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ABSTRACT 
Background 
Infant of diabetic mother (IDM) is those infants born to mothers who suffered diabetes mellitus. There are 
two types of IDM, Gestational diabetes and Pregestaional diabetes. Both have the effects on morphogenesis of 
infants’ cardiovascular system and increase the risk of congenital heart disease.

Objectives 
To find out the incidence of congenital heart disease among infants of pregestational diabetic mothers.

Patients and Methods
In a prospective study that included 32 infants of pregestational diabetic mother (PGDM) age less than 7 
days at the neonatal intensive care unit NICU of Sulaimani-Shar hospital and NICU of Sulaimani-Maternity 
hospital during the period April 1st, 2018 to March 31st, 2019.Echocardiography and abdominal ultrasound 
were done for all babies. 

Results
There were 32 infants of PGDM during the study period. Mean mothers’ age was 35.43±6.49, Last hemoglobin 
A1C (mean±SD) 7.23±1.17. Males and females were 17(53.1%) and 15(46.9%) respectively. Gestational age; 21 
(65.6%) were term and 11 (34.4%) were preterm. Birth weight (mean±SD) 3.45±0.69. Twenty-eight (87.5%) 
were delivered by caesarian section C/S and 4 (12.5%) by normal vaginal delivery NVD. Echocardiography 
finding revealed 24 (75%) infants had CH, most common CHD were hypertrophic cardiomyopathy HCMP 
(40.5%), PDA (28%), ASD (18.9%). Most cases of CHD are term, male, delivered by caesarian section, mothers’ 
body mass index between 25 to 29.9, type 2 diabetic and less than 5 years diagnosed. Abdominal ultrasound 
showed 26 (84.4%) were normal 5 (15.6%) were abnormal. 

Conclusion
According to our study, most of the newborn of PGDM had congenital heart disease. Most common CHDs 
were hypertrophic cardiomyopathy, PDA and septal defects.

Keywords: Infants of diabetic mother; Congenital heart disease; Sulaimani.

a Candidate of KBMS Paediatrics; Sulaimani Health directorate, Sulaimani, Kurdistan Region, Iraq.
 Correspondence: hama_kurdy@yahoo.com 
b Department of Paediatrics, College of Medicine, University of Sulaimani, Kurdistan Region, Iraq. 

https://doi.org/10.17656/jsmc.10264



Ahmed M J et al. / JSMC, 2020 (Vol 10) No. 2

246  JSMC

INTRODUCTION 
Diabetes mellitus relates to maternal and neonatal-
perinatal morbidity and mortality (1).

There are two types of diabetic Mellitus: Type I 
diabetes occurs due to a lack of pancreatic islet beta 
cells, caused by autoimmune destruction and resulting 
in an absence of insulin. Type II diabetes: occurs due to 
insulin resistance because beta-cell dysfunction which 
related to interaction between genetic, environmental 
and immunological factors including diet, physical 
activity and obesity (2-4).

IDMs are infants born to mother who suffer diabetes 
mellitus. There are two types of IDMs: First: 
Gestational diabetic mother GDM: is defined as 
any degree of glucose intolerance with onset or first 
recognition during pregnancy. Second: Pregestaional 
diabetic mother PGDM: A woman who is diabetic 
before pregnancy. 

Normally maternal acclimatization to pregnancy by 
alterations in the carbohydrate metabolism, mostly in 
late second and early third trimesters of pregnancy, 
develop insulin resistance in response to increase 
human placental lactogenic, progesterone, and cortisol, 
which increases glucose and amino acid transfer to the 
fetus (5).

Metabolic and hormonal change in diabetic-pregnancy 
cause maternal problems and effect on organogenesis 
of fetus at 3-8 weeks of gestation. Mother insulin is 
not transported through the placenta to the fetus, fetal 
hyperinsulinism occurs due to too much transport of 
glucose from mother to fetus. The Abnormal metabolic 
environment is teratogenic on fetus cause increased 
incidence of cardiac, Musculoskeletal and CNS 
malformation (6).

