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Introduction: Our aim was to describe the epidemiological profile of patients with congenital heart disease (CHD) 
followed up in the paediatric cardiology outpatient clinic at a tertiary hospital in the city of Rio de Janeiro (RJ), Brazil.
Material and methods: Data were collected from 4050 medical records from April 1987 to January 2020, and the 
prevalence of CHD was calculated based on the type and sex in this cohort. The data were expressed as percent-
ages. Patients aged > 18 years at the time of initial diagnosis and those with acquired heart disease were excluded.
Results: Male sex comprised approximately 58% of the total CHD carriers. Among the left-right shunt CHDs, ventricu-
lar septal defect was the most prevalent (33%), followed by atrial septal defect (18%), and then patent ductus arterio-
sus (10.5%). Among the cyanogenic CHDs, tetralogy of Fallot was the most frequent (approximately 5% of all CHDs).
Conclusions: The study showed the prevalence of the main CHD in a tertiary referral hospital. We emphasize the 
importance of knowledge of the epidemiological profile of CHDs in the training of professionals involved in the 
diagnosis and appropriate treatment of these anomalies.
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Introduction
Congenital heart diseases (CHD) are the most common 

congenital malformations, and the literature shows that their 
incidence ranges from 0.5% to 2% of live births, depending on 
the population studied [1-3]. In premature babies, CHD can be 
twice as frequent [4]. Environmental factors such as exposure 
to teratogenic agents (e.g. alcohol and air pollutants), maternal 
diseases, and genetic disorders are related to CHD [5-10]. Some 
authors have proposed the use of folates, even in association 
with inositol, to prevent CHD due to the possible epigenetic 

effect acting on Wnt signalling and, therefore, on cell differen-
tiation of the embryo [11, 12]. 

The World Health Organization (WHO) estimates that 
there are currently approximately 130 million children with 
CHD worldwide [13]. In Brazil, the Brazilian Institute of Ge-
ography and Statistics (IBGE) from 2010 showed approximately 
3.2 million live births per year, with 1 in 100 presenting with 
CHD, amounting to about 32,000 new cases of CHD per year 
[14, 15]. This incidence rate only highlights the importance of 
knowledge of the epidemiological profile and early diagnosis of 
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CHD for its therapeutic management. Technological advances 
in recent decades have allowed the prenatal diagnosis of most 
CHDs through fetal echocardiography, with a reduction of mor-
bidity and infant mortality.

A major dilemma for the Brazilian public health system 
is how to provide adequate care for CHD patients. There-
fore, this study aims to describe the epidemiological profile  
of CHDs in a tertiary paediatric cardiology service in the city 
of Rio de Janeiro (RJ), Brazil.

Material and methods
This was a retrospective cross-sectional study in which 4050 

medical records, from April 1987 to January 2020, of patients 

with CHD at the Paediatric Cardiology Outpatient Clinic of 
Hospital Bonsucesso, Rio de Janeiro (RJ), Brazil were analysed. 

Variables such as type of CHD and gender were obtained 
through a review of these medical records, and descriptive sta-
tistics was used for the analysis. Cases identified in the nursery 
or neonatal intensive care unit (ICU) were excluded, such as 
those with patent ductus arteriosus and critical duct-depen-
dent pathologies such as hypoplastic left heart syndrome and 
pulmonary atresia with intact interventricular septum. Patent 
ductus arteriosus in children under 3 months of life and pat-
ent foramen ovale were not included in the statistical analysis. 
Patients aged > 18 years at the time of initial diagnosis and 
with acquired heart diseases such as rheumatic fever, Kawasaki 
disease, and cardiomyopathies were also excluded.

Data were tabulated in an Excel 2010 spreadsheet (Micro-
soft Corp., Redmond, WA, USA) and analysed using descrip-
tive statistics as mean and standard deviation (SD), as well as 
percentages. 

Results
Of the 4050 medical records reviewed, 4013 were included 

in the final statistical analysis with a male dominance (58%). 
The most prevalent CHDs (33%) were ventricular septal de-
fects, followed by atrial septal defects (18%), and then patent 
ductus arteriosus (10.5%). Among the cyanotic CHDs, tetralogy 
of Fallot was the most frequent (about 5%), followed by trans-
position of the great arteries (1.3%), tricuspid atresia (0.7%), 
Ebstein’s anomaly (0.6%), and pulmonary atresia with ventric-
ular septal defect (0.6%). Rare CHDs occurred in the following 
proportions: truncus arteriosus, 10 cases (0.24%); congenitally 
corrected transposition of great arteries, 7 cases (0.09%); and 
atrial isomerism and total anomalous drainage of pulmonary 
veins, 3 cases each (0.07%). The very rare CHD such as ectopia 
cordis and conjoined twins with single heart were identified 
in only one case each. Figures 1 and 2 illustrate the epidemio-
logical profile of the types of CHD in this cohort of patients.  

