Iraqi JMS
Published by Al-Nahrain College of Medicine
P-ISSN 1681-6579
E-ISSN 2224-4719
Email: iraqijms@colmed-alnahrain.edu.iq
http://www.colmed-alnahrain.edu.iq
http://www.iraqijms.net
Iraqi JMS 2017; Vol. 15(3)

The Neonatal Outcome in Infant Born to Gestational and PreGestational Diabetic Mothers
Duha E. Kadhum1 MBChB, Sawsan S. Abbas2 CABP, DCH, Deia K. Khalaf2 FICMS
1

Al-Imamein Al-Kadhimein Medical City, Baghdad, Iraq 2Dept. of Pediatrics, College of Medicine, Al-Nahrain University,
Baghdad, Iraq

Abstract
Background

Objective
Methods

Results

Conclusion

Keywords
Citation

Diabetes is the 2nd commonest medical complication of pregnancy after hypertension. Infants of
diabetic mothers are those infants born to a mother who suffers from diabetes mellitus, but the
term refers especially to infants born to a mother who has persistently elevated blood sugar during
pregnancy.
To study the complications in infants of diabetic mothers and the difference in the complications
between infants of gestational and pre-gestational diabetic mothers.
A cross sectional observational study carried out on (100) neonates of diabetic mothers that
delivered in Al-Imamein Al-Kadhimein Medical City; the data was collected between 1 st of
September 2015 to 1st of December 2015. Maternal history was taken about type of diabetes and
babies were divided into 2 groups; 1st group was infants of pregestational diabetic mothers and 2nd
group was infants of gestational diabetic mothers. Thorough physical examination of these infants
at birth at the neonatal care unit was done. Laboratory investigations included blood sugar, serum
calcium, hematocrit, total serum bilirubin and echocardiograph was done in all babies but chest xray, abdominal ultrasound, brain ultrasound and electrocardiogram were done whenever indicated.
The 1st group (36 cases) 36% of infants was product of mothers having pregestational diabetes and
the 2nd group (64 cases) 64% infants of gestational diabetic mothers. Mothers were delivered by
cesarean section in 69%. Mothers were primigravida in 31%. Female 59% to male ratio 1.4:1.
Hypoglycemia at birth was documented in 39% of cases, was nearly equal in both groups (20%,
19%) respectively. Hypocalcemia in 18%, was more in infants of pregestational diabetic mothers
(11% and 7%) respectively. Respiratory complications were the most prominent complications 41 %
nearly equal in both groups (22% and 19%) respectively. Macrosomia seen in 23%, more in infants
of gestational diabetic mothers (7% and 16%) respectively. Forty % of infants of both group have
been discharged in the first 24 hours.
The respiratory complications were the most prominent followed by hypoglycemia that occurred
mainly to infants of pregestational diabetic mothers. There are statistical differences in infants of
pregestational diabetic mothers regarding hypoglycemia, hypocalcemia and respiratory
complications. Macrosomia is more in infants of gestational diabetic mothers.
Neonate, infants, gestational, pregestational diabetes.
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List of abbreviation: CNS: Central nervous system, GDM =
Gestational diabetic mothers, GIT = Gastro intestinal tract, IGD =
Infants of gestational diabetes IGD, IPGD = Infants of pregestational
diabetes, PGDM = Pregestational diabetic mothers
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Introduction
nfants of diabetic mothers are those infants
born to a mother who suffer from diabetes
mellitus. But the term refers especially to

I
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infants born to a mother who has persistently
elevated blood sugar during pregnancy (1).
Diabetes is the second commonest medical
complication of pregnancy after hypertension
(2). Fetal and neonatal mortality rates were as
high as 65% before the development of
specialized maternal, fetal, and neonatal care.
Since the discovery of insulin, infants of
diabetic mothers have experienced an almost
30-fold decrease in mortality and morbidity (3).
There are two types of diabetes that occur in
pregnancy: Gestational diabetes refers to a
mother who does not have diabetes before
becoming pregnant but develops a resistance
to insulin because of the hormones of
pregnancy. Pregestational diabetes describes
women who already have diabetes before they
become pregnant (4).
This study aimed to study the complications in
infants of diabetic mothers and the difference
in the complications between infants of
gestational and pre-gestational diabetic
mothers.
Methods
A cross sectional observational study was
carried out on (100) neonates of diabetic
mothers that delivered in Al-Imamein AlKadhimein Medical City; the data was collected
between 1st of September 2015 to 1st
December 2015.
Maternal history was taken about types of
diabetes either gestational or pregestational as
well as type of treatment used to control blood
sugar, parity and mode of delivery. According
to maternal history of diabetes, the neonates
were divided into two groups; 1st group was
infants of pregestational diabetic mothers and
the 2nd group was infants of gestational
diabetic mothers.
Thorough physical examination of these babies
was done including: assessment of gestational
age by Ballard Maturational Assessment then
classified into term (gestational age 37-40
weeks), preterm (gestational age less than 37
weeks) (5), gender, weight, length, head
circumference, systemic examination looking
for congenital anomalies and assessment of

