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ABSTRACT:

Introduction: One of the important complications of diabetes in pregnancy is diabetic embryopathy leading to
congenital anomalies. This study was done with the objective of estimating the incidence of congenital heart diseases
in neonates born to diabetic mothers and to study the spectrum of heart diseases in neonates born to diabetic mothers.
Methodology: This study was a prospective observational study done at the department of neonatology, Kanyakumari
Government Medical College and Hospital between January 2021 to October 2021 on 50 consecutive infants born to
diabetic mothers fulfilling the inclusion and exclusion criteria. All neonates enrolled in the study were evaluated in
the first 10 days of life with detailed clinical examination, Chest Xray, ECG and Echocardiography. Results: The
incidence of heart disease in neonates born to diabetic mothers was 30% in our study. Of the 30 neonates with
congential heart diseases, 26 (86.67%) had acyanotic congenital heart disease and 4 (13.33%) had congenital cyanotic
heart disease. Hypertrophic obstructive cardiomyopathy was the commonest observed heart disease among neonates
born to diabetic mothers. Clinical manifestations were present in only 56.4% of the neonates with heart diseases. Xray
and ECG findings were present in 56.4% and 50.9% of the cases respectively. There was no statistically significant
difference between incidence of heart disease and type of diabetes, gestational age and size of gestational age in the
neonates born to diabetic mothers. Conclusion: Routine echocardiogram is recommended in all neonates born to
diabetic mothers.

KEYWORDS: Infant of diabetic mother, Neonates born to diabetic mothers, Cardiac diseases in neonates of
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indicated. The cardiovascular anomalies like
hypertrophic cardiomyopathy, transposition of great
vessels, coarctation of aorta, patent ductus arteriosis,
atrial septal defect, ventricular septal defect, single

INTRODUCTION:

Diabetes mellitus is a disorder of abnormal glucose
metabolism complicating around 1% of total
pregnancy. Diabetes mellitus in pregnancy may be

classified into pregestational and gestational diabetes
mellitus. Diabetes mellitus in pregnancy it leads to
adverse fetal and maternal outcomes. Infants of
diabetic mother can have complications such as
prematurity, macrosomia, birth injuries and birth
asphyxia. Metabolic complications like hypoglycemia,
hypocalcemia, hypomagnesemia, polycythemia and
hyperbilirubinemia may occur. Respiratory distress
syndrome occurs due to lack of combination between
lecithin and choline. One of the important
complications of diabetes in pregnancy is diabetic
embryopathy leading to congenital anomalies. The risk
of congenital anomalies increases proportionately with
poor glycemic control. Congenital anomalies often
occur in first trimester due to poor glycemic control.(1)
Careful evaluation and early diagnosis of congenital
anomalies in infants born to diabetic mothers is highly

ventricle, patent foramen ovale and Tetralogy of Fallot
have been associated with diabetes mellitus in
pregnancy. (2) This study was done with the objective
of estimating the incidence of congenital heart diseases
in neonates born to diabetic mothers and to study the
spectrum of heart diseases in neonates born to diabetic
mothers.

METHODOLOGY:

This study was a prospective observational study done
at the department of neonatology, Kanyakumari
Government Medical College and Hospital between
January 2021 to October 2021 on 50 consecutive
infants born to diabetic mothers fulfilling the inclusion
and exclusion criteria. Inclusion criteria included live
neonates born to mothers with gestational diabetes,
Type | and Type Il diabetes mellitus. Exclusion criteria
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included neonates with severe hypoxic ischemic
encephalopathy, mothers with TORCH infections,
mother with systemic lupus erythematosus, mothers on
teratogenic drugs, neonates with antenatally diagnosed
cardiac anomalies and neonates with other syndromic
anomalies.

Informed consent was obtained from the parents of the
enrolled neonates. All neonates enrolled in the study
were evaluated in the first 10 days of life with detailed
clinical examination with special reference to
cardiovascular system. Chest Xray, ECG and

Table 1 — Antenatal and treatment details of mothers

Echocardiography was done for all neonates. The data
obtained was analyzed using suitable statistical
methods using SPSS 25 software. P value less than
P<0.5 was considered statistically significant.

