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ABSTRACT

Background: Children with congenital heart disease (CHD), even after surgical approaches, and especially those
who undergo staged procedures in the first months of life, remain vulnerable to readmissions and complications,
requiring very close monitoring and differentiated intervention strategies. Methods: Descriptive and exploratory
study, of the experience report type, which presents the process of building the high-risk outpatient clinic for
complex congenital heart diseases (AAR) at the Instituto do Coragdo (InCor). Results: Report of the path taken
to structure the AAR, demonstrating the organization, interface with the multidisciplinary team, admission and
discharge criteria, training, and patient profile. In these five years of care, 275 patients were treated, 59.65% with
biventricular interstage physiology, followed by univentricular interstage physiology (34.55%), residual defects
after surgical procedures (3.63%), tumors with risk of mechanical obstruction (1.45%) and patients with an
intrauterine approach (0.72%). The significant number of critical patients who were successfully discharged from
hospital (44.72%), the low mortality rate due to sudden deaths at home and the high adherence to follow-up cor-
roborate the impact of this specialized assistance. Conclusions: Despite the limitations of the study, this experi-
ence report showed that with few resources, there is the possibility of organizing an AAR with differentiated care,
with the objective of early detection and treatment of residual injuries, identification of early interventions, edu-
cation of parents for follow-up of their children, resulting in individualized treatment, promoting a better quality
of life for this population.
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1 Introduction

Technological advances in recent decades have significantly improved intensive care and surgical
approaches for congenital heart disease (CHD) in pediatric patients. These advancements have led to
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increased positive outcomes and subsequently, a rising number of children requiring specialized post-
hospital discharge follow-up [1,2].

Children with CHD, particularly those who undergo staged procedures in the early months of life,
remain vulnerable to readmissions and complications even after surgical interventions [1]. Published
guidelines on outpatient treatment for complex congenital heart disease emphasize the importance of
specialized monitoring to identify both expected and unexpected complications and physiological changes
in these children’s development [2].

Therefore, frequent cardiovascular evaluations by specialists are essential to identify potential
interventions before emergency care becomes necessary [3]. Several risk factors contribute significantly to
adverse events outside the hospital setting and need close monitoring by pediatric cardiologists. These
factors include comorbidities, complexity of surgical procedures, postoperative nutritional changes,
medical complications, residual defects, and socioeconomic status, among others [1,4]. Moreover,
outpatient follow-up also contributes to better family education, increasing their understanding of their
child’s health, care, and adherence to treatment [2].

The structuring of this outpatient clinic in the largest congenital heart disease treatment center in Latin
America was extremely important for the differentiated monitoring of high-risk patients. This type of strategy
is scarce in the literature, with few published studies that guide the practice of organizing an outpatient clinic
for complex congenital heart diseases (AAR), the different strategies, the challenges presented, and, mainly,
how to start it with few resources available, given the economic disparities between countries. Therefore, our
objective in this study is to show the path taken to structure this service, how it is organized and the profile of
the patients served.

2 Objective

The objective of the study was to describe how the high-risk outpatient clinic for complex congenital
heart disease patients at the Heart Institute (InCor) of the Clinics Hospital of the School of Medicine of
the University of Sdo Paulo (HCFMUSP) was conceived and structured to offer differentiated follow-up
for this specific patient profile and contextualize the clinical and epidemiological data of the patients
treated in the last five years.

3 Methods

This descriptive and exploratory study, an experience report type, presents the process of construction
of the high-risk outpatient clinic for complex congenital heart diseases at the InCor, a public university
hospital of high complexity, specialized in cardiology, pulmonology, cardiac and thoracic surgery and
part of the HCFMUSP. It has 6 neonatal ICU beds, 21 pediatric ICU beds, 28 postoperative ICU beds
and 33 ward beds.

For the description of the experience, the following aspects were considered: idealization of the
outpatient clinic and the importance of its structure for the care of children with CHD who are at high
risk of complications, developing the consultation and home monitoring model, interfacing with the
multidisciplinary team and characterizing patients treated from January 2015 to July 2020.

The criteria for inclusion in the AAR are: patients from the Unified Health System (SUS), need for an
early surgical approach, patients in the interstage period, residual defects that require strict monitoring and
patients who require frequent medication adjustments.

The data presented were collected from January 2015 to July 2020, resulting from demands generated
by medical care performed every Monday, and all information was recorded in an electronic medical
record.
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After collection, the data were organized into Excel spreadsheets, in which descriptive analysis of
absolute and relative frequencies were carried out, represented by tables and graphs. This study was
approved by the ethics committee, which waived the need for informed consent.

4 Experience Report

InCor’s AAR was designed to offer care with a multidisciplinary, individualized approach and advance
care, providing an evaluation with the pediatric cardiologist and multidisciplinary team at shorter intervals
than the common outpatient clinic, promoting early detection of residual injuries and clinical instabilities,
and education in health.

However, establishing this specific care model faced numerous challenges, primarily due to limited
financial resources as a public service. It initially began with consultations conducted by pediatric
cardiologists and the nursing team. Still, it lacked a multidisciplinary team and dedicated testing facilities
for echocardiograms, radiography, electrocardiograms, etc.

