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ABSTRACT
CONTEXT AND OBJECTIVE: Down syndrome is the most common genetic disorder, affecting 1/700 live
births. Among the clinical findings, one constant concern is the high prevalence of congenital heart disease.
The objective of this study was to determine the prevalence and profile of congenital heart disease among
patients attended at a Down syndrome outpatient clinic in southern Brazil between 2005 and 2013.
DESIGN AND SETTING: Cross-sectional study conducted in a referral center.
METHODS: Data were retrospectively gathered from the medical files of 1,207 patients with Down syn-
drome, among whom 604 (50.0%) had been diagnosed with congenital heart disease. These data were
subjected to descriptive analysis using the Statistica software.
RESULTS: Among the 604 patients with congenital heart disease, 338 (55.8%) were male and 269 (44.5%)
were female. The most common heart diseases were atrial septal defect in 254 patients (42.1%); total
atrioventricular septal defect in 91 (15.1%); atrial septal defect and ventricular septal defect in 88 (14.6%);
ventricular septal defect in 77 (12.7%); patent ductus arteriosus in 40 (6.6%); patent foramen ovale in 34
(5.6%) patients; tetralogy of Fallot in 12 (2%); and other diseases in 8 (1.3%). Pulmonary hypertension was
present in 57 (9.4%). Out of the total, 150 patients (24.8%) underwent cardiac surgery.
CONCLUSION: The high prevalence of congenital heart disease among the patients at the Down syn-
drome outpatient clinic (50%) was similar to findings from other studies and justifies investigation during
the neonatal period, so as to decrease mortality and morbidity.

RESUMO
CONTEXTO E OBJETIVO: A sindrome de Down é a anomalia genética mais comum e afeta 1/700 nascidos
vivos. Entre os achados clinicos, uma preocupagdo constante é a alta prevaléncia de cardiopatia congénita,
e 0 objetivo do presente estudo é determinar a prevaléncia e o perfil de cardiopatia congénita em pa-
cientes atendidos em um ambulatério de sindrome de Down no periodo de 2005 a 2013 no sul do Brasil.
TIPO DE ESTUDO E LOCAL: Estudo transversal conduzido em um centro de referéncia.
METODOS: Foi realizada coleta retrospectiva de dados de 1.207 prontudrios de pacientes com sindrome
de Down, com 604 (50,0%) diagnosticados com cardiopatia congénita. Os dados foram submetidos a
andlise descritiva, utilizando-se o programa Statistica.
RESULTADOS: Entre os 604 pacientes com cardiopatia congénita, 338 (55,8%) eram do sexo masculino
e 269 (44,5%), do feminino. A cardiopatia mais comum foi comunicacéo interatrial, observada em 254
(42,1%) pacientes, defeito de septo atrioventricular total, em 91 (15,1%), comunicagédo interatrial em con-
junto com comunicagao interventricular, em 88 (14,6%), comunicacao interventricular, em 77 (12,7%),
persisténcia do canal arterial, em 40 (6,6%), forame oval patente, em 34 (5,6%), tetralogia de Fallot, em 12
(2%) e outras cardiopatias observadas em 8 (1,3%) pacientes. Hipertensao pulmonar esteve presente em
57 (9,4%). Do total, 150 (24,8%) pacientes foram submetidos a cirurgia cardiaca.
CONCLUSAO: A elevada prevaléncia das cardiopatias congénitas nos pacientes do ambulatério da sin-
drome de Down, de 50%, semelhante a encontrada em outros estudos, justifica a investigacao no periodo
neonatal, com diminuicdo da mortalidade e morbidade.
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INTRODUCTION
Down syndrome is the most common genetic disorder and it is
characterized by 95% regular trisomy 21 and 5% in the form of
translocation and mosaic.! Because of the presence of extra genetic
material from chromosome 21, children with Down syndrome
have multiple malformations, medical conditions and cognitive
impairment.? Congenital heart defect is an associated condition
in 40% to 60% of Down syndrome patients, but clinical and sur-
gical treatment has increased the survival of these patients over
recent decades: 25 years in 1983 to 49 in 1997 and 60 in 2007.
The prevalence of serious infections such as pneumonia and
sepsis is high (70% and 85% respectively) among children with
Down syndrome and congenital heart disease between the ages
of six and 48 months.* Clinical follow-up and periodic vaccina-
tion, including use of the antibody against respiratory syncytial

virus, is therefore important.*

OBJECTIVE

The objective of the present study was to determine the preva-
lence and profile of congenital heart disease among patients
treated at a Down syndrome clinic in southern Brazil between
2005 and 2013.

METHODS

This study was approved by the Research Ethics Committee of
the Clinical Hospital of the Federal University of Parana (Brazil
Platform No. 04542712.3.0000.0096). It was conducted in a pub-
lic referral center for people with Down syndrome that was cre-
ated in 1997 with the purpose of ensuring full health care for
these people, with an interdisciplinary team and family support.

