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Abstract 
Objective: To determine the metabolic 

complications and outcome of infants born to 
diabetic mothers. 

Methods:  In this descriptive, cross-sectional study 

infants born to diabetic mothers  were included.  
Detailed physical examination of the newborn to 
assess the general condition with emphasis on birth 
trauma, cardiac, respiratory system examination and 
skeletal deformities was carried out. Routine 
investigations like complete blood count, X-ray 
chest, metabolic profile including blood sugar and 
serum calcium were done of all the babies. All the 
study neonates suspected of having congenital heart 
disease underwent echocardiography once they 
stabilized. Outcomes whether discharge or expired 
was noted and association of mortality with various 
variables were seen. 

Results: Forty six babies were enrolled in this study 

out of which males were 43.5% and females were 
56.5%.Mean birth weight ranged from 1 to 5.5 kg. 
Majority of the babies had tachypnea at birth. The 
most common metabolic complications noted were 
hypoglycemia (73.9 %), hyperbilirubinemia (52.2 %) 
and hypocalcaemia (21.7 %). Six patients required 
mechanical ventilation and overall mortality was 
8.7% 

Conclusion: High proportion of metabolic 

complications  is seen in neonates born to diabetic 
mothers. Prompt recognition and treatment of these 
complications can lead to improved outcome. 
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Introduction 
The association of perinatal morbidity and mortality 
with maternal diabetes has long been recognized.1 Out 
of all the pregnancies almost 2-3% are affected by 
diabetes and 90% amongst them suffer from 
gestational diabetes.2 In fact the actual incidence of 
impaired glucose tolerance in pregnancy is variable 

according to incidence of diabetes in that population 
and varies between 3-10%.3 Prevalence of gestational 
diabetes is reported as 8% in a study from Karachi  
whereas a study from Faisalabad reports 2% 
prevalence . 4,5 

The state of diabetes during pregnancy is associated 
with a number of adverse effects in the fetus like 
metabolic derangements, malformations and deaths. It 
induces hyperglycemia and hyperinsulinemia in 
fetus,which results in a wide array of functional and 
structural abnormalities like macrosomia, 
visceromegaly, polycythemia, hyperviscosity and 
numerous congenital abnormalities. 6-8  Additionally 
metabolic problems like hypoglycemia and 
hypocalcaemia adversely affect the immediate 
neonatal period.9 The incidence of hypoglycemia is 
reported to be 35.5%, that of hypocalcemia 15%, 
hyperbilirubinemia 30% and hypomagnesaemia 
4.5%.10 A study in Pakistan found a combined 
prevalence of all metabolic diseases to be 57.7%. 11The 
rate of congenital malformations is estimated to be 
around 5-6%.9 One study from Pakistan has reported 
frequency of congenital heart defects in infants of 
diabetic mothers to be as high as 52.2%. 12 
Gestational diabetes also predisposes to higher infant 
mortality . 13,14  The mortality of infants of diabetic 
mothers in developed parts of world dropped from 
250/1000 live births in 1960s to 20/1000 live births in 
1980s.15  However situation in our part of world is not 
so encouraging with poverty, ignorance, poor disease 
control and lack of perinatal and obstetric facilities 
leading to still high morbidity and mortality.10  
 

Patients and Methods  
This descriptive, cross-sectional study was carried out 
 from January 2016 to December 2016, in Paediatrics 
Department of P.O.F Hospital, Wah Cantt..By using 
the WHO sample size calculator with a population 
prevalence of 57.5% at 10% error that  of precision 
sample size of (N=47) was calculated. Sampling 
technique was non probability consecutive 
sampling.All the newborns admitted in the NICU with 
maternal history of gestational diabetes or pre –
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gestational diabetes were included in the study. A 
detailed physical examination of the newborn to assess 
the general condition with emphasis on birth trauma, 
cardiac, respiratory system examination and skeletal 
deformities was carried out at admission.  Frequency 
tables were constructed for demographic profile of 
patients and chi square cross-tabulation was done to 
find out the association between various patient 
factors and mortality at a 5% level of 
significance.Routine investigations like complete blood 
count, X-ray chest, metabolic profile including blood 
sugar and serum calcium were done of all the babies. 
Polycythemia was defined as Hematocrit > 65 %.Those 
babies who developed jaundice were followed with 
serial serum bilirubin levels. For blood sugar, samples 
were obtained from the heel of foot by prick method 
and checked on glucometer at 1, 2, 4, 8, 12, 24 hours of 
age .Abnormal values if found were also rechecked 
from laboratory. Hypoglycemia was defined when 
blood sugar level was below 45 mg/dl. Baby was 
labeled as Hypocalcemic if serum Calcium level was 
below 2.2mmol/l. Arterial blood gas (ABG) analysis 
was done of the babies who had severe respiratory 
distress or who were on mechanical ventilation. All the 
study neonates suspected of having congenital heart 
disease underwent echocardiography once they 
stabilized. Outcomes whether discharge or expired 
was noted and association of mortality with various 
variables were seen. 
 