respiratory distress. Babies with weight of ≥
4000 gm were labeled as macrocosmic and
with birth weight < 2500 gm as low birth
weight (LBW) (6). The head circumference from
33 to 36 cm were considered normal range (7).
The laboratory investigations included serial
blood sugars initially at birth and half hourly in
hypoglycemic neonates; done by a heel prick
after sterilization with alcohol swab and
measuring random blood sugar by glucometer
(Accu-Check Go (ROCHE) (8). Hypoglycemia was
labeled when the blood sugar was less than 25
mg/dl in the 1st 24 hours (9). Serum calcium was
done within the 1st 24 hours of birth, which
was done by non-tourniquet venous sample.
Hypocalcemia was considered when total
ionized serum calcium was less than 8 mg/dl (2
mmol/dl) (10). The hematocrit was done by
using heparinized micro capillary tube (0.75 ml)
centrifuged at speed of (10,000-15,000) round
per minute, plasma separate packed cell
volume was measured to give the hematocrit
level,
polycythemia
considered
when
(11)
hematocrit more than 65%
. Total serum
bilirubin was done by spectrophotometer;
physiological jaundice was considered when
the total serum bilirubin was 1-3 mg/dl and the
rate of rise was less than 5 mg/dl in 24 hr (12).
Echocardiography was done to all neonates.
Chest X-ray, abdominal ultrasound, brain
ultrasound and CT scan of brain as needed.
Simple statistical analysis was done including
percentage estimations and tabulation using
Microsoft excel program. Chi-square (X2) test
was done using SPSS version 21. P value was
calculated, statistically significant if its <0.05
and highly significant if < 0.001 (13).
Results
Of one hundred neonates, there were 64%
with gestational diabetes mellitus (GDMs) and
36% with pre-gestational diabetes mellitus
(PGDMs). The mean of maternal age for both
groups was (28±5) years. Types of treatment
for PGDMs and GDMs were on diet, insulin and
without treatment. The results are highly
significant as P. value < 0.001 as shown in table
1.
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Kadhum et al, The Neonatal Outcome in Infant Born to Gestational …………
Table 1. Distribution of mothers according to type of treatment
(pregestational or gestational)
PGDM
No. = 36
No. (%)
19 (52.78)
15 (41.67)
2 (5.55)

Type of treatment
Diet
Insulin
No treatment

GDM
No. = 64
No. (%)
22 (34.38)
15 (23.43)
27 (42.19)

Total (%)

P .value

41
30
29

0.0005*

*Statistically highly significant

There were 31% primigravida {10 (27.78%) with
PGDM and 21 (32.81%) with GDM}, while 69%
were multigravida {26 (72.22%) with PGDM
and 43 (67.19%) with GDM} as shown in table
2.
The mode of delivery was by Cesarean section
(C/S) in 69% and 31% by normal vaginal

delivery (NVD). Nine cases (25.0%) of
pregestational diabetic mothers (PGDMs)
delivered by NVD, 22 (34.37%) of gestational
diabetic mothers (GDMs) delivered by NVD, 27
(75.0%) of PGDMs delivered by C/S and 42
(65.63%) of GDMs delivered by C/S, none with
assisted delivery as shown in table 2.

Table 2. Distribution of mothers according to parity and mode of delivery
(pregestational or gestational)

Parameter
Parity
Mode of delivery

Primigravida
Multigravida
NVD
C/S
Assisted delivery

PGDM
No.=36
No. (%)
10 (27.78)
26 (72.22)
9 (25.0)
27 (75.0)
0

There were 59% females and 41% males with
female to male ratio 1:4:1 as shown in table 3.
Preterm babies were 51% and 49% term babies
as shown in table 3. The mean weight was

GDM
No.=64
No. (%)
21 (32.81)
43 (67.19)
22 (34.37)
42 (65.63)
0

Total %
31
69
31
69
0

P. value
0.6577
0.3747

(3.2±0.75) Kg with a range of (1.2-4.8) Kg, low
birth weight found in 24% and macrosomia
found in 23% as shown in table 3.