The morbidities associated with IDMs are respiratory 
distress, congenital malformations, growth restriction, 
hypoglycemia, polycythemia, hypocalcemia, and 
Hypomagnesemia. However, associated macrosomia 
and increased prevalence of Caesarean section 
contribute to higher mortality (7, 8).

Pregestaional diabetes mellitus (type one or type two) 
in the mother increases the risk of a CHD in the child 
by 4-folds (9, 10) 

Treatment of cardiac disorder in IDMs is the same as 
other newborn with the same condition. Beta-blocker 
such as propranolol may be used to relieve the outflow 

obstruction that is seen with a septal hypertrophy. (11)

This study aimed to find out the incidence of congenital 
heart disease among infants of pregestational diabetic 
mothers in Sulaimani.

PATIENTS AND METHODS
This is a prospective study carried out on newborn 
babies admitted to the NICU of Sulaimani Maternity 
hospital and NICU Sulaimani Shar hospital, for diabetic 
mother who are known cases of diabetes mellitus 
diagnosed before their conception; during the period 
Apr.2018 to Mar. 2019. 

Inclusion criteria

•	 Infants born to previously diagnosed mother with 
type 1, and type 2 diabetes mellitus before her 
pregnancy(PGDM) whether they are receiving 
treatment, diet control or none.

•	 Newborn whether preterm, term and post-term.

Exclusion criteria

•	 Age more than 7 days excluded because those 
infants who have HCMP by increasing their age 
increase their chance to resolve and make it not 
seen by echocardiography.

•	 Gestational diabetic mother

The parents consented before the interview about their 
participation in the study. For each case data collected 
about the age of mother, gravida, Para, abortion, death, 
and previous history of big babe. How many years she 
is diabetic, types of her diabetic, controlling of her 
blood sugar, high weight and BMI of the mother, her 
last HBA1c, mother smoked or not, paternal diabetes 
present or not and mode of delivery cesarean section 
C/S or NVD.

The babies were also examined for gestational age, birth 
weight, and sex. Examination also carried out for gross 
congenital anomaly, sings of birth trauma, sings of 
hypoglycemia, Polycythemia, signs of RDS, cyanosis 
present or not. Chest and precordial examination for 
presence of murmur.

Also, echocardiography and abdominal ultrasound 
done for all cases

Data analysis was performed using Statistical Package 
for the Social sciences (SPSS)- 24 (IBM Corp, Armonk, 
NY). Numerical variables were compared by Chi-
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square test and continuous data were analyzed using the 
students’ test. P-value ≤ 0.05 considered a significant

RESULTS
During the study period data from 32 babies of PGDM 
were recorded and analyzed. All of them in first week 
of their life. The mean mothers’ age is 35.43±6.49 
years. The body mass index BMI is like following: 7 
cases between 18.5-24.9, 12 cases between25-29.9, and 
13 cases more than 30.

None of the mothers were primigravida. Obstetric 
history were taken. 53.1% gravida G2 to G4 and 46.9% 
> G5. 81.2% were type 2 DM. 96.9% has no History of 
previous delivery of a child with congenital anomaly. 
37.5% on Oral hypoglycemic agent OHA + Diet and 
18.7% on Insulin + Diet.

All mother of pregestational diabetic has no smoker. 
All of them has no history of parental diabetes except 
one. Table 1 summarizes all baseline demographic 
characteristics of mothers.

Table 2 summarized details about the newborn babies’ 
gestational age, birth weight, gender and mode of 
delivery. Most common CHDs present between BMI 
18.5 to 24.9. CHD between G2-G4 and G > 5 were 
equal each one 12 cases, 4.1% of CHDs has history of 
child death.

All cases of CHD has no History of previous delivery 
of a child with congenital anomaly, 11(45.8%) has 
Previous history of a big baby, 76.9% of CHD mostly 
seen in those mothers has type 2 diabetic mellitus and 
54.1% less than 5 years diagnosed. 

Male: female 13:11 54.1% of CHD are male p value 
0.026 this result is significant.

All babies of CHD has no history of mother smoking p 
vale 0.0001 this result significant. 