Results 

Forty six babies who fulfilled the inclusion criteria 
from January 2016 to December 2016 were enrolled in 
this study. Total days of admission of these babies 
varied from 3 to 21 days.Maternal history revealed 
that 47.8% were primigravida. Majority of babies 
(87%) were born by C/section. Antenatal data showed 
that 34.8% mothers had pregnancy induced 
hypertension (PIH)/ pre eclampsia, 13% had history of 
polyhydromnios, Meconium stained liquor in 8.7% 
and history of premature rupture of membranes 
(PROM) and cord prolapse in 4.3% cases each.Insulin 
administration was reported in 4.3% of mothers. 
Majority of the babies were female and the mean birth 
weight of babies was 3.2 ± 1.055 SD kg with range 
between 1 to 5.5 kg (Table 1).  Majority had tachypnea 
(Table 2). CRP was positive in 17.4% cases, RDS in 
34.8%,cardiomegaly in 8.7 % and Polycythemia in 4.3% 
cases. Hemoglobin values ranged between 14.7 to 21.9 
± 1.889 mg/dl (mean 17.7) (Table 3).  

 

Table 1:  Profile of The Babies 
Variable No (%)  

Sex 

Male 20(43.5) 

Female 26(56.5) 

Gestation 

Full term 32(69.5) 

Prermature 14(30.4) 

Birth Weight 

Less than 2.5 kg 8(17.3) 

Between 2.5 to 3.9 kg 32(68.5) 

4 kg and above 6(13) 

Table 2: Clinical features of babies at admission: 

Variable No(%) 

Tachypnea 20 (43.5) 

Moaning 16 (34.8) 

Subcostal recession 16 (34.8) 

Cyanosis 10 (21.7) 

Absent  Primitive reflexes 10 (21.7) 

Birth asphyxia 08 (17.4) 

Murmur 06 (13) 

Crepts 02 (4.3) 

Talipes 02 (4.3) 

Spine deformity 02 (4.3) 

Plethora 02 (4.3) 

Table 3: Metabolic complications 
Metabolic complications No(%) 

Hypoglycemia 34 (73.9) 

Hyperbilirubinemia 24 (52.2) 

Hypocalcemia 10 (21.7) 

 
Table 4: Treatment of the  babies 

Treatment  No(%) 

Phototherapy 22(47.8) 

Oxygen via head box 14(30.4) 

CPAP 16(34.8) 

Mechanical ventilation 6(13) 

Surfactant 4(8.7) 

10% Dextrose water 38(82.6) 

12% Dextrose water 6(13) 

Intravenous Steroid 6(13) 

 
ECHO confirmed the diagnosis of congenital cardiac 
defects in 8 babies. Among the cardiac defects. One 
patient had complex heart disease (criss cross heart, 
VSD, Pulmonary atresia, Anomalous coronary arteries 
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and Aortic stenosis), 5 had Patent ductus arteriosus 
(PDA) and 02 each    of Atrial    septal    defect      and  
 
Ventricular Septal Defect.Blood sugar was normalized 
in 21.7% within 24 hours whereas in 78.3 % 
normalization occurred after 24 hours of treatment 
(Table 4).  Ovarall mortality was 8.7%. Expired babies  
had tachypnea, cyanosis, moaning and subcostal 
recessions at birth (Table 5). 