RESULTS:

Out of the 50 neonates enrolled in the study, 23 (46%)
were female and 27 (54%) were male. 42 (84%) of the
mothers had gestational and 8(16%) of the mothers had
pregestational diabetes. The antenatal and treatment
details of the mothers are shown in Table 1.

Freguency Percentage
Type of Diabetes
Gestational Diabetes Mellitus 42 84%
Pregestational Diabetes Mellitus 8 16%
Treatment
Insulin 30 60%
Oral Hypoglycemic Agents 0 0%
Meal Plan 15 30%
Untreated 5 10%
Compliance to treatment
Compliant 30 60%
Non-compliant 15 30%
Not applicable 5 10%

Of the 50 neonates, 40 (80%) were term and 10 (20%) were preterm while 19 (38%) were Large for gestational age
(LGA) and 31 (62%) were Appropriate for gestational age (AGA). Among the 50 neonates studied, 30% had
congential heart diseases. Of the 30 neonates with congential heart diseases, 26 (86.67%) had acyanotic congenital
heart diseases and 4 (13.33%) had congenital cyanotic heart disease. Of the 50 neonates studied 12% had clinical
manifestations, 12% had Xray findings and 10% had ECG findings. The Spectrum of clinical, Xray and ECG findings

are shown in Table 2.

Table 2 — Clinical, Xray and ECG findings

Frequency Percentage
Clinical Finding
Respiratory Distress 2 4%
Cyanosis 1 2%
Systolic Murmur 3 6%
Shock 0 0%
Congestive cardiac failure 0 0%
No clinical findings 44 88%
X-ray Finding
Cardiomegaly 3 6%
Pulmonary congestion 1 2%
Abnormal heart shape 2 4%
No Xray findings 44 88%
ECG findings
Left ventricular hypertrophy 3 6%
Right ventricular hypertrophy 2 4%
No ECG findings 45 90%

The spectrum of heart diseases detected by echocardiography is as shown in Table 3. Hypertrophic obstructive
cardiomyopathy was the commonest observed congenital cardiac anomaly among neonates born to diabetic mother

(10%).
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Table 3 — Spectrum of heart diseases in neonates born to diabetic mothers

ECHO finding Frequency Percentage
HOCM 5 10%

PFO 2 4%

ASD 2 4%

VSD 2 4%

PDA 2 4%

TOF 1 2%

TGV 1 2%

Normal 35 70%

The distribution of echocardiography findings among neonates born to mothers with gestational and pregestational
diabetes is shown in Table 4. There was no statistically significant difference between echocardiography findings
between mothers with Gestational diabetes and pregestational diabetes mellitus as shown in Table 4.

Table 4 — Distribution of Echocardiography findings

Abnormal Normal Total P Value
Echocardiography | Echocardiography
Type of Diabetes
GDM 11(26.19%) 31(73.81%) 42
Pregestational DM | 4 (50%) 4 (50%) 8 0.178022
(Not
significant)
Gestational Age
Term 11(27.50%) 29(72.50%) 40
Preterm 4 (40%) 6 (60%) 10 0.5952
(Not
significant)
Size for
gestational age
LGA 8 (42.11%) 11 (57.89%) 19
AGA 7 (22.58%) 24 (77.42%) 31 0.143651
(Not
significant)
DISCUSSION: cardiomyopathy (10%) in our study similar to that

The percentage of gestational diabetes (84%)
outnumbered those with pregestational diabetes (16%)
in our study similar to that observed by Kavita et al
and Almhanna et al. (3,4) Among the mothers on
treatment, 60% were compliant to the therapy similar
to the study conducted at Karachi by Alam et al in the
National Institute of Child Health, Karachi.(5). A
incidence of 4% of congenital heart diseases was
reported by Rowland et al in 1973 diagnosed by
clinical examination, radiological findings and ECG
findings. (6) The incidence of cardiac diseases in
neonates born to diabetic mothers diagnosed by
echocardiography in our study is 30%. A higher
incidence of 100% was observed in the study by
Shankar et al (2019), though the study may be limited
by the small sample size of 25 cases.(7) Lesser
incidences of 15% (Abu-Sulaiman et al) , 5% (Narchi
and Kulayat) and 3.6% (wren et al) have been reported
in various studies. (8-10). The most common heart
disease encountered was hypertrophic obstructive

