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• According to World Health Organization estimates,
approximately 20% of deaths in children younger than
5 years is caused by clinical manifestations of acute
respiratory infections such as pneumonia,
bronchiolitis, and bronchitis. Although respiratory tract
infections are usually benign in course, high-risk
individuals (such as children with congenital heart
diseases) may experience severe complications that
increase the number of hospitalizations and deaths.1

• Studies conducted mainly in the United States and
Canada have demonstrated that children with
congenital heart diseases face greater risks of severe
respiratory syncytial virus (RSV) infections. Moreover
RSV infection is associated with a 2- to 6-fold increase
in mortality compared with cases without any further
risk factors.2
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• Primary objective:
To describe the number and type of respiratory
diseases during the first 2 years of life in children ≥2
years of age presenting with hemodynamically
significant congenital heart diseases (hsCHD),
collecting all kind of hospital admissions
(ward/emergency department/intensive care unit) and
specialist outpatient visits.

• Secondary objective:
To describe which therapies, both active and passive
immunoprophylaxis were given for the prevention of
respiratory diseases in clinical practice in children with
hsCHD that were being treated by hospital pediatric
cardiologists.

• SINERGY is a multicenter historical cohort
epidemiologic study (Figure 1).

• The observation period is represented by the first
2 years of life of children born after 31 December 2007.

Figure 1. SINERGY study design.

STATISTICAL ANALYSIS
• Assuming that there are approximately 4000 Italian

newborns with congenital heart disease born per
year, a sample of 400 study subjects would provide a
good estimation of the population.

• Analyses of the data are mainly descriptive. The
results are presented as mean, standard deviation
(SD), median, quartiles (for quantitative variables),
and frequency (for qualitative variables). Where
applicable, a χ2 test was used and p-value <0.05 was
considered to be statistically significant.

Table 1. Demographics and Clinical 
Characteristics

• 420 subjects were enrolled in the study. Subjects were
geographically distributed throughout Italy (33.6% in
the North, 32.6% in the Central portion of Italy, and
33.1% in the South).

• 48% of the subjects were male; 77.6% were >2500 g
at birth; approximately 80% of births were full-term
(≥37 weeks), and only 3% were <32 weeks.

• 14% of the children presented with chromosomal
defects.

• The most frequent risk factors reported were hospital
discharge after birth during period of disease (53.6%),
presence of older siblings in family (44%) and absence
of breast-feeding (41.2%).

Figure 2. Congenital heart diseases.

Figure 3. Respiratory infections diagnosed 
at hospital admission.

Figure 4. Active immunoprophylaxis. 

Figure 5. Anti-RSV immunoprophylaxis.

• Children with hsCHD are at risk for serious respiratory
disease.

• The overall incidence of respiratory diseases in the
first 2 years of life is 63%.

• The main reasons for hospitalization in these high-risk
children are acute bronchitis and bronchiolitis.

• There is a difference in the level of compliance of
vaccination; this is explained because DTPa vaccination
is mandatory in Italy, whereas other vaccines (Hib,
PCV, MenC) are administered at the parents’
discretion.

• Passive immunoprophylaxis with palivizumab for RSV
infection could help to prevent hospitalizations for
bronchiolitis.
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MAIN INCLUSION CRITERIA
• Children (male and female) aged 2 years or older and

born after 31 December 2007, for whom data for the
retrospective analysis covering the child’s first 2 years
of life are available in the clinical chart

• Children with hsCHD
• Children whose parents or legal guardian have given

appropriate informed consent for participation and
the processing of personal data of their child

MAIN EXCLUSION CRITERIA
• HIV+ children
• Children presenting with neoplasia

CONDUCT OF THE STUDY
• Cases of children with hsCHD were selected by

reviewing hospital discharge sheets.
• After asking the parents/legal guardian of all selected

subjects for their consent for their child to take part in
the study and after having obtained their signature on
the informed consent form, the responsible physician
reviewed the hospital clinical chart/database to collect
the data requested in the electronic case report form.

• If necessary, the responsible physician contacted the
parents to obtain any missing data.

DATA COLLECTION
The following information has been recorded for each 
patient:
• Demographics
• Risk factors for RSV infection (from 0 to 2 years old): 

discharge after birth during the winter season; 
exposure to passive smoke; not breast-fed; family 
history of atopy; exposure to sources of important 
atmospheric pollution; multiple birth (twins or more); 
presence of older siblings in the family; attendance at 
school communities; prematurity

• Type of heart disease noted at birth and date of 
diagnosis

• Type of heart disease correction provided 
(pharmacologic/surgery), length of hospitalization,
and age at the time of surgery. 