According to cardiac murmur 29.2 % of CHD has 
cardiac murmur.

Out of 32 Babies of IDMs 24 (75%) had abnormal 
echocardiography. Among abnormal echo study 18.7% 
had hypertrophic cardio myopathy HCMP, 12.4% 
patent ducts arteriosus PDA+ HCMP, 9.3% has just 
PDA

Abdominal ultrasound result, Abdominal ultrasound 
done to all of them 27(84.4%) normal, 1(3.1%) single 
kidney, 2(6.3%) Mild abdominal free fluid, 1(3.1%) 

Remnant of ophthalomesentric duct with intestinal 
perforation, 1(3.1%) Mild left kidney pelvic dilatation 
with PUJO. All these 5 cases of abnormal abdominal 
ultrasound result has also abnormal echo study.

About the visible anomaly, just 2 cases have visible 
anomaly, one of them has erb’spalsy +club foot 
echocardiography has PDA+HCMP. The other one has 
both ear anotia + right hand syndactly echocardiography 
result is PDA+ASD+HCMP. Their mothers were on oral 
hypoglycemic agent for controlling of their glucose.

All Relationship between CHD and demographic 
characteristic of mother and birth of babies summarized 
in Table 3 .

Echocardiographic, abdominal ultrasound result, 
cardiac murmur and visible congenital anomaly are 
summarized in Table 4.

Hypertrophic cardiomyopathy mostly found in mother 
BMI between 25 to 29.9 but PDA more in mother’s 
BMI more than 30, other details relationships between 
echocardiography and mother’s age and BMI shown in 
Table 5.

Hypertrophic cardiomyopathy was mostly present 
in term, female, product of C/S and with no cardiac 
murmur. But PDA was mostly present in preterm, male, 
product of C/S and no cardiac murmur. All other dials 
of relationships Echocardiography findings to baby’s 
neonatal history are shown in Table 6.

Eighteen point seven percent have hypertrophic 
cardiomyopathy and 12.4% have PDA with HCMP, all 
details of echocardiography finding showed in Figure 
1.

The abdominal ultrasound in 84.4% of the cases was 
normal, 15.6% was abnormal and the abnormalities are 
shown in Figure 2.
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Table 1. Socio-demographic and clinical characteristics of the mothers

Variables N (%)

Mothers age (mean±SD) 35.43±6.49

BMI 
 Less than 18.5
 18.5-24.9
 25-29.9
 More than 30

0(0)
7(21.9)
12(37.5)
13(40.6)

Gravida
 2-4
 >5 
 

17(53.1)
15(46.9)

Para
 1-2
 3-5

11(34.4)
21(65.6)

Abortion
 0
 1
 2

11(34.4)
14(43.8)
7(21.9)

Death 
 0
 1
 2 

30(93.8)
1(3.1)
1(3.1)

History of previous delivery of a child with congenital 
anomaly
 No 
 Yes 

31(96.9)
1(3.1)

Previous history of a big baby
 No 
 Yes

17(53.1)
15(46.9)

How many years she has diabetes
 Less than 5
 More than 5

19(59.4)
13(40.6)

Types of diabetic 
 Type 1
 Type 2

6(18.8)
26(81.2)

Controlling of her blood sugar
 Oral hypoglycemic agent + Diet
 Insulin + Diet
 Diet 
 All

12(37.5)
6(18.7)
2(6.3)
12(37.5) 

Last HbA1C (mean±SD) 7.23±1.17

Smoking 
 No 
 Yes 

32(100)
0(0)

Parental diabetes 
 No 
 Yes 

31(96.9)
1(3.1)

Table 2. Birth characters of the babies.

Variables N (%)

Gestational age
 Term 
 Pre-term 
 Post-term 

21(65.6)
11(34.4)

0(0)
Sex 
 Male 
 Female 

17(53.1)
15(46.9)

Birth weight (mean±SD) 3.45±0.69
Mode of delivery 
 C/S
 NVD

28(87.5)
4(12.5)
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Table 3. Relationship between variables and CHD.