observed by Shankar et al. (7) A much higher
incidence of hypertrophic cardiomyopathy was
observed in the prenatal period (29%) in the study by
Bogo et al. (11) The most common heart disease
observed in the study by abu sulaiman et al and
Akbariasbagh P et al was Patent Ductus
Arteriosus.(8,12) Patent Foramen Ovale (60.71%)
followed by patent Ductus arteriosus (55.3%) and
Hypertrophic Cardiomyopathy (21.42%) were the most
cardiac findings observed in the study by ara ferdos et
al. (13) Conotruncal anomalies were the most common
anomalies observed among type 1 diabetic mothers in
the study by Lisowski et al. (14). Clinical
manifestations were positive in only 56.4% of the
neonates  with  echo  findings, radiological
manifestations in 56.4%, ECG in 50.9% of the cases in
our study. 19% of the neonates with cardiac anomalies
born to diabetic mothers did not show any initial
symptoms in the study by shakar et al. (7) This
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indicates the role of echocardiography in diagnosis of
heart diseases in infants born to diabetic mothers.

It has been observed that overt diabetes around
conception increases the risk of embryopathy. (15)
However in our study, no statistically significant
correlation was found between incidence of heart
diseases between mother with gestational and
pregestational diabetes. Similar findings were observed
by Shankar P et al, Noureldin EH and Akbariasbagh P
et al in their studies. (7,12,16) However a higher risk
of cardiac malformations were observed in neonates
born to mothers with preexisting diabetes compared to
those born to mothers with gestational diabetes in the
study by Billionnet C et al. (17) We found no
statistically significant correlation of incidence of heart
diseases with gestational age and size for gestational
age. Our study is limited by the fact that still births,
abortions and neonates with antenatally diagnosed
cardiac anomalies were not included in the study. Also,
neonates born to diabetic mothers with severe hypoxic
ischemic encephalopathy were excluded in our study
due to infrequent association of transient myocardial
ischemia which may present as systolic murmur.

CONCLUSION:

The incidence of heart diseases is high (30%) in
neonates born to diabetic mothers in our study with
clinical manifestations present in only 56.4% of the
neonates with heart diseases. An echocardiogram in all
neonates born to diabetic mothers will help in the early
detection of heart diseases especially in asymptomatic
neonates. It is recommended that routine
echocardiogram be done in all neonates born to
diabetic mothers.

DECLARATIONS:

Funding - None
Conflict of Interest - None
REFERENCES:

1. Mills JL. Malformations in infants of diabetic
mothers. Teratology. 1982 Jun;25(3):385-94.

2. Al-Biltagi M, EI razaky O, ElI Amrousy D.
Cardiac changes in infants of diabetic mothers.
World J Diabetes. 2021 Aug 15;12(8):1233-47.
https://doi.org/10.4239/wjd.v12.i8.1233

3. Kavitha N, De S, Kanagasabai S. Oral
Hypoglycemic Agents in pregnancy: An Update. J
Obstet Gynaecol India. 2013 Apr;63(2):82—7.
https://doi.org/10.1007/s13224-012-0312-z

4. Almhanna MGH, Easa ZO, Alatwani SHA.
Morbidity and mortality among infants of diabetic

mothers admitted to a neonatal care unit in
Karbala pediatric teaching hospital. J Med Life.
2022 Aug;15(8):994-9.
https://doi.org/10.25122/jml-2022-0073

5. Alam M, Raza SJ, Sherali AR, Akhtar ASM.
Neonatal complications in infants born to diabetic
mothers. J Coll Physicians Surg--Pak JCPSP.
2006 Mar;16(3):212-5.
https://doi.org/10.1016/j.earlhumdev.2008.09.040

6. Rowland TW, Hubbell JP, Nadas AS. Congenital
heart disease in infants of diabetic mothers. J
Pediatr. 1973 Nov 1;83(5):815-20.

