World Journal of Pharmaceutical Research
SJIF Impact Factor 6.805

Volume 5, Issue 9, 257-265.

Research Article

ISSN 2277– 7105

NEONATAL COMPLICATIONS IN INFANTS BORN TO DIABETIC
MOTHERS-A STUDY ON IRAQI
Hadeel Delman Najim*
Department of Clinical Pharmacy/ College of Pharmacy/ Almustansiriyah University/
Baghdad/ Iraq.

Article Received on
13 July 2016,

ABSTRACT
Background: Diabetes Mellitus during pregnancy has important
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consequences on both mother and infant, it consider one of the leading
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causes of maternal and fetal morbidity and mortality. It has been
confirmed that adverse maternal and neonatal outcomes highly related
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to poor glycemic control and therefore confirmed on the importance of
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antenatal care and effective treatment. Objectives: To evaluate
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mellitus in Iraq. Materials and Methods: A total of (60) Iraqi mothers
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suffering from diabetes mellitus; either gestational or pre-gestational
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diabetes mellitus; with their living neonates (60) were included in this
study during their addmition to the maternity wards in several hospitals in Baghdad, Iraq. We
collect the data regarding maternal and neonatal complications and correlate them with
glucose level and birth weight. Results: 60 diabetic mothers included in the study with FBG
200.88±83.16, AFI was 22.02±4.09, 27% of cases had polyhydramnios, 30% were preterm
and 83% delivered by cesarean section. 42% of neonates were macrosomic and 58% of cases
were hypoglycemic with FBG 39.35±12.43, serum bilirubin concentration was 9.54±3.80.
Tachypnea reported in 40% of cases while prematurity reported in 30% of cases. Neonatal
hypoglycemia is significantly correlated with maternal hyperglycemia as well as neonatal
macrosomia and tachypnea is significantly correlated with neonatal hypoglycemia (p<0.05)
while correlation with serum bilirubin concentration was non-significant. A significant
differences (p<0.05) between macrosomic and non- macrosomic neonates in body weight,
hypoglycemia and tachypnea while for jaundice, polyhydramnios and cesarean delivery were
non-significant. Conclusion: Pregnant women with diabetes mellitus have increased
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incidence of obstetric and neonatal complications, which found to be related to poor glycemic
control.
KEYWORDS: Diabetic Mother, Neonatal complications, Macrosomia, Iraq.
INTRODUCTION
Pregnancy complicated with diabetes mellitus; either gestational or pre-gestational; carries
significant risks for both mother and infants since outcomes of such pregnancy remain
substantially worse than that of general gestational population.[1-3] As it reported in the
summary and recommendations of the fourth and fifth International Workshop-Conference
on Gestational Diabetes Mellitus, uncontrolled hyperglycemia on the pregnant will increases
the risk of wide range of complications like preeclampsia, cesarean delivery and future type 2
diabetes. In the fetus or neonate, the disorder is associated with higher rates of perinatal
mortality, macrosomia, birth trauma, hyperbilirubinemia, and neonatal hypoglycemia.[4-6]
Recent Hyperglycemia and Adverse Pregnancy Outcome (HAPO) study described a strong