Variables N (%) CHD absence
N (%)

CHDpresence
N (%) P-value

Total case 32(100%) 8(25%) 24(%75)
BMI 
 Less than 18.5
 18.5-24.9
 25-29.9
 More than 30

0(0)
7(21.9)
12(37.5)
13(40.6)

0
2(25%)
2(25%)
4(50%)

0(0)
5(20)

10(41.6) 
9(37.4)

0.728

Gravida
 2-4
 >5 

17(53.1)
15(46.9)

5(62.5)
3(37.5) 12(50)

12(50)
0.539

Para
 1-2
 3-5

11(34.4)
21(65.6)

3(37.5)
5(62.5) 8(33.3)

16(66.6)   0.829

Abortion
 0
 1
 2

11(34.4)
14(43.8)
7(21.9)

3(37.5)
5(62.5)
  0(0)

8(33.3)
9(37.5)
7(29.1)

  0.500

Death 
 0
 1
 2 

30(93.8)
1(3.1)
1(3.1)

 7(87.5)
0(0)

1(12.5)

23(95.8)
1(4.1)
0(0)   0.582

Hx. of previous delivery of a child 
with congenital anomaly
 No 
 Yes 

31(96.9)
1(3.1)

7(87.5)
1(12.5)

24(100)
0(0)   0.380

Hx. of a big baby
 No 
 Yes

17(53.1)
15(46.9)

4(50)
4(50)

13(54.1)
11(45.8)   0.837

How many years she has diabetes
 Less than 5
 More than 5

19(59.4)
13(40.6)

4(50)
4(50)

13(54.1)
11(45.8)   0.838

Types of diabetes 
 Type 1
 Type 2

6(18.8)
26(81.2)

2(25)
6(75)

4(16.6)
20(83.4)   0.600

Controlling of her blood sugar
 Oral hypoglycemic agent + Diet
 Insulin + Diet
 Diet 
 All

12(37.5)
6(18.7)
2(6.3)

12(37.5) 

3(37.5)
2(25)

1(12.5)
2(25)

9(37.5)
4(16.6)
2(8.3)
9(37.5)

  0.895

Last HbA1C (mean±SD) 7.23±1.17
Smoking 
 No 
 Yes 

32(100)
0(0)

0(0)
0(0)

24(100)
0(0)

  0.0001

Parental diabetes 
 No 
 Yes 

31(96.9)
1(3.1)

0(0)
8(100)

23(95.8)
1(4.2)   0.054

Gestational age
 Term 
 Pre-term
 Post-term

21(65.6)
11(34.4)

0(0)

6(75)
2(25)
0(0)

15(62.5)
9(37.5)

0(0)   0.605

Sex 
 Male 
 Female

17(53.1)
15(46.9)

4(50)
4(50)

13(54.1)
11(45.8)   0.026

Mode of delivery 
 C/S
 NVD

28(87.5)
4(12.5)

7(87.5)
1(12.5)

21(87.5)
3(12.5)   1.00

Cardiac murmur 
 No 
 Yes

24(75)
8(25)

7(87.5)
1(12.5)

17(70.8)
7(29.2)   0.345

Visible congenital anomaly
 No 
 Yes

30(93.8)
2(6.2)

8(100)
0(0)

22(91.6)
2(8.4) 0.726
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Table 4 . Clinical findings of the babies.

Variables N (%)

Cardiac murmur 
 No 
 Yes 

24(75)
8(25)

Visible congenital anomaly
 No 
 Yes 

30(93.8)
2(6.2)

Abdominal ultrasound 
 Normal 
 Single kidney 
 Mild abdominal free fluid
 Remnant of omphalomesenteric duct with intestinal perforation 
 Mild left kidney pelvic dilatation with PUJO

27(84.4)
1(3.1)
2(6.3)
1(3.1)
1(3.1)

Echocardiography
 Normal 
 HCMP
 PDA
 ASD
 VSD
 PS
 TR,AR,HCMP
 PDA,HCMP
 ASD,HCMP 
 PDA, ASD, HCMP
 PFO