Over time, with the recognition of the importance of this differentiated outpatient clinic and
collaboration with senior hospital leadership, the AAR expanded. The care evolved from a physician-
centered approach to a multidisciplinary approach encompassing medical, social, nutritional, and
developmental needs.

The AAR maintained the same permanent pediatric cardiologist, fostering trust among patients and
family members. This trust significantly influenced treatment adherence and home care. Additionally, as a
teaching hospital, resident physicians in pediatric cardiology had the opportunity to work under direct
supervision, enhancing specialized training.

After a year and a half since its inception, a nutritionist appointment was added before every consultation
with the pediatric cardiologist. Furthermore, the AAR offered social service assistance on-demand. Nursing
played a crucial role in the clinic’s structure, organizing care logistics and conducting preoperative nursing
consultations. When the need for evaluation by other specialties arose, it was managed within the HCFMUSP
complex.

A significant improvement was the availability of regular slots for transthoracic echocardiograms, in
addition to emergency slots specific to pediatric cardiology. The frequency of echocardiograms is
individualized based on variables such as functional status, cardiac function, presence of valvular disease,
arrhythmias, etc. When necessary, magnetic resonance imaging and angiotomography can be scheduled,
along with radiographs and electrocardiograms.

On average, the AAR conducts 15 to 20 consultations per week, with return intervals determined by the
pediatric cardiologist based on the patient’s specific needs, varying from weekly to every 15 days.

The clinic also prioritizes surgical interventions. While most surgical reinterventions are planned, some
patients may require unplanned interventions, and the AAR is prepared to expedite these cases to reduce
waiting list complications.

Another unique aspect of the AAR is the family’s training in monitoring stressors that can affect the
clinical stability of the patients. The pediatric cardiologist provides guidance on using an oximeter at
home, identifying alarm signals, and taking appropriate action. Table 1 summarizes the service model
provided by InCor’s AAR.

To be eligible for the high-risk outpatient clinic, neonates, infants, children, and adolescents monitored
at InCor must meet specific criteria. These include the need for early surgical intervention, being in the
interstage period, having residual defects requiring close monitoring, and requiring frequent medication
adjustments.
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Table 1: Summary of the service model provided in InCor’s AAR

Structure offered by the AAR

Multidisciplinary consultation Exams Care complement

Pediatric cardiologist Transthoracic echocardiograms Prioritization of surgeries

Nursing Magnetic resonance Home monitoring

Nutritionist Angiotomography Consultations weekly or every 15 days
Social service Radiographs Health education

Referral to other specialties  Electrocardiograms

Regarding discharge criteria, clinical stability guides the decision. Patients who have undergone surgical
stages, corrected residual defects, and are clinically stable are discharged from the AAR and referred for
follow-up at the InCor congenital heart disease outpatient clinic. However, patients at risk of rapid
decompensation remain under this strategy.

Table 2 shows the percentage of patients admitted to the outpatient clinic based on inclusion criteria.
Most patients have interstage biventricular physiology (59.65%), followed by interstage univentricular
physiology (34.55%), residual defects after surgical procedures (3.63%), tumors at risk of mechanical
obstruction (1.45%), and patients with an intrauterine approach (0.72%).

Table 2: Patients included in the AAR by admission criteria

Criteria for admission N %
Interstage biventricular physiology 164 59.65
Interstage univentricular physiology 95 34.55
Residual defects after surgical procedures 10 3.63
Tumors at risk of mechanical obstruction 4 1.45
Intrauterine approach 2 0.72

Note: Patients with criteria for follow-up in the high-risk outpatient clinic from January 2015 to July 2020.

There was no significant difference in the distribution of patients according to gender, with 49.10%
being female and 50.90% being male. In terms of the age of the patients at the time of admission to the
AAR, 81.09% were between 1 month and 1 year old, followed by patients aged up to 31 days (10.18%),
as shown in Table 3.

Table 3: Characteristics of patients at the time of ARR admission in the period
from January 2015 to July 2020

Variable N %
Sex

Male 140 50.90
Female 135 49.10

(Continued)
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Table 3 (continued)

Variable N %
Age at admission to the AAR

3 to 12 months 112 40.72
1 to 3 months 111 40.36
<1 month 28 10.18
1 to 2 years 13 4.72
2 to 3 years 6 2.18
8 years 5 1.81

The current situation of patients over these 5 years of care is summarized in Table 4, which illustrates the
significant number of critically ill patients who were successfully discharged, the low occurrence of sudden
deaths at home, and the high adherence to this specialized follow-up.

Table 4: Current situation (July 2020) of patients managed in the outpatient clinic

Patients N %
Discharge from the clinic 123 44.72
In current follow up 93 33.81
Interstage hospital death 23 8.36
Hospitalized at the moment 14 5.09
Awaiting surgical procedure 13 4.72
Death at home 6 2.18
Missing last query 3 1.09

5 Discussion

In the context of CHDs, in Brazil, there is a shortage of highly complex cardiovascular hospitals. Of the
277 hospitals with just over 3,000 beds, only 9.6% perform pediatric cardiac surgery [5,6]. InCor, a public
hospital, teaching, and research facility affiliated with the Medicine School of the University of Sao Paulo, is
recognized as the largest reference center for congenital heart diseases in the country.