Figure 1. Distribution of types of congenital heart diseases in numbers and 
percentages of the cases 
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Figure 2. Distribution of the main types of congenital heart disease in the sample 

5000

4000

3000

2000

1000

0

Bic
usp

id AoV
APA

 +
 VS

D
ALCA

PA TA

4.0
4%

0.6
2%

0.1
7%

0.7
5%

0.1
5%

0.0
7%

17
.77

%
33

.34
%

2.5
4%

1.6
2%

2.3
2%

0.3
2%

0.7
7%

1.7
4%

0.6
5%

0.1
5%

12
.43

%
0.7

2%
2.3

2%
0.0

7%
10

.54
%

5.2
1%

1.3
2%

0.2
5%

0.0
7%

pA
PV

C
TAPV

C
ADS
VS

D
CoA

o

(%)

pA
VS

D
tAV

SD
DLVO DRV

O
Sao

 Eb
ste

in MS PS Aol MI
Iso

meris
m PD
A TF TGA

Tru
ncu

s
Aol +

 AS
Tot

al

Abbreviations – see Table 1.

Abbreviations – see Table 1.

10
0%



Carlos César Assef, Eliane Lucas, Fernanda Maria Correia Ferreira Lemos, Diogo Pinotti, Rafael Pimentel Correia,  
Nathalie Jeanne Magioli Bravo-Valenzuela, Livia Maria de Andrade Sacramento, Larissa Vieira da Conceição, Maurício Amir de Azevedo,  
Edward Araujo Júnior

Epidemiological profile of paediatric outpatients followed in a tertiary paediatric cardiology centre in Brazil

15Prenatal Cardiology

Table 1 shows the distribution of patients according to the dif-
ferent types of CHD.

Discussion
Several studies have shown that the prevalence of CHD has 

been increasing globally in recent years. Left-right shunt CHD 
has always been the most frequent among all types of cardiac 
malformations and is among the most prevalent, especially 
since 2010 [3, 16-18]. Antagonistically, CHD with obstruc-
tion to systemic flow has been showing a global reduction in 
prevalence since 1995, probably due to the increase of prenatal 
diagnosis and possibility of pregnancy termination in several 
countries [3, 18]. However, the prevalence of different types of 
CHD may vary regionally. 

Recently, a meta-analysis that included 160 studies on the 
prevalence of CHD between 1970 and 2017 observed that the 
most prevalent CHDs were as follows: ventricular septal defect, 
atrial septal defect, and patent ductus arteriosus (57.9%). In this 
study, Liu et al. [3] concluded that there was a 10% increase 
every 5 years in the prevalence of CHD and interestingly a 90% 
increase of less complex CHDs such as ventricular septal defect, 
atrial septal defect, and patent ductus arteriosus. Among these 
3 CHDs, atrial septal defect was the CHD with the highest in-
crease in prevalence between 2010 and 2017. In our study, con-
ducted between 1987 and 2020, the 3 most prevalent CHDs were 
the same as those found in the study of Liu et al. [3] and with 
similar prevalence (61.5% vs. 57.9%). Similarly, we were not able 
to identify in detail the various types of VSD because the cases 
were catalogued by the international classification of diseases. 

In a South African study conducted by Namuyonga et al. 
[18], interventricular communication, interatrial communica-
tion, and canal persistence were also the most common types 
of CHD. Similarly to our study, interventricular communica-
tion was the most prevalent (33% vs. 27.2%); however, in the 
study of Namuyonga et al. [18] it was possible to differentiate 
the types of interventricular communication, with perimem-
branous being the most frequent (76%). However, in the study 
by Namuyonga et al. the persistence of ductus arteriosus was 
much less frequent than in our series (10.5% vs. 22%), perhaps 
due to the deficit in the vaccination program for rubella and 
the higher prevalence of prematurity in Uganda. Another im-
portant factor is that our study did not include patent ductus 
arteriosus during the first 3 months of life. 

As previously mentioned, a reduction has been observed 
in the prevalence of CHD with left ventricular outflow obstruc-
tion [3, 19]. Accordingly, in our study, the prevalence of CHD 
with obstruction to systemic flow was low. Among left ventricle 
outflow tract obstruction CHD, aortic coarctation was the most 
frequent (2.5% of all cases of CHD), followed by aortic stenosis 
(1.7%). However, the cases of patients seen in our service with 
obstructive lesions of the left ventricle, especially hypoplastic 
left heart syndrome, may be underestimated because patients 
in the neonatal ICU and nursery were excluded, which is a lim-
itation of our study. 