8(25)
6(18.7)
3(9.3)
2(6.3)
1(3.1)
1(3.1)
1(3.1)
4(12.4)
2(6.3)
2(6.3)
2(6.3)

Table 5. Relationship of the Echocardiography findings with mothers’ age and BMI.
Echocardiography

N (%)

Variables Normal HCMP PDA ASD VSD PS
TR
AR

HCMP

PDA
HCMP

ASD
HCMP

PDA
ASD

HCMP
PFO p.value

BMI Less than 
18.5
18.5-24.9
25-29.9
More than 30

0(0)
2(25)
2(25)
4(50)

0(0)
2(33.3)
3(50)

1(16.7)

0(0)
1(33.3)
2(66.7)

0(0)

0(0)
1(50)
0(0)
1(50)

0(0) 
0(0)
0(0)

1(100)

0(0)
0(0)

1(100)
0(0)

0(0)
0(0)

1(100)
0(0)

0(0)
1(25)
1(25)
2(50)

0(0)
0(0)

1(100)
1(100)

0(0)
0(0)
0(0)

2(100)

0(0)
0(0)

1(100)
1(100) 0.793

Mothers age 
(mean±SD)

34.87±6.99 34.16±2.78 32.66±9.07 36.5±7,77 33±0 33±0 48±0 33.25±10.93 33.5±0.70 38±1.41 42.5±0.70 0.684
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 Table 9. Relationship of the Echocardiography findings with babies’ neonatal history.
Echocardiography

N (%)

Variables Normal HCMP PDA ASD VSD PS
TR
AR

HCMP

PDA
HCMP

ASD
HCMP

PDA
ASD

HCMP
PFO p.value

Gestational 
age
 Term 
 Pre-term 
 Post-term

6(75)
2(25)
0(0)

5(83.3)
1(16.7)

0(0)

2(66.7)
1(33.3)

0(0)

1(50)
1(50)
0(0)

1(100)
0(0)
0(0)

1(100)
0(0)
0(0)

0(0)
1(100)
0(0)

0(0)
4(100)
0(0)

2(100)
0(0)
0(0)

1(50)
1(50)
0(0)

2(100)
0(0)
0(0)

0.161

Birth weight 
(mean±SD) 3.46±0.58 3.43±0.72 4±0.5 3.6±1.27 4.3±0 3±0 2.8±0 3.12±1.18 3.45±0.07 3.60±0.84 3.25±0.49 0.880

Sex 
 Male 
 Female 

4(50)
4(50)

1(16.7)
5(83.3)

2(66.7)
1(33.3)

1(50)
1(50)

1(100)
0(0)

1(100)
0(0)

0(0)
1(100)

3(75)
1(25)

1(50)
1(50)

1(50)
1(50)

2(100)
0(0) 0.541

Mode of 
delivery 
 C/S
 NVD

7(87.5)
1(12.5)

5(83.3)
1(16.7)

3(100)
0(0)

2(100)
0(0)

1(100)
0(0)

1(100)
0(0)

1(100)
0(0)

2(50)
2(50)

2(100)
0(0)

2(100)
0(0)

2(100)
0(0) 0.703

Cardiac 
murmur
 No 
 Yes 

7(87.5)
1(12.5)

5(83.3)
1(16.7)

2(66.7)
1(33.3)

2(100)
0(0)

1(100)
0(0)

1(100)
0(0)

0(0)
1(100)

2(50)
2(50)

1(50)
1(50)

1(50)
1(50)

2(100)
0(0)

0.564

Figure 1. Distribution of the patients according to the echocardiographic findings.
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Figure 2. Distribution of the patients according to the abdominal ultrasound

DISCUSSION
In this current study among those cases of CHDs male 
were predominant, (53.1%) were male (46.9%) were 
female, In Nina Øyen et al 2016 (12) male (43.96%) 
and female (56.03%) female is predominant. This 
discrepancy may be due to different sampling methods 
or may be related to that CHDs is already most common 
among male newborns than female newborns.