This was a retrospective, observational, descriptive and cross-
sectional study using data gathered from 1207 patients’ medi-
cal records at the Down syndrome clinic covering the period
2005-2013. These patients comprised 667 males (55.3%) and 540
females (44.7%), with a median age at first visit of 2.0 months,
ranging from 0.0 to 11.0 months (95% CI: 0-9).

All the patients underwent more than one echocardiography
examination: one brought to the first visit and at least one other,
requested at this service for follow-ups.

Pulmonary hypertension was defined as mean pulmonary
artery pressure greater than 25 mmHg at rest, with no evidence of
left atrial hypertension (with a pulmonary capillary wedge pres-
sure < 15 mmHg).

The data were analyzed using descriptive statistics, by means

of the Statistica software.

RESULTS
The mothers’ mean age at the time of their child’s birth was
32.1 + 8.6 years, ranging from 12 to 49 years (95% CI: 31.6 to

32.6). Among the mothers of the Down syndrome patients,
18.6% were primiparous and 81.4% were multiparous.
Congenital heart defects were present in 604 patients (50%)
with Down syndrome and among these, 338 (55.8%) were male
and 269 (44.5%) were female. The most common heart disease
diagnosed was atrial septal defect in 254 patients (42.1%), fol-
lowed by complete atrioventricular septal defect in 91 (15.1%);
atrial septal defect and ventricular septal defect in 88 (14.6%);
ventricular septal defect in 77 (12.7%); patent ductus arterio-
sus in 40 (6.6%); patent foramen ovale in 34 (5.6%); tetralogy of
Fallot in 12 (2%); and other heart diseases in 8 (1.3%), as shown
in Table 1. Pulmonary hypertension was present in 57 cases
(9.4%). Out of the total, 150 patients (24.8%) underwent cardiac
surgery. Only 272 patients (45%) with congenital heart disease
were brought to our service before the age of three months; 376
(62%) were brought before the age of six months and 424 (70%)

before the age of one year.

DISCUSSION

The prevalence of congenital heart disease was similar to the
findings from other studies, which have been between 44% and
62%.%>" The types of heart defect may vary according to geo-
graphic region. In this study, the most common type was atrial
septal defect, which was similar to the findings from other
Brazilian,"*® South Korean® and Libyan® studies, but differ-
ent from others in the United States,*'” France,''® Turkey' and
Sweden, " where atrioventricular septal defect was more frequent.
The most common single cardiac lesion was ventricular septal
defect in China (in approximately 40% of Down syndrome chil-
dren)'? and patent ductus arteriosus in Guatemala' and Mexico."*
Nonetheless, in United States, Freeman et al. found that the most
common type of congenital heart disease was atrioventricular
septal defect (47%), in the Atlanta Down Syndrome Project in
1998° and, ten years later, the rates for ventricular septal defect

(19.2%), atrial septal defect (18.6%) and atrioventricular septal

Table 1. Prevalence of congenital heart disease among 604
children with Down syndrome

X Number of
Disease type X Percentage
patients

Atrial septal defect 254 421
Atrioventricular septal defect 91 15.1
Atrial septum defect and

R 88 14.6
ventricular septum defect
Ventricular septal defect 77 12.7
Patent ductus arteriosus 40 6.6
Patent foramen ovale 34 5.6
Tetralogy of Fallot 12 2.0
Other 8 1.3
Total 604 100
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defect (17.2%) were similar in a report from the National Down
Syndrome Project.®

Among 138 patients at a pediatric cardiology clinic, Down
syndrome was more prevalent among females (56.1%). Females
also had higher prevalence of congenital heart disease (81.2%)
and a higher rate of association with pulmonary hypertension
(37.2% versus 9.4%).! The most common heart disease was atrial
septal defect (51.8% versus 42.1%), followed by complete atrio-
ventricular septal defect (45.5% versus 15.1%).! The lower prev-
alence of complete atrioventricular septal defect in our sample
explains our lower association with pulmonary hypertension.
Our results were different from those of another survey con-
ducted in the same clinic.* The prevalence of congenital heart
disease was higher when a smaller age group (6-48 months) was
considered, amounting to 70.1% of 127 children, among whom
37.7% required surgical correction.* However, atrial septal defect
was the most common type of heart disease in both surveys, with
prevalence ranging from 40.1% to 42.1%. This differed from the
other Brazilian,® Libyan® and Korean’ studies, in which the preva-
lence ranged from 23% to 57.1%.

Although our clinic is a referral center, only 42% of the
Down syndrome patients with congenital heart disease were
brought for their first medical visit before the age of three
months, while 62% were brought within their first six months
of life. Many of them had not been investigated for the pos-
sibility of heart disease, but the search rate was better than
among pediatric cardiology clinic patients.! This is worrying,
since early diagnosis coupled with effective surgical treatment is
the factor mainly responsible for decreasing the morbidity and
mortality rates in this population.’

The present study has limitations, because of its use of non-
invasive assessment, rather than cardiac catheterization, for
establishing the diagnosis of pulmonary hypertension; and also
because of the low percentage of referrals before the age of three
months. This highlights the need for better ranking of Down
syndrome patients, in the context of congenital heart disease,
because of the high frequency and progression of pulmonary
hypertension, which hinders the possibility of successful heart
surgery. On the other hand, this study is valid because of its

sample size.

