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D ~BstrACT

Objective: To determine the frequency of congenital heart disease in infants
of diabetic mothers referred to Pediatrics department.

Methodology: A total of 101 full-term neonates, aged from 0 to 29 days, ad-
mitted in the Neonatology unit, Lady Reading Hospital Peshawar — Pakistan,
diagnosed clinically and confirmed by echocardiography were included in the
study. All the children included in the study were sent to Cardiology Depart-
ment of the Institute for echocardiography. After Echocardiography report,
frequency of normal and congenital heart diseases (CHD) like VSD, ASD, PDA,
TGA and PFO among these children was determined.

Results: Out of 101 neonates, 67 (66.30%) were males and 34 (33.7%) were fe-
male. Majority (n=97, 96.0%) neonates’ age ranged from 0-10 days. Maternal
history showed that 55 (54.5%) mothers got diabetes during the pregnancy
and 46 (45.5%) were having pre-gestational diabetes. The frequency of CHD
was 52.5% in infants of diabetic mothers. Following CHDs were found in 53
neonates of diabetic mothers; Patent ductus arteriosus (PDA) in 17 (16.8%)
cases, Ventricular septal defect (VSD) in 13 (12.9%), Atrial septal defect (ASD)
in 09 (08.9%), Patent foramen ovale (PFO) in 08 (7.9%) and Transposition of
the great arteries (TGA) in 6 (5.9%) cases respectively.

Conclusions: Frequency of congenital heart disease in IDMs was 52.5%. Care-
ful evaluation and early diagnosis of CHD in this high-risk group are highly
indicated and echocardiography is recommended for all infants of diabetic
mothers as soon as possible.
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D !NTRODUCTION

and is likely to be multifactorial” 8. Diabetes mellitus af-
fects the fetal heart both structurally and functionally®™.

Infant of a diabetic mother (IDM) is, defined as, a

neonate born to mother who had diabetes mellitus,
but this term refers specifically to the neonate born to
a woman who had persistently elevated blood sugar
during pregnancy’.

About 3 — 10% of all pregnancies are complicated
by diabetes* 3. Infants born to diabetic women are at
increased risk compared to those of non-diabetic wom-
en>,

Fetuses of diabetic mothers are at increased risk of
perinatal morbidity and mortality®. The exact teratogen-
ic mechanism of maternal diabetes is not fully defined

JPMI VOL. 28 NO. 1

In Pakistan, the true incidence and prevalence of
congenital heart disease is unknown due to limited ac-
cess to medical care and limited resources to undertake
intense population studies™. There is no facility of diag-
nosis of prenatal CHD in the country. Thus the objective
of this study was to determine the frequency of congen-
ital heart disease in infants of diabetic mothers referred
to Pediatrics department. By early detection/diagnosis
of CHD in neonates of diabetic mothers, it would be
helpful to prevent the possible complications of CHD
and improve the quality of life. This study would also
help us to maintain a proper data and frequency of CHD
in infants of diabetic mothers at our department.
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- METHODOLOGY

This cross sectional study was done at the Depart-
ment of Paediatrics and Neonatology, Lady Reading
Hospital Peshawar - Pakistan for a period of 01 year
from January 2012 to December 2012. A total of 101
full-term neonates, aged from 0 to 29 days, admitted
in the Neonatology unit, diagnosed clinically and con-
firmed by echocardiography to be having CHD were
included in the study. Already confirmed cases of CHD
and pre-term neonates (less than 37 weeks), neonates
with major central nervous system, pulmonary anoma-
lies, severe hypoxia, or neonatal sepsis were excluded
from this study. Mothers with history of hypertension,
pre eclampsia, rheumatic heart disease or drugs intake
except insulin for DM were excluded from the study.