Table 3. Infants variables

Infants variables
Gender
Gestational age
Birth weight (kg)

Female
Male
Preterm
Term
< 2.5
2.5-3.9
≥ 4.0

IPGD
No. = 36
No. (%)
21 (58.33)
15 (41.67)
23 (63.89)
13 (36.11)
7 (19.44)
22 (61.11)
7 (19.44)

IGD
No. = 64
No. (%)
38 (59.38)
26 (40.62)
28 (43.75)
36 (56.25)
17 (26.56)
31(48.44)
16 (25.0)

IPGD = Infants of pre-gestational diabetes, IGD = Infants of gestational diabetes
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Total %
59
41
51
49
24
53
23

P. value
1.000
0.0629
0.4738

Iraqi JMS 2017; Vol. 15(3)
Hypoglycemia was found in 39%, as it was
observed in (14 IPGDMs and 13 IGDMs); 70% as
asymptomatic neonates and 30% presented
with (jitteriness, seizure, tachypnea and
irritability). The hypoglycemia improves from
the 1st day to the 2nd day for all babies.
Hypocalcaemia presented as asymptomatic in

50% and the other with symptoms just like
hypoglycemia. Polycythemia presented in 7%;
only 3 patients need partial blood exchange
transfusion whom IPGDMs. The results for
hypoglycemia
and
hypocalcaemia
are
statistically significant as P. value < 0.05. As
shown in table 4.

Table 4. Distribution of metabolic abnormalities in infants
(pregestational or gestational)

Metabolic abnormalities
Hypoglycemia
Hypocalcemia
Polycythemia

Positive
Negative
Positive
Negative
Positive
Negative

IPGD
No. = 36
No. (%)
20 (55.56)
16 (44.44)
11 (30.56)
25 (69.44)
4 (11.11)
32 (88.89)

IGD
No. = 64
No. (%)
19 (29.69)
45 (70.31)
7 (10.94)
57 (89.06)
3 (4.69)
61 (95.31)

Total %
39
61
18
82
7
93

P. value
0.0182**
0.0277**
0.2479

** Statistically significant

The respiratory complications occurred in 41%
of infants diagnosed by clinical feature and
radiological findings in form of hyaline
membrane disease (RDS) and transient
tachypnea of the newborn (TTN). In relation to
cardiac complications, 6% of infants diagnosed
as congenital heart disease which was
documented by echocardiograph as 1% atrial
septal defect (ASD), 3% ventricular septal
defect (VSD), 2% patent ductus arteriosus
(PDA).
One
newborn
(IPGDM)
had
diaphragmatic hernia. All babies had
occipitofrontal circumference (OFC) within
normal ranges except for two infants with OFC
more than 40 cm diagnosed to have
hydrocephalus by brain ultrasound. The
differences in respiratory complications
between the 2 groups were highly significant
with a P-value < 0.001 as shown in table 5.
Concerning discharge from the hospital, 10
cases (27.77%), 15 cases (41.67%), 11 cases
(30.56%) discharged in the 1st 24 hours, 2nd-5th
day, more than 1 week respectively for IPGDMs
while 30 cases (46.88%) of infants of

gestational diabetes were discharged in the
first 24 hr as shown in table 6.
Discussion
The study included 100 mothers, 36% of whom
had PGDM and 64% GDM, which is close to the
study in Iran by Tabib et al. in 2013, which
found that 40% PGDM and 60% GDM (14).
Type of treatment of diabetes mellitus was diet
control in 41% while insulin used in 30%, 29%
without treatment and no patients on oral
hypoglycemic agent; this differ from a study
done in Switzerland by Ullmo et al. in 2007,
which showed that 81% of mothers on insulin
treatment while 19% were on diet control (15);
also differs from a study done in Islamabad by
Alam et al. in 2006 who found that 47.5% on
insulin 12.5% on diet and 40% without any
treatment (16). High percentage of mothers in
the current study were on no treatment this
reflects poor compliance of therapy in our
patients.
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Table 5. Distribution of systemic complications of infants (pregestational or gestational)

RDS
TTN
None
ASD
PDA
VSD
None
Diaphragmatic hernia
None
Hydrocephalus
None
None

IPGD
No. = 36
No. (%)
22 (61.11)
0 (0)
14 (38.89)
1 (2.78)
1 (2.78)
3 (8.33)
31 (86.11)
1 (2.78)
35 (97.22)
2 (5.56)
34 (94.44)
0 (0)

IGD
No. = 64
No. (%)
13 (20.31)
6 (9.38)
45 (70.31)
0 (0)
1 (1.56)
0 (0)
63 (98.44)
0 (0)
64 (100)
0(0)
64(100)
0 (0)

Sacral agenesis

0 (0)

0 (0)

Systemic complications
Respiratory
complications
Cardiac
complications
GIT
complications
CNS
complications
Birth injury
Musculoskeletal
anomalies