 According to Previous history of a big baby didn’t 
find any study. In this study, 53.1% hadn't the history 
of big baby, 46.9% has a history of a big baby. This is 
maybe related to that 40.6% has a history of diabetic 
Mellitus more than 5 years and all of them multiparas 
gravida more than two. Poor control of their blood 
sugar increases their chance to have a previous history 
of a big baby.

All 32 cases of IDMs are multiparas and gravida ≥ G2. 
As mentioned in study Mohamed Akhatim Alsammani 
et al 2015 DM found in %9 of multiparous G1 to G4 
and 12% of grand multiparous >G5. Found that there 

was a significant association between multiparty and 
adverse pregnancy outcomes like fetal macrosomia, 
DM and pregnancy induced hypertension. (13)According 
to gestational age (65.6%) are term and (34.4%) are 
preterm, the result of the prematurity is near the results 
In Sibai BM et al 2000. (14) The overall rates of preterm 
delivery were higher among women with pregestational 
diabetes mellitus (38%) whether they are spontaneous 
or indicated preterm delivery.

M Behjati et al 2011 (15) in their prospective study, 
echocardiography was done to 75 full-term newborns 
of IDMs. Newborns were classified into two subgroups 
according to the types of the mothers’ diabetes: pre-
gestational and gestational: 26 (35%) and 49 (65%) 
respectively. in these 26 cases of pregestational DM 21 
(80.7%) had CHD exclusion HCMP. The most common 
echocardiographic findings in pregestational diabetic 
are shown in Table 7 with detailed comparisons 
between that study and the current study.
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Table 7. Comparisons between M Behjat 2011 (15) and this study .

M Behjat 2011 Our study

pregestational DM
No.26 cases

pregestational DM 
No. 32 cases 

Echo result: PDA:15
   HCMP: 8
   VSD: 3
   ASD: 1
   CoA: 1
   TGA: 1

 Echo result: Normal : 8
    HCMP: 6
    PDA :3
    ASD:2
    VSD:1
    PS:1
    TR,AR,HCMP: 1
    PDA,HCMP : 4
    ASD,HCMP : 2
    PDA, ASD, HCMP: 2
    PFO: 2

CHD excluding HCMP: 21 (80.7%) 
PDA is most common

CHD exclusion HCMP: 18 (56.25%)
PDA is most common

In M Behjati et al 2011(15) study generally there is 
a comparison between CHD in pregestational and 
gestational DM, found that PDA is no significant 
difference between gestational and pregestational DM, 
but other CHD like HCMP, VSD, ASD and COA in 
pregestational DM is more risky than gestational DM. 
these results are nearly similar to the results in our study 
also CHD in pregestational diabetic are 75% includes 
HCMP, PDA, ASD, VSD and PFO. Also in M Behjati et 
al 2011, the incidence of congenital heart diseases was 
higher in macrosomic than non-macrosomic infants of 
diabetic mothers .in our study cases with CHD mean of 
their birth weight is 3.46 kg.

Nina Øyen 2016 (12), congenital heart disease among 
PGDM s were (3.17%).in our research 32 cases of 
PGDM, 24 of them has CHDs (75%) . their result is too 
much lower than our result this is maybe related to a 
big sample size or good antenatal care or  effectiveness 
of their program in prevention of diabetes in pregnancy 
early screening and diagnosis with rapid initiation 
of treatment and close follow-up surveillance could 
reduce the morbidity and mortality associated with 
pregestational and gestational diabetes . Also in Nina 
Øyen 2016 study CHD mostly present in those mothers 
has DM more than 5 years .in current study (59.4%) had 
DM less than 5 years and (40.6%) had DM more than 5 
years and CHD present more in mothers who had DM 
less than 5 years. In Nina Øyen 2016 most common 
CHD is septal defect and second is conotruncal defect. 
In Than T. Hoang 2017(16) the most common CHD 
was also septal defect and second most common was 

right ventricular outflow tract anomaly RVOT mostly 
pulmonary stenosis. But in our study, most common 
CHDs was HCMP, second was PDA, third was septal 
defect. This discrepancy in that result is due to that 
in both of these studies Nina Øyen 2016 and then T. 
Hoang 2017 didn’t include cases of HCMP and PDA 
so also in our study if we exclude HCMP and PDA the 
septal defect will be the most common CHD.