After getting approval from the hospital ethical com-
mittee, data was collected of all those patients who
were included in the study. An informed written consent
was taken from parents or relatives of the patients for
further evaluation. All these children were sent to Car-
diology Department of the Institute for echocardiogra-
phy (was done by echocardiographist (Cardiologist) to
confirm the CHD. After Echocardiography report, fre-
quency of normal and Congenital heart diseases (CHD)
like Ventricular septal defect (VSD), Atrial septal defect
(ASD), Patent ductus arteriosus (PDA), Transposition of
the great arteries (TGA)and Patent foramen ovale(PFO)
among these children was determined.

All this information and other demographic data like
name, age, and gender were also entered into a profor-
ma specially designed for this purpose. All the qualita-
tive variables like presenting signs and symptoms like

central cyanosis, recurrent chest infection, echocardio-
graphic findings like normal, cyanotic CHD, cyanotic
CHD, were analyzed for percentages and frequencies.
Mean + standard deviation was calculated for quantita-
tive variables like age. For gender, male to female ratio
was calculated. All the data was entered and analyzed
by statistical program SPSS version 12 for windows.

D Rresults

A total of 101 neonates of diabetic mothers
were included in the study. Out of 101 neonates 67
(66.30%) were males while 34 (33.7%) were female. The
overall male to female ratio was 1.97:1.

Majority of neonates (n=97, 96.0%) were within the
age range 0-10 days, while only 04 (4.0%) neonate were
in the age range of 11-20 days. Mean age was 3.6238
+ 2.9794 days. In 73 (72.3%) neonates’ weight ranged
from 2.50 Kg to 3.90 Kg. In 28 (27.7%) neonates’ weight
ranged from 4.00 Kg to 5.00 Kg with mean weight of
3.5822 + 0.5650 Kg.

Out of 101 neonates included in the study, majority 86
(85.1%) were born by normal vaginal delivery (NVD) and
the remaining 15 (14.9%) were delivered by cesarean sec-
tion (C-section). Maternal history showed that majority
of mothers 55 (54.5%) got diabetes during the pregnan-
cy and 46 (45.5%) were having pre-gestational diabe-
tes.

Out of 101 neonates of diabetic mothers, ma-
jority 53 (52.5%) were having various congenital heart
diseases (CHD) and remaining 48 (47.5%) were found
normal after echocardiographic examination. So in this
study frequency of congenital heart disease was 52.5%

Table 1: frequency of congenital heart disease in neonates of
diabetic mothers (n=101)

CONGENITAL HEART NO. OF CASES PERCENTAGE
DISEASES

Normal 48 47.5%

Congenital heart 53 52.5%

disease

Total 101 100%

Patent ductus arterio- 17 16.8%

sus (PDA)

Ventricular septal de- 13 12.9%

fect (VSD)

Atrial septal defect 09 08.9%

(ASD)

Patent foramen ova- 08 7.9%

le(PFO)

Transposition of the 06 5.9%

great arteries (TGA)
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in neonates of diabetic mothers. Following CHD were
found in 53 neonates of diabetic mothers; Patent ductus
arteriosus (PDA) in 17 (16.8%) cases, Ventricular septal
defect (VSD) in 13 (12.9%) cases, Atrial septal defect
(ASD) in 09 (08.9%), Patent foramen ovale (PFO) in 08
(7.9%) and Transposition of the great arteries (TGA) in 6
(5.9%) cases respectively (Table No. 1).

I biscussion

Diabetes mellitus constitutes a significant risk for
the foetus if present in pregnant women. Reports so
far have focused predominantly on the population of
mothers with type 1 diabetes' . There is increasing ev-
idence that foetuses of mothers with type 2 diabetes
mellitus may be prone to a similar pathology inducing
complications on a multitude of organ systems of the
foetus and the placenta’®'°.

In a local study also done at this institution, only in 2
(4.7%) of the total 42 infants of diabetic mothers, con-
genital heart defects were noted?.