Initially, InCor had set up an outpatient clinic to monitor patients with congenital heart diseases in the
pre- and postoperative periods. However, the concept of AAR is based on serving a particularly vulnerable
population, with significant mortality in the first year of life, where approximately one-fifth of postoperative
deaths due to congenital heart defects occur after hospital discharge [5].

Therefore, the referral criteria for this outpatient clinic were established to include patients at high risk of
serious complications due to various expected and unexpected physiological challenges that require
individualized planning [2,6].

In the literature, experiences with this type of service are scarce. To ensure the quality of care and
minimize variation in the care provided to patients with severe congenital heart defects, members of the
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Cardiac Center of the Children’s Hospital of Philadelphia published guidelines for the treatment of complex
congenital heart diseases, providing a structural model for an outpatient clinic [2].

This care model is aligned with these recommendations, which are based on complete cardiovascular
assessment, health education, and communication with primary doctors [2]. Initially, care focused
exclusively on doctors evolved into multidisciplinary care focused on medical and social needs, nutrition,
and development, in accordance with international recommendations [2,7].

The inclusion of nutritional care was based on the need to recover and/or maintain nutritional balance,
aiming to reduce the risk of surgical complications and provide adequate nutrients to prevent nutritional
deficiencies [8]. Malnutrition and poor growth are problems found in children with CHD, especially
univentricular, which can have negative impacts on the postoperative period and neurodevelopment [8].

The multidisciplinary team establishes contact with social service support upon demand. These
professionals work to address social issues, to expand opportunities for choices and access to resources
[2]. The availability of social support is essential for the family to adapt to home care for a high-risk
child, as these patients may require different needs [9].

Another important component of the care model provided is the use of transthoracic echocardiograms to
assist in the decision-making process and therapy guidance. Transthoracic echocardiograms are essential for
monitoring patients, as they can evaluate the systemic function of the right ventricle, the degree of systemic
tricuspid regurgitation, the presence or absence of subpulmonary obstruction of the left ventricular outflow
tract, etc. [10].

Training for home monitoring carried out by family members is one of the pillars of the outpatient clinic,
especially during the period of interest, as patients are at great risk of instability, and any factor that creates an
imbalance in the relationship between demand and supply of oxygen can lead to cyanosis and
decompensation important [7]. This justifies the recommendation of using a home oximeter for patients
with high-risk heart disease, a simple and reliable strategy to detect worsening blood oxygenation.

The practice of home monitoring by parents, supported by the literature, significantly contributes to
better adherence to treatment and caregiver empowerment. Combining home monitoring by a health
team, even through telephone contact, enhances patient care, which is an important gain for the future of
InCor’s AAR [3,11].

Table 1 summarizes the structure of care provided by InCor’s AAR, in which assistance does not present
different approaches in relation to developed countries, however, for developing countries with a lack of
resources for basic care for patients with CHD, this outpatient clinic’s experience demonstrates the
feasibility of replicating this approach with limited resources in developing countries.

Another area of improvement involves providing psychological support for both the families and the
children, including cognitive and learning assessments. Studies suggest that severe CHD can have
adverse effects on cognitive and psychological functioning. Possible risk factors include reduced cerebral
perfusion, treatment characteristics, overprotective parenting, or hospitalizations [12].

Until now, 275 children have benefited from this differentiated strategy, containing a significant number
of critically ill patients who were successfully discharged and a low mortality rate from sudden deaths, which
reflects the need to expand this external assistance to more complex needs when compared to lower risk
congenital heart diseases. However, there is room for improvement within the AAR, primarily focusing
on enhancing support and care strategies.

To implement these future perspectives, there is a need to either relocate or hire more professionals,
which would require public funding, as this outpatient clinic is funded by the SUS.
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Our study encountered the limitation of accessing retrospective data, which would have contributed to a
better characterization of the patients treated at the AAR. Additionally, we were unable to quantify
differences in clinical outcomes after the establishment of the outpatient clinic due to the absence of a
retrospective database. Such an analysis would have been essential to strengthen our results. To enhance
our evidence-based care, creating a comprehensive database is both essential and urgent for our service.

6 Conclusion

Technological advances in recent decades have greatly improved intensive care and the success rates of
surgical approaches to CHD. This increase in favorable outcomes is evident in the growing number of
children in need of specialized follow-up after their hospital discharge [2,6].

Tailored care for congenital heart diseases at high risk of home death is imperative. It enables the early
detection and treatment of residual injuries, identifies opportunities for early interventions, and educates
parents in monitoring their children at home. This approach results in individualized treatment and
ultimately enhances the quality of life for this population.

The goal of this work was to share our experience in implementing an outpatient clinic focused on high-
risk congenital heart diseases, elucidate the strategies employed and the structural organization, document
our progress, and primarily demonstrate that this model of care can be implemented with limited
resources and replicated in numerous healthcare settings.
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