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Distilling wisdom from our collective experience
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If I were to summarize the most important role of
the pediatric cardiologist in two words, it would
read, “decision making”. This is notwithstanding the
development of specific domains within pediatric
cardiology as a result of which, many of us are involved
with doing diagnostic and therapeutic procedures and
delivering outpatient, inpatient, or intensive care.

WHAT ARE THE CONSIDERATIONS THAT
INFLUENCE HOW WE MAKE DECISIONS?

Most of us would agree here that our decisions are based
on a curious mix of considerations that include our
understanding of pathobiology, natural history of the
specific condition, data on early and long-term procedural
outcomes in the institution, and comorbidities. Because
of limitless possibilities in pediatric heart disease,
decision algorithms have to be individualized. Variables
such as family preferences, economic condition, sources
of funding, access to care, etc., are also to be considered
in the individualized decision making process. For those
of us who work in resource-poor environments these
are often the most important considerations and they
frequently impact decisions powerfully overriding all
other considerations.

As a result of this situation, we have increasingly become
accustomed to considerable empiricism. We rely a
great deal on individual or informal and unstructured
collective experience, expert opinion with varying degree
(often very little) of support from published data. Not
all of us recognize the fact that a number of biases can
potentially cloud our thinking. For example, we are all
especially vulnerable to the survivorship bias when we
draw conclusions on natural history based on individual
experience or when we attempt to assess the outcomes
after surgery or catheter based interventions. Our
impressions on the results of the procedure and natural
history are heavily influenced by examples of cases that
we see on follow-up. We have no knowledge of those
who do not reach us or who have been lost to follow-
up. While we recognize that loss to follow-up may have
been the result of an adverse outcome such as sudden
cardiac death, we often allow ourselves to be influenced
by the ones who reach us. Depending on our individual

mindsets we draw different conclusions. The optimists
among us tend to selectively recall good outcomes while
pessimists among us tend to recall poor outcomes.
Our insular existence in large tertiary care hospitals
contributes greatly to both these biases, that is, the
survivorship bias and recall bias. It is impossible to obtain
a true perspective about outcomes and natural history
while sitting in the ivory towers of large institutions
where pediatric cardiac programs are located. Virtually
all published data is on natural history and long-term
outcomes following therapeutic interventions are from
advanced economies and these results are unlikely to
be the same for resource-poor environments. Given
the fact that the overwhelming majority of the world’s
children live in resource-poor environments; it is
perhaps important to generate accurate data for these
environments as well.

In the last 20-30 years, an increasing number of pediatric
heart programs are being established in the developing
world. For example, in the 18 years between 1995 and
2013 over 20 new pediatric heart programs have been
successfully established in India. The results of pediatric
heart surgery are steadily getting better. Newborn
heart operations are performed in steadily increasing
numbers with gratifying early postoperative outcomes.!!
The growth of catheter interventions has been even
more impressive in terms of numbers and procedural
outcome. Many innovations in technique are now being
reported from centers in emerging economies.?* It
is now reasonably fair to state that much of what can
be accomplished in developed nations is realistic in a
number of centers in the developing world and emerging
economies. A number of health system challenges still
remain with regards to equity in care, availability and
access of pediatric heart services for the average child
in the region, and adequacy of the number of programs
for the population.?!

One significant challenge that perhaps needs to be
addressed through systematic and collective efforts of
all pediatric heart professionals in the region relates to
finding answers to key questions that we all face while
caring for children with heart disease in the region. The
answers to many of them are not available and cannot
come from studies in developed societies. Some examples
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of unresolved questions that frequently surface when we
take care of children with heart disease are listed in the
table. Some of the problems listed are common dilemmas
faced in low-resource environments. Many others are
significant dilemmas everywhere. However, because of
resource constraints it is perhaps even more important
for us to find answers to address them.

Thus far there has been there is a striking paucity of
efforts to systematically addresses the specific questions
that we encounter while taking care of children with
heart disease living in resource-poor environments.
While it is true that answers to some of the questions
listed in the table require complex study designs and
considerable resources, a number of important questions
can be addressed through carefully constructed
multicenter registries for specific conditions [Table 1].
These registries cost very little when compared to large
scale randomized controlled trials.