Results of a study showed that overall incidence of
congenital heart diseases was 9.3% after exclusion of
PDA and hypertrophic cardiomyopathy (HCMP) cases?".
Results of a local study conducted in Lahore reported
that a total of 1530 full-term newborns were registered,
out of which 84 (6%) were infants of diabetic mothers
(IDMs)?22, While in our study, we have found a vast ma-
jority of IDMs (52.5%) was having various congenital
heart diseases. The high incidence of congenital heart
disease in IDMs of our study's population could be due
to the fact that we had a very small sample size for this
hospital-based study. The other reason could be that
majority of these babies were delivered in this hospital
and soon after the birth they were send for the early
detection and diagnosis of CHD to the NICU by the gy-
necologists/obstetricians.

In a local study also done at this institution, 29
(69%) of the newborn infants of diabetic mothers were
male and thirteen (31%) were females®. In another lo-
cal study during the study period total admissions in
pediatric ward were 9614. Out of them 96 were con-
firmed congenital heart disease patients. There were 64
male and 32 female patients with ratio of 2:123. Simi-
lar results were also found in our study where majori-
ty (66.30%) was males and (33.7%) were females with
overall male to female ratio of 1.97: Male preponder-
ance in our study and some other studies done in the
country also reported same results24-26. In one study
done from Hazara by Burki reported equal frequency in
both sexes®.

Incidence of congenital heart diseases in a study was
more common in infants of pre-gestational than gesta-
tional diabetic mothers, 49 (65%) and 36 (35%) respec-
tively?'. Another study showed that gestational diabetes
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was documented in 63 (75%) mothers whereas estab-
lished diabetes mellitus was present in 21 (25%) of the
diabetic mothers?.

Our study’s results showed that majority (54.5%) of
mothers of infants got diabetes during the pregnancy
and remaining (45.5%) were having pre-gestational di-
abetes. Differences in results in studies could be due to
different sample size selections and antenatal checkup
of mothers on regular or irregular basis affect their di-
abetes status.

Maternal diabetes mellitus (MDM) is known to in-
crease the likelihood of fetal CHD, with an estimated
increased risk of up to 8.5% of live births. Most types
of cardiac structural lesions have been associated with
MDM, ranging from small septal defects to duct-depen-
dent heart disease?® %,

More or less same frequencies are also reported in
various studies done at national and international levels.
Differences in frequencies of various CHD in all studies
are due to different sample size selection and duration
of study periods. As we have very limited study period
while in few studies they have been studied their cases
from 1 to 5 years.

An observational prospective study investi-
gated newborns of mothers with GDM enrolled during
a period of 9 months. The study enrolled 65 newborns
born to 82 of mothers with impaired glucose metabo-
lism. Patent ductus arteriosus (PDA) was observed in 11
(16.9 %) patients, pulmonary stenosis of mild grade in
4 (6.2 %) patients, and hypertrophy of the ventricular
septum in 22 (33.8 %) patients®.

In one study the most common echocardio-
graphic findings showed patent ductus arteriosus (PDA)
in 54.7% cases, hypertrophic cardiomyopathy (HCMP)
in 24%, ventricular septal defect (VSD) in 4%, atrial sep-
tal defect (ASD) in 2.7%, transposition of great arter-
ies (TGA) in 1.3% and coarctation of the Aorta (COA) in
1.3% cases?.

Results of a local study conducted in Lahore reported
that out of a total of 1530 full-term newborns registered
in the study, 84 (6%) were infants of diabetic mothers
(IDMs). Congenital anomalies were seen in 11(13%) of
the IDMs and most implicated of these had congenital
heart disease®.

In a study conducted in Saudi Arabia, the most com-
mon echocardiographic findings in the infant of diabet-
ic, were patent ductus arteriosus (PDA) in 70%, patent
foramen ovale (PFO) in 68%, atrial septal defect (ASD)
in 5%, small muscular ventricular septal defect in 4%,
mitral valve prolapse in 2%, and pulmonary stenosis in
1% case respectively®'.

In a recent study, researchers found that the most
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common echocardiographic findings in IDMs were
asymmetrical septal hypertrophy in 80%, patent fora-
men ovale (PFO) in 37.5%, and patent ductus arteriosus
(PDA) in 27.5% cases®.