In our current study, those cases with CHD their 
mother’s last HBA1c are between 4-9.5. In Roman 
Starikov et al 2013. Studied on 535 patients, 30 (5.6 
%) of them delivered an infant with CHD. Among the 
patients with poor glycemic control, 8.3 % (n = 17) 
delivered an infant with CHD, whereas 3.9 % (n = 13) 
of those with an HbA1c level lower than 8.5 delivered 
an infant with CHD. Poor glycemic control in early 
pregnancy is associated with an increased risk of CHD 
in offspring. The incidence of CHD in patients with 
adequate glycemic control still is sufficiently high to 
justify routine fetal echocardiography for all gravidas 
with preexisting diabetes regardless of HbA1c level. (17)

In Correa et al 2008 (18) study, there is Significant 
associations were seen between PGDM and isolated 
cases of seven non cardiac defects, 1)anencephaly 
and craniorachischisis,2)hydrocephalus, 3) anotia 
or microtia, 4) cleft lip with or without cleft palate, 
5) atresia of anorectal,6) bilateral renal agenesis or 
hypoplasia, 7) limb deficiencies. In this current study 
visible congenital anomaly seen in 2 cases (6.25%) one 
of them has both ear microtia and syndactyly of right 
hand the other one has club foot plus Erb's palsy.
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In our current study, all 32 cases of pregestational 
diabetic mother abdominal ultrasound done within 
one week of their age, (84.4%) were normal, (15.6%) 
abnormal; (3.1%) Single kidney, (6.3%) mild abdominal 
free fluid, (3.1%) remnants of omphalomesenteric duct 
with intestinal perforation, (3.1%) mild left kidney 
pelvic dilatation with PUJO. Phillipa B. Sharpe et al 
2005(19) a population-based cohort study Between 1986 
and 2000, the prevalence of congenital anomalies in the 
infants of mothers with preexisting diabetes mellitus, 
gestational diabetes mellitus, or impaired glucose 
tolerance was significantly higher than in the total 
population; relative risk = 2.01 (1.66–2.43) and 1.19 
(1.08–1.31), respectively.

The current study has shown that eighty-seven per cent 
(87.5%) of neonates were delivered by C/S. This result 
is higher than the result found by Cousins which was 
(45%). (20) This high result may be due to macrosomia, 
bad obstetric history, failure of induction of labour, 
previous history of C/S and obesity.

In conclusion, most of the newborn of pregestational 
diabetic mother has congenital heart disease; the most 
common CHDs were hypertrophic cardiomyopathy, 
PDA, and septal defects.

REFERENCES
1. Al Najashi S.S.: Control of Gestational Diabetes. Int. 
Jour.Gynecol.Obstet.1995; 49:131-5

2. Corderol, Landon M. B.: Infant of diabetic mother. 
Clinical perinatal 1993; 20: 635 – 48

3. Comblath M., Hawdon j. M. Williams A. F.: 
Controversies Regarding Definition of Neonatal 
Hypoglycemia: Suggested Operational Threshold 
Pediatrics 2000 May; 105 (5): 1141-5.

4. Farrar D, Tuffnell DJ, West J. Continuous subcutaneous 
insulin infusion versus multiple daily injections of 
insulin for pregnant women with diabetes. Cochrane 
Database Syst Rev. 2007. p. CD005542.

5. Blackburn, S. (2003). Maternal, fetal, and neonatal 
physiology: A clinical perspective (2nd ed.). St. Louis: 
WB Saunders.

6. Armentrout, D. Glucose management. In M. T. 
Verklan & M. Walden (Eds.), Core curriculum for 
neonatal intensive care nursing. St. Louis: Elsevier 
Saunders.2004, 3rd ed., pp. 192–204.

7. Otolorun EO, Famuyiwa oo, Bello AF, Da-Wodu AH, 
Adelusi B: Reproductive performance following active 
management of diabetic pregnancies at University 

College Hospital, Ibadan, Nigeria. Afr J Med Sci 1985, 
14(3-4):155-60.