CONCLUSION

The high prevalence of congenital heart disease among Down
syndrome patients (50%) justifies its investigation during the
neonatal period, with the aims of decreasing the mortality and
morbidity rates, having fewer visits to clinics or hospitalization
and ensuring better operating conditions, if this becomes neces-
sary, with less suffering for patients and their families, lower costs

and improvement of overall health, wellness and development.

REFERENCES

1.

Mourato FA, Villachan LRR, Mattos SS. Prevaléncia e perfil das
cardiopatias congénitas e hipertensao pulmonar na sindrome
de Down em servico de cardiologia pediatrica [Prevalence and
profile of congenital heart disease and pulmonary hypertension in
Down syndrome in a pediatric cardiology service]. Rev Paul Pediatr.
2014;32(2):159-63.

Silva MFMC, Kleinhaus ACS. Processos cognitivos e plasticidade
cerebral na syndrome de Down [Cognitive processes and brain
plasticity in Down syndrome]. Rev Bras Educ Espec. 2006;12(1):123-38.
Bittles AH, Bower C, Hussain R, Glasson EJ. The four ages of Down
syndrome. Eur J Public Health. 2007;17(2):221-5.

Faria PF, Nicolau JA, Melek MZ, et al. Association between congenital
heart defects and severe infections in children with Down syndrome.
Rev Port Cardiol. 2014;33(1):15-8.

Kim MA, Lee YS, Yee NH et al. Prevalence of congenital heart defects
associated with Down syndrome in Korea. J Korean Med Sci.
2014;29(11):1544-9.

Freeman SB, Taft LF, Dooley KJ, et al. Population-based study of
congenital heart defects in Down syndrome. Am J Med Genet.
1998;80(3):213-7.

Freeman SB, Bean LH, Allen EG, et al. Ethnicity, sex, and the incidence
of congenital heart defects: a report from the National Down
Syndrome Project. Genet Med. 2008;10(3):173-80.

Pavarino Bertelli EC, Biselli JM, Bonfim D, Goloni-Bertollo EM. Clinical
profile of children with Down syndrome treated in a genetics
outpatient service in the southeast of Brazil. Rev Assoc Med Bras.
2009;55(5):547-52.

Elmagrpy Z, Rayani A, Shah A, Habas E, Aburawi EH. Down syndrome
and congenital heart disease: why the regional difference as observed
in the Libyan experience? Cardiovasc J Afr. 2011;22(6):306-9.

. Vilas Boas LT, Albernaz EP, Costa RG. Prevaléncia de cardiopatias

congénitas em portadores da sindrome de Down na cidade de
Pelotas (RS) [Prevalence of congenital heart defects in patients with
Down syndrome in the municipality of Pelotas, Brazil]. J Pediatr (Rio
J). 2009;85(5):403-7.

. Nisli K, Oner N, Candan S, et al. Congenital heart disease in children

with Down’s syndrome: Turkish experience of 13 years. Acta Cardiol.
2008;63(5):585-9.

. Vida VL, Barnoya J, Larrazabal LA, et al. Congenital cardiac disease

in children with Down's syndrome in Guatemala. Cardiol Young.
2005;15(3):286-90.

. Lo NS, Leung PM, Lau KC, Yeung CY. Congenital cardiovascular

malformations in Chinese children with Down's syndrome. Chin Med
J(Engl). 1989;102(5):382-6.

. de Rubens Figueroa JD, del Pozzo Magafa B, Pablos Hach JL, Calderdn

Jiménez C, Castrejon Urbina R. Malformaciones cardiacas en los nifos
con sindrome de Down [Heart malformations in children with Down

syndrome]. Rev Esp Cardiol. 2003;56(9):894-9.

Sao Paulo Med J. 2015; 133(6):521-4 523



CASE SERIES | Bermudez BEBV, Medeiros SL, Bermudez MB, Novadzki IM, Magdalena NIR

15. Kéllén B, Mastroiacovo P, Robert E. Major congenital malformations in
Down syndrome. Am J Med Genet. 1996,65(2):160-6.

16. Stoll C, Alembik Y, Dott B, Roth MP. Study of Down syndrome in
238,942 consecutive births. Ann Genet. 1998:41(1):44-51.

17. Torfs CP, Christianson RE. Anomalies in Down syndrome individuals in

a large population-based registry. Am J Med Genet. 1998;77(5):431-8.

Sources of funding: None

Conflict of interest: None

Date of first submission: April 12, 2015
Las received: June 4, 2015

Accepted: August 1,2015

Address for correspondence:

Beatriz Elizabeth Bagatin Veleda Bermudez

Hospital de Clinicas da Universidade Federal do Parand
Rua General Carneiro, 181

Curitiba (PR) — Brasil

CEP 80060-900

Tel: (+55 41) 9991-1347

E-mail: beatriz_bvb@hotmail.com

524 Sao Paulo Med J. 2015; 133(6):521-4