For example, if we seek to make better informed
decisions on common left to right shunts with elevations
in pulmonary vascular resistance and “borderline”
operability, we could easily design a standardized
protocol for diagnostic evaluation, management, and
follow-up that can be adopted by multiple participating
institutions in a prospective registry. Data collected
at specified intervals in a standardized fashion over
several years will be of immense value in deciding on
indications for closure of the shunt in this challenging
group of patients. A large database will allow for a wide
spectrum of clinical possibilities to be investigated. This
approach is perhaps best understood as an example
of Standardized Clinical Assessment and Management
Plans (SCAMPs). SCAMPs have emerged as a clinician-
designed approach to promoting care standardization
that accommodates patients’ individual differences,
respects providers’ clinical acumen, and keeps pace
with the rapid growth of medical knowledge.[®7!
They may be especially valuable in resource-poor
environments.

BARRIERS TO CLINICAL RESEARCH

It is perhaps true that all of us who work in resource-
poor environments and take care of large numbers of
children with heart disease recognize the pressing need
for accurate and representative data generated from
our patient population. Why have we done very little to
initiate collective efforts to systematically collect data
from our institutions? What are the barriers that come
in the way of a systematic pursuit of answers to our most
nagging questions? Most of us will understand and relate
to the barriers that I have listed below:
1. Time: The clinical workload in all institutions,
private and government is substantial and little
protected time is available for research. Many of us

sometimes face an ethical dilemma of devoting time
for research, while potentially denying attention to
pressing clinical responsibilities.

Culture: A critical mass of professionals interested in
research has not been reached in most places. Once
a sufficient number of professionals get involved
in research the peer group influence amounts to
a changed culture and becomes a strong driving
force. The culture of collaborative, systematic, and
disciplined efforts to collecting high quality data
exists only in a very limited number of individuals
and institutions. Often, competition comes in the
way of collaboration.

Incentives: Most hospitals in low-resource countries
primarily reward clinical output and do not provide
any significant financial incentive for research.
Research time is largely not compensated for.
This is unlike academic institutions in advanced
nations, where grants funds support salaries of those
interested in research. Other potential incentives
that include career promotions, academic leadership
status among peers are also quite limited.

Funding agencies: Few private companies fund
independent research. A limited number of
government agencies do fund research projects.
However, there are significant bureaucratic delays.
Investigators from developed nations often draft
projects funded by international agencies to be
done in the developing world. They do not always
specifically address the needs of our populations.
Conditioning in the formative years: Most Indian
medical institutions do not encourage students
to think independently and to ask fundamental
questions. There is a disproportionate emphasis
on accumulation of factual knowledge. Medical
students are increasingly unfamiliar with the process
of knowledge advancement in medicine. Subjects
such as research methodology, epidemiology,
biostatistics, and medical informatics receive
little attention. There is limited or no exposure
to basic laboratory research. Students are seldom
encouraged to investigate key clinical questions
through a systematic review of literature. With the
exception of a tiny minority, most doctors complete
their undergraduate and residency years with no
meaningful research output, without a practical
perspective on basic or clinical research and without
a keen desire to pursue research.

Willingness to share data: Many institutions are often
unwilling to share data. Multicenter studies require
the creation of robust platforms that allow sharing
of data while making sure that confidentiality of
the individual patient is not violated. There is
considerable concern that others will use valuable
data without any credit to the institution.
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Table 1: Examples of common questions that need to be addressed while caring for children with heart
disease in resource-poor environments

Domain

Selected specific questions

Common left to right shunts with
elevated pulmonary vascular resistance

Infective endocarditis

Mitral and aortic regurgitation in children

Follow-up after newborn heart
operations

Follow-up after repair of tetralogy of
Fallot

Single ventricle physiology presenting
for the first time in older children

Ebstein’s anomaly

Cardiomyopathy

Hypoplastic left heart syndrome

Complex pulmonary atresia requiring
multistage operations and catheter
interventions

Congenital heart disease with genetic
syndromes

Indications for catheter closure of atrial
and ventricular septal defects
Follow-up after catheter interventions

What preoperative data should be used to guide decision to operate? What should be the
operability thresholds?

Do pulmonary vasodilators help?

Repair and treat (with pulmonary vasodilators) or treat and repair?

Fenestrated patches?

What long-term results can be expected?

Are patients in low-resource environments at greater risk of endocarditis because of presumably
poor oral-dental hygiene?

Can we justify closing small patent ductus arteriosus and ventricular septal defects to prevent
endocarditis? How many ducts or ventricular septal defects will needed to be closed to prevent a
single episode of endocarditis?

Does the infant or a child’s heart respond differently to volume overload?

What echocardiographic measurements constitute definite indications for valve repair in
asymptomatic children?

What long-term outcomes can be expected after valve replacements in resource-poor
environments?

Is there an incremental benefit in using a point of care device to test INR at home?

What proportions of parents are comprehensively educated on long-term concerns after common
newborn congenital heart operations?