 
Table 5: Factors associated with mortality 

Variable Outcome Chi 
square/likel
ihood ratio 

 p-
value 

 Discharged  
 

Expired 
 

  

Gestation 

Full term 32 0 10.4 0.002 

Premature 10 04 

Birth weight 

Low birth 
weight 

06 02 21.6 0.03 

Normal birth 
weight 

30 02 

Macrosomia 06 0 

Respiratory  rate 

Less than 60 26 0 7.16 0.01 

More than 60 16 04 

Cyanosis 

Present 6 4 13.7 0.000 

Absent 36 0 

Moaning 

Present 12 04 9.1 0.004 

 30 0 
 

Discussion 

Diabetes mellitus is a global health problem and 
diabetes in pregnancy leads to various obstetrical 
complications and fetal anomalies. A large number of 
babies ( 87 %) were born via C-section in our study 
which is in comparison with a Nigerian study(74.3%) 
but high as compared to a local studies in which it was 
55%.16, 10 Among maternal co morbid factors, 
PIH/eclampsia was found to be more common as also 
noted by Abu-Heija AT.17 Poor maternal glucose 
control is associated with increased risk for 
prematurity. In our study, 30.4 % babies were born 
prematurely whereas only 11.9 % cases were found in 
a Peshawar study.18 
Macrosomia is considered as a common complication 
of diabetes during pregnancy. It not only results in 
increased chances of cesarean section but also results 
in shoulder dystocia, brachial plexus injury and birth 

asphyxia. The pathophysiology of excessive fetal 
growth is complex and is hypothesized to be due to 
increased adiposity and visceral organ hypertrophy.19 
In our study majority of babies were of normal weight 
(69.5%) and only small percentage of macrosomic 
(13%) and low birth weight babies (17.3%) was found 
which is in comparison with another author.11 
Diabetes leads to deficiency of surfactant in fetus 
resulting in respiratory distress syndrome (RDS) thus 
contributing in mortality of the newborn. A large 
number of babies had respiratory symptoms at birth in 
our study and RDS was found in 34.8% of the cases 
which is a high proportion but in accordance to the 
study by Malak.20 
Hypoglycemia was the most common metabolic 
complication found in our study. This hypoglycemia 
in initial neonatal period is due to the carry over state 
of the fetal hyperinsulinemia. Incidence of 
hypoglycemia varies in various studies. Number of 
hypoglycemic babies in our study was high as 
compared to Haider et al but similar to Girish.4,21 The 
other metabolic complications like Hyperbilirubinemia 
and Hypocalcemia were also high in our study as 
compared to an Indian study.22Birth asphyxia not only 
results in long term neurodevelopmental outcomes of 
a baby but also results in neonatal mortality. In our 
study it affected 17.4% cases which are low as 
compared to a Karachi study.5 
In the current study, 17% babies had congenital heart 
defect which is low as compared to a study by 
Demirpence et al  but high when compared to the local 
study. 18,23  No case of cardiomyopathy was found in 
our study as found by other authors.24, 25 
The overall mortality of our study is similar to that 
found in other local study.10 Mechanical ventilation 
has proved to be a life saving intervention in cases 
with respiratory compromise in acute care settings but 
a high incidence of complications leading to mortality 
have also been documented.  
The mortality in our study was statistically high in 
cases that were on mechanical ventilation due to 
respiratory complications and sepsis as also observed 
by Qazi et al.26 Premature babies have immature 
organs and tissues and are prone to develop acute and 
long term complications. A high incidence of mortality 
was seen in premature babies who are also observed 
by other national and international studies.1, 27 The 
limitation of the study was its small sample size; 
therefore multicenter larger studies should be done to 
find the incidence of various complications in our 
population. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Abu-Heija%20AT%5BAuthor%5D&cauthor=true&cauthor_uid=26629376
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Conclusion 

1.Children born to diabetic mothers have a high 
incidence of fetal, perinatal and neonatal 
complications.  
2.Better glycemic control during pregnancy can lead to 
improved outcomes in terms of morbidity and 
mortality. 
 

References 
1. Alam M, Akhar A, Raza SJ. Association of maternal glycemia 

with neonatal complications.J Surg Pak 2005; 10(3): 31-33. 
2. Qadir SY, Yasmin T, Fatima I.Maternal and foetal outcome in 

gestational diabetes.  J Ayub Med Coll Abbottabad 2012; 
24(3-4):17-20. 

3. Thorpe LE, Berger D, Ellis SA, Bethegowda VR, Brown 
G.Trends and racial/ethnic disparities in gestational diabetes 
among pregnant women in New York City, 1990-2001.Am J 
Pub Hlth 2005; 95(5):1536-39. 