• Occurrence of any respiratory events during the post-
surgical period

• Number and type of outpatient specialist visits for 
respiratory events (i.e. family pediatricians)

• Therapies performed for respiratory events 
• Vaccines for respiratory diseases 
• Prophylaxis doses for RSV 
• Hospitalizations/admissions to the emergency 

department because of respiratory events 

According to Paediatric Cardiology Guideline,3 

definition of hemodynamically significant 
congenital heart disease is: 

 Significant pulmonary hyperflow, 
cardiomegaly, and/or polypnea, and/or Rx 
with pulmonary congestion, and/or poor 
growth, and/or treatment (except 
antiplatelet, antiarrhythmic, heparin), and/or 
recurrent infections of the lower respiratory 
tract);

 Preoperative surgical or post-palliative 
cyanotic heart disease;

 Primary or secondary pulmonary 
hypertension (> 50% of systemic pressure);

 Pulmonary venous congestion;
 Dilated cardiomyopathy in anticongestive

medical therapy;
 Post-surgical or interventional procedures 

until the suspension of anticongestive medical 
therapy;

 Status of post-heart transplant

N %
Gender

Male 203 48.33
Ethnicity

White 409 97.38
Gestational age

<32 weeks 12 2.86

32–36 weeks 74 17.62

≥37 weeks 334 79.52
Weight at birth (g)

<1000 2 0.48
1000–1500 14 3.33
1500–2500 78 18.57

>2500 326 77.62
Number of risk factors for RSV

0 12 2.86
1 55 13.10
2 113 26.90

>2 240 57.14
Children with chromosomal 

defects
Yes 60 14.29

99,50%

72,46%
79,90% 77,42%
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• Globally, there was a good level of compliance with
active immunoprophylaxis; however, as expected, rates
were not as high for Hib (72.5%), PCV (80%) or MenC
(77%) as for DPTa (99.5%)(Figure 4).

• A total of 110 patients (26.2%) were hospitalized (169
visits; 180 diagnoses) in the first 2 years of life; 89
patients (52.7%) were treated in the emergency
department, then were transferred to the appropriate
ward.

• The majority of patients admitted to the hospital were
treated in the paediatric ward (50.3%) and these
admissions occurred between October and March.

• The most frequent respiratory diseases were lower
respiratory tract infections (64%), in particular
bronchiolitis and acute bronchitis: bronchiolitis (related
to RSV infection or not) occurred in 20 % of diagnoses
which is similar to the percentage of subjects with acute
bronchitis (21%) (Figure 3).

• The etiology of respiratory infections was confirmed only
in 23 subjects (5.5%).

• 55% of subjects received anti-RSV prophylaxis with
palivizumab.

• Of the 35 hospitalizations for bronchiolitis (related to
RSV infection or not), 27 (77%) occurred in children that
did not receive prophylaxis against RSV (or who
received only the first dose before the event), whereas
8 hospitalizations (23%) occurred in children that
received prophylactic treatment (P<0.0001; Figure 5).

P<0.0001

DTPa: Diphtheria, tetanus, pertussis acellular
Hib: Haemophilus influenzae b
MenC: Meningococcus C
PCV: Pneumococcal conjugate vaccine 

• The majority of the subjects presented with
interventricular defects (IVD; 23.11%), alone or in
combination with other cardiopathies (Figure 2).

• There was a 14% incidence of interatrial defect (IAD),
atrioventricular canal defect and coarctation of the
aorta.

• In combination with other cardiopathies, there was a
5.7% and 3.8% incidence of IAD and atrioventricular
canal defect, respectively; coarctation of the aorta was
more often associated with other cardiopathies (9.3%).

Introduction: Children affected by hsCHD are likely to experience severe
respiratory complications that increase the number of hospitalizations.
Objectives of the SINERGY study were to describe the incidence of
respiratory diseases and to collect information on the active and passive
immunoprophylaxis during the first two years of life.
Methods: This retrospective, multicenter, epidemiological study enrolled
420 hsCHD children in 11 Italian sites. Subjects affected by HIV or
malignancies were excluded from the study. The first two years of life of
children born after 31/12/07 were observed. Data have been collected
through searches of hospital databases and parents’ interviews.
Results: 420 children were enrolled in the study: 52% female; 80% full-
term born, 78% weighed >2500g at birth, 14% presented a genetic
syndrome. Ninety-four percent of the population showed 1 or 2 heart
defects: the most frequent were interventricular septal defects (23%
overall; 11% if considered in combination with other cardiopathies),
interatrial septal defect (14%;11% in combination), and coarctation of the
aorta (12%; 8% in combination).
The major risk factors for RSV infection (from Italian Guideline for RSV
Prophylaxis) were hospital discharge during epidemic season (54%),
presence of older siblings (44%) and no breast feeding (41%).
The overall incidence of any respiratory disease was 64%. The most
frequent respiratory diseases which didn’t require hospitalization were
acute rhinopharyngitis, bronchitis and influenza (27%, 27%, 14%); the
ones which required hospitalization were mainly bronchitis and
bronchiolitis (21%) mostly in December and January of the first year. The
infectious etiology was identified in a small group of children. The active
immunoprophylaxis was applied with wide compliance
(Diphtheria/Pertussis/Tetanus (DTP): 99.5%; Haemophilus influenzae b:
72.5% Pneumococcus: 80% Meningococcus: 77%), while only 54% of the
study population received palivizumab prophylaxis for severe RSV disease.
In the bronchiolitis hospitalized population (33 children), 26 children (78%)
were not prophylaxed with palivizumab or received only the first dose
before the event, while 7 children (22%) were fully prophylaxed (p<0.001).
Conclusions: hsCHD children are at major risk for respiratory diseases and
passive immunoprophylaxis can help to prevent hospitalizations for
bronchiolitis. Active immunoprophylaxes showed different degrees of
compliance, probably due to the fact that the DTPa vaccine is mandatory
in Italy, while other vaccines are at parents’ discretion.
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