continuous association between maternal glucose concentrations and increasing neonatal
abnormalities.[7] Many studies confirmed on the importance of treatment and perinatal care of
diabetic mothers to ensure optimal control for their glucose level in order to lower serious
perinatal outcomes among infants.[8-11]
In Iraq, diabetes mellitus spread widely in the recent days, so we need to educate the
community; pregnant women especially; for its complications due to high rates of neonatal
abnormalities have been reported.[12] For this we designed a study to estimate the association
between diabetes mellitus and adverse pregnancy and neonatal outcomes in Iraq.
MATERIALS AND METHODS
A total of (60) Iraqi mothers suffering from diabetes mellitus; either gestational diabetes
mellitus or pre-gestational diabetes mellitus; with their living neonates (60) were included in
this study during their addmition to the maternity wards in several hospitals in Baghdad, Iraq
for the period from November 2015 to March 2016. Maternal characteristics extracted from
the database include age, parity (primipara or multipara), type of diabetes (gestational or
pregestational), fasting blood glucose (FBG) measured just before delivery, type of delivery
(cesarean delivery or normal vaginal delivery), amniotic fluid index (AFI) and gestational age
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(pre-term or full-term). While neonatal characteristics (recoded within first 24-48 hours) were
birth weight, fasting blood glucose, serum bilirubin concentration and respiratory rate.
Results were expressed as means with standard deviations (SD) or as percentages using SPSS
and Microsoft Excel for the statistical analyses. One way analysis of variance (ANOVA) and
chi-square were used to compare the complications of macrosomoic with non-macrosomic
neonates. Pearson correlation was done to identify the link between maternal/ neonatal FBG
with neonatal outcomes. P-value of <0.05 was considered significant.
RESULTS
Characteristics of mothers and neonates are shown in table 1. From 60 diabetic mothers
included in the study 15 (25%) of cases had pregestational diabetes (PGDM) and 45 (75%)
were gestational diabetes (GDM). Large percent (83%) of diabetic mothers were delivered by
cesarean section while only (17%) delivered by normal vaginal delivery. Mean FBG just
before delivery was (200.88 ± 83.16), AFI was (22.02 ± 4.09) while (27%) of cases had
polyhydramnios (AFI>25cm).
Regarding neonates, 25 (42%) of cases were macrosomic (body weight >4000g) and 35
(58%) were non-macrosomic. (58%) of cases were hypoglycemic with FBG (39.35 ± 12.43),
mean serum bilirubin concentration was (9.54 ± 3.80). Tachypnea (respiratory rate >60
breath/min) reported in (40%) of cases while prematurity (Gestational age (GA) <37 wk)
reported in (30%) of cases.
Table 2 shown that neonatal hypoglycemia is significantly correlated with maternal
hyperglycemia (p<0.05) as well as neonatal macrosomia and tachypnea is significantly
correlated with neonatal hypoglycemia while correlation with serum bilirubin concentration
was non-significant.
Comparison between macrosomic and non- macrosomic neonates in the observed
complications, as shown in table 3, resulted in significant differences (p<0.05) in body
weight, hypoglycemia and tachypnea while for jaundice, polyhydramnios and cesarean
delivery were non-significant.
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Table 1: Demographic and clinical characteristics of mothers and neonates