8. Engelgau MM, Herman NH, Smith PJ, German 
RR, Aubert RE: The epidemiology of diabetes and 
pregnancy in the US. 1988. Diabetic care 1995, 
18(7):1029-1033.

9. Abbott ME. Atlas of Congenital Cardiac Disease. 
New York, NY: The American Heart Association; 1936.

10. Nina Øyen, Lars J. Diaz, Elisabeth Leirgul, Heather 
A. Boyd, James Priest, Elisabeth R. Mathiesen, et 
al: Prepregnancy Diabetes and Offspring Risk of 
Congenital Heart Disease: Circulation. 2016 Jun 7; 
133(23): 2243–2253.

11.Suevo D.M: Infant Of Diabetic Mother. Neonatal 
Netw.1997;16:25-33.

12. Nina Øyen, Lars J. Diaz, Elisabeth Leirgul, Heather 
A. Boyd, James Priest, Elisabeth R. Mathiesen, et 
al: Prepregnancy Diabetes and Offspring Risk of 
Congenital Heart Disease: Circulation. 2016 Jun 7; 
133(23): 2243–2253.

13. Mohamed Akhatim Alsammani and Salah Roshdy 
Ahmed: Grand Multiparity: Risk Factors and Outcome 
in a Tertiary Hospital: a Comparative Study. Mater 
Sociomed. 2015 Aug; 27(4): 244–247.

14. Sibai BM1, Caritis SN, Hauth JC, MacPherson C, 
VanDorsten JP, Klebanoff M et al: Preterm delivery 
in women with pregestational diabetes mellitus 
or chronic hypertension relative to women with 
uncomplicated pregnancies. The National Institute 
of Child Health and Human Development Maternal-
Fetal Medicine Units Network. Am J Obstet Gynecol. 
2000 Dec; 183(6):1520-4 

15. Behjati M, Modarresi V, Rahimpour S, Behjati M. 
Congenital Heart Diseases in the Newborns of Diabetic 
Mothers: An Echocardiographic Study. Journal of 
Shahid Sadoughi University of Medical Sciences. JSSU. 
2011; 19 (4):511-517.

16. Thanh T. Hoang, Lisa K. Marengo, Laura E. 
Mitchell, Mark A. Canfield, and A. J. Agopian: 
Original Findings and Updated Meta-Analysis for the 
Association Between Maternal Diabetes and Risk for 
Congenital Heart Disease Phenotypes: Department of 
Epidemiology, Human Genetics, and Environmental 
Science, School of Public Health, UT Health Science 
Center at Houston, 1200 Pressler Street, Houston. 
American Journal of Epidemiology, 2017 Jul 1; 186(1): 
118–128.



Incidence of Congenital Heart Disease among Infants of Diabetic Mothers in Sulaimani

  JSMC  255

17. Roman Starikov, Justin Bohrer, William Goh, 
Melissa Kuwahara,chein EK, Vrishali Lopes, et al: 
Hemoglobin A1c in Pregestational Diabetic Gravidas 
and the Risk of Congenital Heart Disease in the Fetus. 
Washington Hospital CenterWashington USA. Pediatr 
Cardiol, October 2013, Volume 34, Issue 7, pp 1716–1722. 

18. Correa A, Gilboa SM, Besser LM, Botto LD, Moore 
CA, Hobbs CA, et al: Diabetes mellitus and birth 
defects.Am J Obstet Gynecol. 2008 Sep; 199(3):237.e1-9.

19. Phillipa B. Sharpe, Annabelle Chan Eric A. Haan 
Janet E. Hiller: Maternal diabetes and congenital 
anomalies in South Australia 1986–2000: A population-
based cohort study. Melbourne, Victoria, Australia. 
Wiley online library, Birth Defects Research Part 
A: Clinical and Molecular Teratology: 08 July 2005, 
Volume 73, Issue 9:605-611.

20. Cousin S L. Pregnancy Complication Among 
Diabetic Women: Obstetric Gynecol 1997;42:140.