7. Shankar P, Marol JS, Lysander SD, Manohar A.
Cardiovascular malformations in infants of
diabetic mothers: a retrospective study. Int J
Contemp Pediatr. 2019 Aug 23;6(5):1998-2002.
https://doi.org/10.18203/2349-3291.ijcp20193712

8. Abu-Sulaiman RM, Subaih B. Congenital heart
disease in infants of diabetic mothers:
echocardiographic ~ study.  Pediatr  Cardiol.
2004;25(2):137-40.
https://doi.org/10.1007/s00246-003-0538-8

9. Narchi H, Kulaylat N. Heart disease in infants of

diabetic mothers. Images Paediatr Cardiol.
2000;2(2):17-23.
10. Wren C, Birrell G, Hawthorne G.

Cardiovascular malformations in infants of
diabetic mothers. Heart Br Card Soc. 2003
Oct;89(10):1217-20.
https://doi.org/10.1136/heart.89.10.1217

11. Bogo MA, Pabis JS, Bonchoski AB, Santos
DCD, Pinto TJF, Simdes MA, et al
Cardiomyopathy and cardiac function in fetuses
and newborns of diabetic mothers. J Pediatr (Rio
J). 2021;97(5):520-4.
https://doi.org/10.1016/j.jped.2020.10.003

12. Akbariasbagh P, Shariat M, Akbariasbagh N,
Ebrahim B. Cardiovascular Malformations in
Infants of Diabetic Mothers: A Retrospective
Case-Control Study. Acta Med Iran. 2017
Feb;55(2):103-8. https://doi.org/10.18203/2349-
3291.ijcp20193712

13. Ferdousi SA, Sarker FR, Jahan N, Fatema N.
Pattern of Congenital Heart Disease in Infants of
Diabetic Mother. Bangladesh J Child Health. 2014

IIMSCRR: March-April 2023

Page | 382



Dec 3;38(2):79-85. https://doi.org/10.3233/npm- 16. Noureldin EH. Effect of Different Types of

170176 Diabetes Mellitus on Pregnant Outcomes on Well
Controlled Pregnant Women: Across Sectional
14. Lisowski LA, Verheijen PM, Copel JA, Study. J Gynecol Women’s Health. 2020 Jan
Kleinman CS, Wassink S, Visser GHA, et al. 7:18(1):1-10.
Congenital ~ heart disease in  pregnancies https://doi.org/10.19080/jgwh.2020.18.555976

complicated by maternal diabetes mellitus. An
international clinical collaboration, literature 17. Billionnet C, Mitanchez D, Weill A, Nizard J,

review, and meta-analysis. Herz. 2010 Alla F, Hartemann A, et al. Gestational diabetes
Jan;35(1):19-26. https://doi.org/10.1007/s00059- and adverse perinatal outcomes from 716,152
010-3244-3 births in France in 2012. Diabetologia. 2017
Apr;60(4):636-44.
15. Hay WW. Care of the infant of the diabetic https://doi.org/10.1007/s00125-017-4206-6

mother. Curr Diab Rep. 2012 Feb;12(1):4-15.

How to Cite:

Brindha S, & Alph Shirley S. (2023). A STUDY ON THE INCIDENCE AND SPECTRUM OF HEART DISEASES IN
NEONATES BORN TO DIABETIC MOTHERS. International Journal of Medical Science in Clinical Research and
Review, 6(02), Page: 379-383. Retrieved from https://ijmscrr.in/index.php/ijmscrr/article/view/505
http://doi.org/10.5281/zen0do.7762191

© Brindha S, & Alph Shirley S. (2023). Originally Published in the Journal of International Journal of Medical Science in
Clinical Research and Review (https://ijmscrr.in), 03.25.2023. This is an open-access article distributed under the terms of the
Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work, first published in the International Journal of
Medical Science in Clinical Research and Review, is properly cited. The complete bibliographic information, a link to the
original publication on https://ijmscrr.in, as well as this copyright and license information must be included.

IIMSCRR: March-April 2023 Page | 383


https://ijmscrr.in/index.php/ijmscrr/article/view/505
http://doi.org/10.5281/zenodo.7762191
https://ijmscrr.in/