a

Characteristics
No. of mothers
Maternal age (y)
Maternal FBG ( mg/dl)
AFI (cm)
Polyhydramniosa
Primipara
Multipara
Cesarean Delivery
Normal Vaginal Delivery
Pregestational DM
Gestational DM
No. of Neonates
Neonatal FBG (mg/dl)
Hypoglycemiab
Birth weight (g)
Macrosomiac
Mean Respiratory Rate
Tachypnead
Neonatal serum bilirubin conc. (mg/dl)
GA <37 wk
GA ≥37 wk
Polyhydramnios; AFI >25cm.[13]

No. (%) or mean ± SD
60
31.87 ± 6.86
200.88 ± 83.16
22.02 ± 4.09
16 (27%)
6 (10%)
54 (90%)
50 (83%)
10 (17%)
15 (25%)
45 (75%)
60
39.35 ± 12.43
35 (58%)
3283 ± 1.11
25 (42%)
53.10 ± 15.86
24 (40%)
9.54 ± 3.80
18 (30%)
42 (70%)

b

Hypoglycemia; FBG ≤ 40mg/dl (both in the term and premature infants).[14]

c

Macrosomia; body weight ≥ 4000g.[15]

d

Tachypnea; respiratory rate > 60/min.[16]

Table 2: Correlation between maternal / neonatal FBG with neonatal complications
Maternal FBG
Neonatal FBG
Variables
Pearson Correlation (p-value) Pearson Correlation (p-value)
Hypoglycemia
-0.313* (0.015)
Macrosomia
0.151 (0.248)
-0.244* (0.036)
Tachypnea
0.077 (0.558)
-0.260* (0.025)
Jaundice
0.143 (0.275)
-0.063 (0.595)
*Correlation is significant at the 0.05 level.
Table 3: Complications of macrosomic compared with non-macrosomic neonates
Macrosomic neonates
Non- Macrosomic neonates
Parameters
(n=25)
(n=35)
Mean Weight (g)
4424 ± 0.35**
2444 ± 0.59
Hypoglycemia
35.72 ± 8.08**
44.08 ± 11.93
Tachypnea
59.29 ± 16.6*
48.94 ± 14.31
Jaundice
9.68 ± 3.68
8.74 ± 3.81
Polyhydramnios
22.2 ± 3.18
21.89 ± 4.68
Cesarean Delivery
23 (92%)
27 (78%)
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* Significant difference between the groups at the 0.05 level.
** Significant difference between the groups at the 0.01 level.
DISCUSSION
Neonatal hypoglycemia consider as a serious problem and maintaining blood glucose level is
very important for neonates as it is confirmed that the persistent early and prolonged
hypoglycemia results in brain damage and mental retardation.[17] The mechanism of
hypoglycemia in neonates of diabetic mothers is neonatal hyperinsulinism. These babies are
generally large for gestational age, because of the anabolisant effect of insulin.[18] Our study,
confirmed by Edwin et al. study demonstrated a direct correlation between neonatal and
maternal glucose level that is mean whenever maternal glucose increase neonatal glucose will
decrease, we also reported elevated maternal glucose before delivery as some studies indicate
that normoglycemia should be encouraged on the day of delivery as maternal hyperglycemia
at this stage increases the incidence of neonatal hypoglycemia.[19,20]
Macrosomia or excessive birth weight have reviewed by perinatologist as obstetric problem
that could increase risks of labor and newborn complications.[21,22] Previous studies have
shown association of fetal macrosomia with many adverse maternal and neonatal health
outcomes since it can result in birth trauma and damage to the mother and infant.[23-25] Our
findings are similar to other studies which reported that neonatal hypoglycemia occur
significantly more often in macrosomic than in non-macrosomic infants[26,27], in addition
women having macrosomic infants had a higher frequency of cesarean deliveries.[28,29]
Further we found that neonatal macrosomia is in part related to maternal glucose level and as
it is directly correlated to neonatal hypoglycemia which is in agreement with most
authors[30,31], others stated that the severity of macrosomia increase when mother’s diabetes is
poorly controlled.[32]
Transient tachypnea and respiratory difficulties have been reported in the newborns are
obviously not related to prematurity; as non-significant cases of tachypneic infants were
preterm; Jeanna et al. demonstrated that timing of fetal pulmonary maturation is linked to the
level of maternal glucose and adequate glucose control may lower the risk of fetal pulmonary
immaturity[33], as we found in our study that respiratory rate is correlated with neonatal
hypoglycemia. But a recent study by Fung et al. demonstrated an independent effect of
diabetes on the respiratory complications although they reported a high incidence of transient
tachypnea of these newborn.[34]
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Bilirubin level in present study recorded high rates within the first 24 hours of infant’s life
which confirms that jaundice very commonly affects infants of diabetic mothers[35], but we
did not found a significant correlation with glucose level or neonatal weight. Some authors
demonstrated that increased bilirubin production related to poor maternal diabetic control
with resultant macrosomic infant in association with elevated maternal levels of glycosylated
hemoglobin and fetal hypoxia.[36]
Polyhydramnios, a common maternal complication in diabetic pregnancy, it has been proved
that amniotic fluid volume increase as a result of increased amniotic fluid glucose
concentration.[37] In the present study although a small percent of cases had polyhydramnios
with non-significant correlation for amniotic fluid volume and glucose level or birth weight,
Joy et al. study reported that polyhydramnios may be related to birth weight at the highest
centile and increase with poor glycemic control that could be partly explain our result.[38]
CONCLUSION
Pregnant woman with diabetes mellitus will experience a multiple perinatal as well as
neonatal complications and the severity will increase with poor glycemic control. Mother
may expose to preterm delivery and/or elective cesarean delivery. Infant may experience
birth injuries, respiratory distress, hypoglycemia, hypocalcemia, hyperbilirubinemia and
macrosomia. Uncontrolled diabetes has profound effects on embryogenesis, organogenesis,
and fetal and neonatal growth, and evidence increasingly indicates that some of these effects
are lifelong. Preconception control of diabetes and monitoring throughout pregnancy are
important in reducing the impact of diabetes on the fetus and newborn.
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