4. Shirazi H, Riaz S, Mahmood I, Gul S.Neonatal outcome of 
diabetic pregnancy.Ann. Pak. Ins. Med. Sci.2010; 6(2):107-
12. 

5. Memon A, Sheikh AA, Nawaz S.Diabetic pregnancy; 
perinatal complications.Professional Med J 2014;21(4): 633-
38. 

6. VanHaltren K, Malhotra A.Characteristics of infants at risk of 
hypoglycaemia secondary to being 'infant of a diabetic 
mother'.J Pediatr Endocrinol Metab 2013;26:861-65. 

7. Cowett RM. Neonatal care of the infant of the diabetic 
mother.Neo Rev 2002; 3:e190.   

8. Nagy K, Pomucz J, Varga R, Szabó E, Soltész 
G.Anthropometric data, fetal and neonatal complications in 
infants of diabetic mothers. Results of a 10-year 
retrospective study.Orv Hetil 2013;154:172-77.   

9. Eriksson UJ, Wentzel P.The status of diabetic embryopathy. 
Ups J Med Sci 2015;121(2):96-112 

10. Alam M, Raza SJ, Ali ARS, Akhtar SM.Neonatal complications 
in infants born to diabetic mothers.J Coll Physicians Surg Pak 
2006; 16(3): 212-15 

11.  Toor KM ,  Wahid S , Azeem K.Frequency of metabolic 
complications in infants born to diabetic mothers .JIMDC 
2015:4(1):23-26. 

12. Muhammad A, Khan M, Khan I, Anwar T.Frequency of 
congenital heart diseases in infants of diabetic mothers 
referred to pediatrics department.J Postgrad Med Inst 2014; 
28(1):37-41. 

13. Carlo WA.Infants of diabetic mothers. In: Behrman RE, 
Kliegman RM, Stanton BF, Schor NF, Geme JW, editors. 

Nelson textbook of paediatrics. 20th ed. Philadelphia: 
Elsevier; 20016; 897-9. 

14. Cowett RM,The infant of diabetic mothers,NeoReviews 
2002;3:173-89 

15. Iqbal R, Rafique G, Badruddin S, Qureshi R ,Cue R..Increased 
body fat percentage and physical inactivity are independent 
predictors of gestational diabetes mellitus in South Asian 
women.Eur J Clin Nutr 2007; 61: 736-42 

16. Opara PI, Jaja T, Onubogu UC.Morbidity and mortality 
amongst infants of diabetic mothers admitted into a special 
care baby unit in Port Harcourt, Nigeria.Ital J Pediatr. 2010 ; 
36(1):77 

17. Abu-Heija AT, Al-Bash M, Mathew M.Gestational and 
Pregestational Diabetes Mellitus in Omani Women: 
Comparison of obstetric and perinatal outcomes.Sultan 
Qaboos Univ Med J. 2015 Nov; 15(4):e496- 
500. 

18.  Hussain M,  Irshad M, Khattak AK, Khan B.Frequency of 
various neonatal complications in infants born to diabetic 
mothers a hospital base study.JPMI 2011 ; 25(03): 227 – 32 

19. Edward S.  Problems of the infant of diabetic 
mother.NeoReviewsNovember 2010 Vol.11 No.11: e627-
630 

20. Malak M. Al-Hakeem,Pregnancy outcome of gestational 
diabetic mothers: experience in a tertiary center.J Family 
Community Med. 2006 ; 13(2): 55–59. 

21.  Gopal G.A study of clinical, metabolic and hematological 
profile in IDM.IJPBR; 2014, 2(2):34-40 

22. Rafiq W,  Hussain SQ,  Jan M,  Najar BA.Clinical and 
metabolic profile of neonates of diabetic mothers.Int J 
Contemp Pediatr. 2015;2(2):114-18 

23. Demirpençe S, Demirpençe Bİ, Meşe T, Arslanoğlu S, Tavlı 
V.Predictors of postnatal complications and congenital 
cardiac diseases in infants of mothers with pregestational 
and gestational diabetes.Turk Pediatri Ars 2014 ;49(4):299-
30 

24. Akbariasbagh P, Shariat M, Akbariasbagh N, Ebrahim 
B.Cardiovascular Malformations 
in Infants of Diabetic Mothers: A Retrospective Case-Control 
Study.Acta Med Iran. 2017 ;55(2):103-108. 