In order to avoid complications, early detection of
CHD is utmost important for proper management. This
can be achieved by examining newborns in maternity
units, post natal clinics, special baby care units, immuni-
zation centers, primary Health care units and at school
entry.?

D concLusions

Our results showed that frequency of congenital
heart disease in IDMs was 52.5%. Careful evaluation and
early diagnosis of CHD in this high-risk group are highly
indicated and echocardiography is recommended for all
infants of diabetic mothers as soon as possible. There is
a need for development of prenatal screening programs
for CHD in neonates of diabetic mothers in our setup.

I REFERENCES

1. Aberg A, Rydhstroem H, Frid A. Impaired glucose tol-
erance associated with adverse pregnancy outcome: a
population-based study in southern Sweden. Am J Obstet
Gynecol 2001;184:77-83.

2. Bernsten D. Epidemiology and genetic basis of congenital
heart diseases. In: Behrman RE, Kliegman RM, Jenson HB,
editors. Nelson's textbook of pediatrics. 18""ed. New Del-
hi: Saunders; 2008. p. 1878-81.

3. Pyeritz RE. Genetics and cardiovascular disease. In: Zipes
DP, Libby P, Bonow RO, Braunwald E, editors. Braunwald’s
heart disease: textbook of cardiovascular medicine. 7" ed.
Philadelphia: Elsevier Saunders; 2005. p. 1867-909.

4.  Confidential Enquiry into Maternal and Child Health. Ma-
ternity service in 2002 for women with type 1 and type 2
diabetes. London: CEMACH; 2004. p.1-12.

5. Weingling AM. Offspring of diabetic pregnancy: short-
term outcomes. Semin Fetal Neonatal Med 2009;14:111-
8.

6. Evers IM, de Valk HW, Visser GH. Risk of complications of
pregnancy in women with type 1 diabetes: nationwide
prospective study in the Netherlands BMJ 2004;328:915.

7. Hornberger LK. Maternal diabetes and the fetal heart.
Heart 2006;92:1125-30.

8.  Kumar SD, Dheen ST, Tay SSW. Maternal diabetes induces
congenital heart defects in mice by altering the expres-
sion of genes involved in cardiovascular development.
Cardiovasc Diabetol 2007;6:34.

9. Chaudhari M, Brodlie M, Hasan A. Hypertrophic cardio-
myopathy and transposition of great arteries associated
with maternal diabetes and presumed gestational diabe-

JPMI VOL. 28 NO. 1

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

tes. Acta Paediatr 2008;97:1755-7.

RenY, Zhou1 Q Yan Y, Chu C, Gui Y, Li X. Characterization
of fetal cardiac structure and function detected by echo-
cardiography in women with normal pregnancy and ges-
tational diabetes mellitus. Prenat Diagn 2011;31:459-65.

Russell NE, Holloway P, Quinn S, Foley M, Kelehan P,
McAuliffe FM. Cardiomyopathy and cardiomegaly in
stillborn infants of diabetic mothers. Pediatr Dev Pathol
2008;11:10-4.

Humayun KN, Atig M. Clinical profile and outcome of cy-
anotic congenital heart disease in neonates. J Coll Physi-
cians SurgPak 2008;18:290-3.

Suhonen L, Hiilesmaa V, Teramo K. Glycaemic control
during early pregnancy and fetal malformations in wom-
en with type | diabetes mellitus. Diabetologia 2000;43:79-
82.

Rennie JM, Roberton NRC. Textbook of Neonatology. 4"
ed. Edinburgh: Churchill Livingstone; 2005.

Penney GC, Mair G, Pearson DW. Scottish diabetes in
pregnancy group: outcomes of pregnancy in women with
type 1 diabetes in Scotland: a national population-based
study. BJOG 2003;110:315-8.

Pontiroli AE. Type 2 diabetes mellitus is becoming the
most common type of diabetes in school children. Acta
Diabetol 2004;41:85-90.

