (76.5%)
Preterm 16 (23.5%)

In case of GDM 4.8% were SGA, 61.9% were AGA
and 33.3% were LGA. In case of PGDM the
proportion of SGA, AGA and LGA were 15.4%, 61.5%
and 23.1% respectively. (Table II)

Table III

Table II

Frequency of neonates based on weight for gestational age (n=68)

Diabetic status of Small for gestational Appropriate for Large for gestational

 mother (n=68)  age (SGA) gestational age (AGA) age (LGA)
Number (%) Number (%) Number (%)

GDM (42/68) 2 (4.8%) 26 (61.9%) 14 (33.3%)
PGDM (26/68) 4 (15.4%) 16 (61.5%) 6 (23.1%)
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Distribution of metabolic abnormalities in IDMs

(n=68)

Metabolic Diabetic status Number p

abnormality of mother (n=68) (%) value

Hypoglycemia GDM (n=42) 30 (71.4%) 0.01*

PGDM (n=26) 14 (53.8%)

Hypocalcemia GDM (n=42) 20 (47.6%) 0.02*

PGDM (n=26) 18 (69.2%)

*Chi square test was done to measure the level of significance

Hypoglycemia was the most common metabolic
abnormality seen in 71.4% (30/42) of neonates with
GDM and 53.8% (14/26) of neonates with PGDM.
Other metabolic abnormality like hypocalcemia was
seen in 47.6% (20/42) of neonates with GDM and
69.2% (18/26) of neonates with PGDM.  Incidence
of hypoglycemia was significantly higher in neonates
born to mothers with GDM (p value 0.01) and
incidence of hypocalcemia was significantly higher
in neonates born to mothers with PGDM (p value
0.02) (Table III). Polycythemia was seen in 33.3%
(14/42)of neonates with GDM and 23.1% (6/26) of
neonates with PGDM and hyperbilirubinemia was
seen in 66.7% (28/42) of neonates with GDM and
38.5% (10/26) of neonates with PGDM. Incidence of
polycythemia and hyperbilirubinemia were
significantly higher in infants of mothers with GDM
(p value 0.02 and < 0.001 respectively) (Table IV).

Table IV

Distribution of hematological abnormalities in IDMs

Hematological Diabetic status Number p

abnormality of mother (n=68) (%) value

Polycythemia GDM (n=42) 14 (33.3%) 0.02*

PGDM (n=26) 6 (23.1%)

Hyperbilirubinemia GDM (n=42) 28 (66.7%)<0.001*

PGDM (n=26) 10 (38.5%)

*Chi square test was done to measure the level of
significance

Discussion:

Diabetes has long been associated with maternal and
perinatal morbidity and mortality.22 In the present
study, metabolic and hematological profile of IDMs
was studied. These parameters were also compared
between IGDMs and IPGDMs and found significant
differences in the consequences of neonates. In the

present study, majority of neonates were delivered
by cesarean section. Most of the cesarean sections
were done on emergency basis due to obstetric
indications as a result of which the number of
neonates delivered by cesarean section was slightly
higher than those reported in previous studies.23,24

Most of these neonates were delivered at term and
were appropriate for gestational age. Similar
observation was seen in the study conducted by
Mahmood CB et al.18 However, in the study
conducted by Ranade et al. the proportion of preterm
deliveries was higher and was probably because they
included all diabetic mothers with coexisting medical
complications like PIH, chronic heart and renal
disease.24

In the present study, frequency of hypoglycemia was
significantly higher in IGDM. This observation was in
contrast to the results obtained in studies done earlier
where the incidence of hypoglycemia was higher in

IPGDMs.18,19 In the present study, most of the
mothers with PGDM had good glycemic control which

probably prevented fetal hyperinsulinism and
significant hypoglycemia. Glycemic control was better

in mothers with PGDM may be due to the fact that,
mothers with PGDM were diagnosed before
pregnancy and were advised regarding the
complications during pregnancy and possible
neonatal outcome which enabled strict glycemic
control with regular follow up.

It is also important to note that in the present study
most of the hypoglycemic neonates were
asymptomatic probably because of early introduction
of frequent feeds. In the present study, frequency of
hypocalcemia was significantly higher in babies born
to mothers with PGDM. This may be due to reduced
placental transfer of calcium due to substantial
maternal urinary excretion of calcium in PGDMs who
had poor diabetic control. Similar observation was
seen in the study conducted by Nili Firouzeh et al.19

Neonatal jaundice (Hyperbilirubinemia) developed in
66.7% of neonates with GDM and 38.5% of neonates
with PGDM, all these babies were treated with
phototherapy except 1 cases which required double
volume exchange transfusion. Similarly, polycythemia
occurred in 33.3% of neonates with GDM and 23.1%
of neonates with PGDM, each of them were
asymptomatic. Deorari AK et al.in their analysis of
263 infants born to diabetic mothers found that
polycythemia occurred in 11% of babies.25
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In the present study, incidence of polycythemia and
hyperbilirubinemia was significantly higher in IGDMs.
Similar observation was seen in the studies
conducted by Mohsin et al.20 But these findings are
contrast to the studies done by Deorari AK et al and
Firouzeh N et al; they did not find any statistically
significant difference between the two groups.25,26

Conclusion:

Infants born to diabetic mothers remain at high risk
for development of metabolic and haematological
complications. Hypoglycemia and hypocalcemia
remain the most common biochemical abnormality
followed by haematological abnormality like
polycythemia and hyperbilirubinemia. Among the
pregnancies complicated by diabetes, GDM
continues to have a major contribution. The frequency
of hypoglycaemia, polycythemia and hyper-
bilirubinemia were significantly more in newborns with
GDM compared to infants of PGDM but the frequency
of hypocalcemia was significantly more in newborns
with PGDM compared to infants of GDM.  Adequate
glycemic control before and during pregnancy is
crucial to improve the outcome of neonates born to
diabetic mothers.
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