25. Ferdousi SA, Sarker FR, Jahan N, Fatema N.Pattern of 
Congenital Heart Disease in Infants of Diabetic Mother 

26. Iqbal Q, Mir Younus M, Ahmed A, Ahmad I.Neonatal 
mechanical ventilation: Indications and outcome. Indian J 
Crit Care Med. 2015 ; 19(9): 523–27. 

27.  Brankovic S, Hadziomerovic AM, Rama A, Segalo 
M..Incidence of morbidity and mortality in premature infants 
at the Department of Neonatal Intensive Care of Pediatric 
Clinic, Clinical Center of Sarajevo Unviersity.Med 
Arch. 2013;67(4):286-88. 

 

http://www.chs-journal.com/article.asp?issn=1596-4078;year=2015;volume=15;issue=1;spage=40;epage=44;aulast=Ogunfowora#ft6
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cue%20R%5BAuthor%5D&cauthor=true&cauthor_uid=17180158
http://www.ncbi.nlm.nih.gov/pubmed/?term=Opara%20PI%5BAuthor%5D&cauthor=true&cauthor_uid=21138582
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jaja%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21138582
http://www.ncbi.nlm.nih.gov/pubmed/?term=Onubogu%20UC%5BAuthor%5D&cauthor=true&cauthor_uid=21138582
http://www.ncbi.nlm.nih.gov/pubmed/21138582
https://www.ncbi.nlm.nih.gov/pubmed/?term=Abu-Heija%20AT%5BAuthor%5D&cauthor=true&cauthor_uid=26629376
https://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Bash%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26629376
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mathew%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26629376
https://www.ncbi.nlm.nih.gov/pubmed/26629376
https://www.ncbi.nlm.nih.gov/pubmed/26629376
https://www.ncbi.nlm.nih.gov/pubmed/?term=Al-Hakeem%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=23012105
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3410064/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3410064/
http://www.ncbi.nlm.nih.gov/pubmed/?term=Demirpen%C3%A7e%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26078681
http://www.ncbi.nlm.nih.gov/pubmed/?term=Demirpen%C3%A7e%20B%C4%B0%5BAuthor%5D&cauthor=true&cauthor_uid=26078681
http://www.ncbi.nlm.nih.gov/pubmed/?term=Me%C5%9Fe%20T%5BAuthor%5D&cauthor=true&cauthor_uid=26078681
http://www.ncbi.nlm.nih.gov/pubmed/?term=Arslano%C4%9Flu%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26078681
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tavl%C4%B1%20V%5BAuthor%5D&cauthor=true&cauthor_uid=26078681
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tavl%C4%B1%20V%5BAuthor%5D&cauthor=true&cauthor_uid=26078681
http://www.ncbi.nlm.nih.gov/pubmed/26078681
https://www.ncbi.nlm.nih.gov/pubmed/?term=Akbariasbagh%20P%5BAuthor%5D&cauthor=true&cauthor_uid=28282706
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shariat%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28282706
https://www.ncbi.nlm.nih.gov/pubmed/?term=Akbariasbagh%20N%5BAuthor%5D&cauthor=true&cauthor_uid=28282706
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ebrahim%20B%5BAuthor%5D&cauthor=true&cauthor_uid=28282706
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ebrahim%20B%5BAuthor%5D&cauthor=true&cauthor_uid=28282706
https://www.ncbi.nlm.nih.gov/pubmed/28282706
https://www.ncbi.nlm.nih.gov/pubmed/?term=Iqbal%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=26430338
https://www.ncbi.nlm.nih.gov/pubmed/?term=Younus%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=26430338
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ahmed%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26430338
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ahmad%20I%5BAuthor%5D&cauthor=true&cauthor_uid=26430338
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4578196/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4578196/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brankovic%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24520756
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hadziomerovic%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=24520756
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rama%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24520756
https://www.ncbi.nlm.nih.gov/pubmed/?term=Segalo%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24520756
https://www.ncbi.nlm.nih.gov/pubmed/?term=Segalo%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24520756
https://www.ncbi.nlm.nih.gov/pubmed/24520756
https://www.ncbi.nlm.nih.gov/pubmed/24520756