Ostlund |, Hanson U, Bjorklund A, Hjertberg R, Eva N,
Nordlander E, et al. Maternal and fetal outcomes if ges-
tational impaired glucose is not treated. Diabetes Care
2003;7:2107-11.

Kim C, Newton KM, Knopp RH. Gestational diabetes and
the incidence of type 2 diabetes: a systematic review. Di-
abetes Care 2002;10:1862-8.

Clausen TD, Mathiesen E, Ekbom P, Hellmuth E, Man-
drup-Poulsen T, Damm P. Poor pregnancy outcome in
women with type 2 diabetes. Diabetes Care 2005;28:323-
8.

Hussain M, Irshad M, Khattak MA, Khan B. Frequency
of various complications in infants boron to diabet-
ic mothers: a hospital based study. J Postgrad Med Inst
2011;25:227-32.

Behjati M, Modarresi V, Rahimpour S, Behjati MA. Con-
genital heart diseases in the newborns of diabetic moth-
ers: an echocardiographic study. J Shahid Sadoughi Uni
Med Sci 2011;19: 511-7.

Aslam M, Baloch GR, Hussain W, Naheed A, Malik A. Clini-
cal spectrum of infants of diabetic mothers in hospitalized
deliveries at Lahore. Pak J Pathol 2001;12:5-8.

Masood N, Sharif M, Asghar RM, Qamar M, Hussain I.
Frequency of congenital heart diseases at Benazir Bhutto

40



FREQUENCY OF CONGENITAL HEART DISEASES IN INFANTS OF DIABETIC MOTHERS REFERRED TO PEDIATRICS DEPARTMENT

24.

25.

26.

217.

28.

29.

Hospital Rawalpindi. Ann Pak Inst Med Sci 2010;6:120-3.

Rahim F, Younas M, Gandapur AJ, Talat A. Pattern of con-
genital heart diseases in children at tertiary care center in
Peshawar. Pak J Med Sci 2003;19:19-22.

Malik S, Majeed R, Channer MS, Saleem MI. Frequency
of cardiac defects among children at echocardiography
centre in a teaching hospital. Pak J Med Sci 2009;25:712-7

Akhtar K, Maadullah, Ahmed W. Profile of congenital
heart disease and correlation to risk adjustment for sur-
gery: an echocardiographic study. J Coll Physicians Surg
Pak 2008;18:334-7.

Barki MK, Babar GS. Prevalence and pattern of congenital
heart diseases in Hazara. J Ayub Med Coll Abbottabad
2001;13:16-8.

Cooper MJ, Enderlein MA, Dyson DC, Roge CL, Tarnoff H.
Fetal echocardiography: retrospective review of clinical
experience and an evaluation of indications. Obstet Gy-
necol 1995;86:577-82.

Hamar BD, Dziura J, Friedman A, Kleinman CS, Copel

JPMI VOL. 28 NO. 1

30.

31.

32.

JA. Trends in fetal echocardiography and implications
for clinical practice: 1985 to 2003. J Ultrasound Med
2006;25:197-202.

Passarella G, Trifird G, Gasparetto M, Moreolo GS, Mila-
nesi O. Disorders in glucidic metabolism and congenital
heart diseases: detection and prevention. Pediatr Cardiol
2013;34:931-7.

Abu-Sulaiman RM & Subaih B. Congenital heart disease
in infants of diabetic mothers: echocardiographic study.
Pediatr Cardiol 2004;25:137-40.

Korraa A, Ezzat MH, Bastawy M, Aly H, EI-Mazary AA, Abd
El-Aziz L. Cardiac troponin | levels and its relation to echo-
cardiographic findings in infants of diabetic mothers. Ital
J Pediatr 2012;38:39.

CONTRIBUTORS
AM conceived the idea, planned and wrote the

manuscript of the study. MK, IK and TA helped in
the data analysis and write up of the manuscript.
All the authors contributed significantly to the re-
search that resulted in the submitted manuscript.

41