Among the cyanogenic CHDs, in our series, tetralogy 
of Fallot (about 5%) was the most common, similarly to the 

literature [17, 18, 20, 21]. The CHD of low prevalence was  
the truncus arteriosus (0.24%) and total anomalous pulmonary 
vein drainage (0.07%). However, truncus arteriosus presented 
a higher prevalence in the study of Namuyonga et al. [18] than 
in the literature in general, perhaps due to the lower age range 
of their cases. 

In our specialized CHD service, ventricular septal defect 
was found to be the most prevalent type among all CHDs. 
Moreover, the most frequent CHDs were atrial septal defect 
and patent ductus arteriosus. Among the cyanogenic CHDs, 
the most common was the tetralogy of Fallot. The prevalence 

Table 1. Distribution of the patients regarding the different types of con-
genital heart disease

Type of CHD Number of the cases Percentage of the cases (%)

Bicuspid AoV 162 4.04

PA + VSD 25 0.62

ALCAPA 7 0.17

TA 30 0.75

pATPVC 6 0.15

TAPVC 3 0.07

ASD 713 17.77

VSD 1338 33.34

CoAo 102 2.54

pAVSD 65 1.62

tAVSD 93 2.32

DLVOT 13 0.32

DRVOT 31 0.77

AoS 70 1.74

Ebstein 26 0.65

MS 6 0.15

PS 499 12.43

AoI 29 0.72

MI 93 2.32

Isomerism 3 0.07

PDA 423 10.54

TF 209 5.21

TGA 53 1.32

Truncus 10 0.25

 AoI + AS 3 0.07

Total 4013 100.00

CHD – congenital heart disease, bicuspid AoV – bicuspid aortic valve, PA + VSD – pulmonary 
atresia + VSD, ALCAPA – anomalous origin of the left coronary from pulmonary artery, TA – tri-
cuspid atresia, pATPVC – partial anomalous pulmonary veins connection, TAPVC – total anom-
alous pulmonary veins connection, ASD – atrial septal defect, VSD – ventricular septal defect,  
CoAo – coarctation of aorta, pAVSD – partial atrioventricular septal defect, tAVSD – total atrioventricular 
septal defect, DLVOT – left ventricle double outflow tract, DRVOT – right ventricle double outflow tract, 
AoS – aortic stenosis, Ebstein – Ebstein anomaly, MS – mitral stenosis, PS – pulmonary stenosis, AoI 
– aortic insufficiency, MI – mitral insufficiency, PDA – patent ductus arteriosus, TF – tetralogy of Fallot, 
TGA – transposition of great arteries, truncus – truncus arteriosus.
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of the types of CHD found in our series is in accordance with 
several studies published on the global epidemiological profile 
of CHD and in several regions such as Africa, China, and India 
[3, 18, 19, 22]. 

Another study conducted in the Brazilian population by Mi-
yague et al. [23] also showed a profile of the most prevalent CHD 
very similar to our study, i.e. ventricular septal defect (30%), 
atrial septal defect (19%), and patent ductus arteriosus (17%). 
Also, these authors found tetralogy of Fallot to be the most com-
mon cyanogenic CHD. Some differences found were the higher 
percentage of patent ductus arteriosus and higher incidence of 
coarctation of the aorta and transposition of the great arteries. 
The inclusion of patients from the neonatal period and the pe-
riod of the study (1995-1997) is related to the epidemiological 
profile Miyague’s study  [23]. 

Several studies on CHD have demonstrated that they may be 
associated with genetic diseases, including trisomy 21 and dele-
tion of trisomy 22 [24]. In our series, the association of trisomy 
21 with atrioventricular defect was the most frequent. In the 
study by Namuyonga et al. trisomy 21 was also the most preva-
lent chromosomal anomaly [18]. These authors also observed an 
association of genetic syndromes with conotruncal anomalies 
such as tetralogy of Fallot and truncus arteriosus [18]. 

Regarding gender, we found a higher prevalence of CHD 
in males, which disagrees with most studies that show female 
dominance or similarity in the distribution of CHD in both 
sexes [18, 23]. The non-inclusion of the neonatal ICU and nurs-
ery may be related to our results.

Among the limitations, the cases presented do not corre-
spond to the total number of patients seen in the study period 
because patients admitted to the neonatal ICU were not in-
cluded. Difficulties were encountered in obtaining informa-
tion from older cases, making it difficult to detail some CHD 
regarding the type of interventricular communication.

In summary, in our series, ventricular septal defect was 
the most frequent CHD. Among the left-to-right shunt CHDs, 
atrial septal defect and patent ductus arteriosus were the most 
prevalent. Regarding the cyanogenic CHD, the most common 
was the tetralogy of Fallot. We highlight, as an important point 
of the study, the knowledge of the epidemiological profile of 
the prevalent CHD in the paediatric population in a tertiary 
hospital. We emphasize the importance of knowledge of the 
epidemiological profile of CHD in the training of professionals 
involved in the diagnosis and appropriate treatment of CHD.
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