Total %
35
6
59
1
2
3
94
1
99
2
98
0

P .value

0.0001*

0.0537

0.3600
0.0640
0

0

0

* Statistically significant

Table 6. Distribution of day of discharge in infants
(pregestational or gestational)

Day of discharge
1st
2 –5th
More than 1 week
nd

IPGD
No. = 36
No. (%)
10 (27.77)
15 (41.67)
11 (30.56)

Female to male ratio was 1.4:1, which differs
from a study done in Pakistan by Shirazi et al.
in 2010 in which, female to male 1:1.3 (17).
This is due to small sample and short period of
time in the current study.
The mode of delivery was by C/S in 69, which is
close to a study from Switzerland done by
Ullmo et al. in 2007, which found that 61% of
mothers were delivered by C/S (15). This high
rate of C/S deliveries in this study is due to bad
obstetrical history, failure of induction,
macrosomia and miscalculation. Both groups
with the same risk for having C/S delivery.
There were 51% preterm babies and 49% term
infants. This is higher than a study done by
Nwankwo et al. in Nigeria in 2013, which
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IGD
No. = 64
No. (%)
30 (46.88)
23 (35.94)
11 (17.18)

P. value

0.1242

showed that 41% preterm labor (18), also higher
than a study from Pakistan done by Shirazi et
al. in 2010, preterm in 19% while full term 81%
(17). This high rate of preterm babies is due to
the fact that diabetes in pregnancy increases
the risk of preterm labor because of
polyhydramnios, which cause sudden rapture
of membrane (19). High percentage of preterm
in our study reflects poor glycemic control in
the mothers.
The mean of birth weight was (3.2±0.75) Kg,
which is less than the study in Nigeria by Opara
et al. in 2010, which found that the mean
weight was (4.14 ±0.838) Kg (20). This difference
is due to the fact that we have more preterm
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labor, small mass of the study group and poor
compliance of the mothers.
Macrosomia seen in 23%, which is less than the
study in Saudi Arabia by Yaseen et al. in 1999 in
which, 30% were macrosomic (21), but higher
than the result in a study done in Pakistan by
Shirazi et al. in 2010 as macrosomia was 15%
(17). Also, higher than a study done by
Nwankwo et al. in Nigeria in 2013, (5.1%) (18).
Macrosomia is more in IGDMs, which is the
same as a study done in Ohio by Cordero et al
in 2015 (22).
Multigravida mother were 69%, this is less than
the study done by Nwankwo et al. in Nigeria in
2013 in which, multigravida account for 74%
(18). This is due to increased risk of gestational
diabetes with increase maternal age.
Hypoglycemia 39%, which is close to a study
done in Islamabad by Alam et al. in 2006 (35%)
(16) and close to a study done in Ohio by
Cordero et al. in 2015 (36%) was more in
IPGDMs (22).
Hypocalcemia 18%, which is close to a study
done in Islamabad by Alam et al. in 2006 15%
(16), more common in IPGDMs in a study done
by Shirazi et al. in 2010 (17).
Polycythemia 7%; is close to the study of
Shirazi et al. in 2010 (8%) (17).
Cardiac anomalies 6%, this result is close to a
study in Iran by Tabib et al. in 2013 as (8.8%) of
infants with congenital heart disease being
more in PGD (14). Also, it is close to the result of
a study by Ullmo et al in 2007 (5%) (15).
Respiratory complications 41% and more
common in IPGDMs, the results are more
adherent to by Ullmo et al. study in 2007 (36%)
(15). Also, is close to a study in Nigeria by Opara
et al. in 2010 in which, respiratory
complications were noted in 34% (20).
For congenital anomalies; anomalies related to
gastrointestinal system, only one case 1%,
which is similar to Shirazi et al. study in
Pakistan in 2010, which is also 1% of duodenal
atresia and 1% of anorectal atresia (17).
Central nervous system complications 2%,
which was near the result in Shirazi et al. study
done in Pakistan in 2010, which was 1% (17).

The mean of infants stay in hospital was (4.61
±3.35) days, which is less than in Opara et al.
study in Nigeria in 2010 in which, the mean of
duration of admission was (6.97±2.63 days) (20).
The time that needed to stay in hospital is less
due to the fact that we have more deliveries at
the same period, as we have 468 mothers were
delivered at the same time and more preterm
babies who need more time to recover from
complications
as
hypoglycemia
and
polycythemia. Infants of diabetic mothers are
at risk of deaths.
This study concluded that the respiratory
complications are the most prominent that we
faced in the neonatal care unit and followed by
hypoglycemia that occur mainly in infants of
pregestational diabetic mothers. There are
statistical
differences
in
infants
of
pregestational diabetic mothers regarding
hypoglycemia, hypocalcemia and respiratory
complications. Macrosomia is more in infants
of gestational diabetic mothers.
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