What proportions of patients are on a comprehensive regular follow-up that includes monitoring of
neurodevelopmental status?

Are the neurodevelopmental outcomes worse after delayed repair of congenital heart disease?
What proportion of caregivers are aware about the implications of chronic pulmonary regurgitation
and what proportions of parents are educated about the need for long-term follow-up and potential
pulmonary valve replacement?

How can we follow tetralogy of Fallot patients after repair in absence of a dedicated cardiac MRI
program?

Is there any merit in offering surgery for older children with mild hypoxia? What is the natural
history of balanced single ventricle physiology?

What is the outcome after staged single ventricle physiology correction in resource-poor
environments?

What is the long-term outcome after the Fontan operation in older patients with single ventricle?
Can systematic breathing exercises including yoga (pranayama) improve the Fontan physiology?
What operation works best?

What is the best time to operate?

Should we operate on asymptomatic infants or toddlers?

Do ACE inhibitors improve survival?

What metabolic conditions should we screen for and how?

What is the inter-stage mortality in resource-poor environments?

What are the long-term expectations with reference to survival, neurodevelopmental outcomes,
and quality of life in the resource-poor environment?

What is the expected long-term outcome for unoperated patients with tetralogy of Fallot and
pulmonary atresia?

What proportions of patients undergo repeat operations as recommended after initial operation?
What proportion of patients receives specific developmental rehabilitation?

What constitutes unequivocal right or left ventricular volume overload with the potential for long-
term adverse outcomes?

What proportions of patients who undergo device closure of heart defects are followed-up as per
standard protocol?

What proportions of serious events on follow-up are identified in a timely fashion?

What are the long-term results after closure of large defects (>25-30 mm) in terms of functional
status, ventricular function, and rhythm status?

What is the functional status following atrial septal defect (ASD) device closure? What is the basis
of chest discomfort that is commonly seen after ASD device closure?

This list is, by no means, a comprehensive one. ACE: Angiotensin-converting enzyme; INR: International normalized ratio; MRI: Magnetic resonance

imaging

THE WAY FORWARD

There are reasons to be optimistic. We, pediatric cardiac
professionals (cardiologists, surgeons, and intensivists)
are a group that has swum a great deal upstream thus
far in their professional careers. It is perhaps true that

most of us have rejected a number of easier and more
lucrative career options in our formative years and we
are largely inspired by the challenge of taking care of
children with heart disease. While we all recognize the
need to obtain better quality data to guide our decisions,
we have not perhaps internalized the extraordinary
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potential of a collective effort through multi-institutional
databases and registries.

Two examples of multi-institutional (and multinational)
registries that have been established specifically
for the purpose of collecting data from resource-
limited environments include the REMEDY registry for
rheumatic heart disease (RHD) and the International
Quality Improvement Collaborative (IQIC) for pediatric
heart surgery. The REMEDY registry seeks to provide
comprehensive, contemporary data on patients with RHD
from multiple sites in the developing world with a view
to help in the development of strategies to prevent and
manage RHD and its complications.®

The vision of the IQIC is to facilitate a collaborative
comprised of healthcare teams from around the world
working to create a culture of patient safety and
sustainable quality improvement infrastructures for
children receiving congenital heart surgery in developing
world programs. A database was created to track clinical
outcomes of in-hospital and 30-day mortality, surgical
site and blood stream infections, as well as other critical
indicators for congenital heart surgery. In the current,
3rd year of the collaborative, the number of participating
sites has grown to 39 sites almost all of whom are located
in resource-poor environments and is now the world’s
largest database for congenital heart surgery (http://
www.childrensheartlink.org/iqic).

It is pertinent to state here that REMEDY is primarily
initiated by adult cardiologists and IQIC has been
initiated by the Boston Children’s Hospital. So in the
truest sense these are not initiatives put together by
pediatric cardiac professionals from resource-limited
environments.

Initial efforts in setting up platforms for collaborative
research will be challenging given the number of barriers
that exist. With time and effort many of the hardships
can be overcome. Once the value of data is apparent to
all the stakeholders, it is likely that sufficient momentum
will be generated to systematically explore key questions
through a collective effort. The potential advantages are
many. Because of the large numbers that are seen in
individual centers, the prospect of collecting data on a
very large number of patients in a relatively short period
of time is a realistic one. The large numbers will also
potentially allow for testing of a wide range of clinical
possibilities. Collateral benefits are likely to be substantial

as well. There is potential to bring about a cultural change
in the participating institutions and eventually among
key opinion leaders in the region. By involving trainees
and fellows in collective multi-institutional research, the
next generation can be engaged. This is especially vital if
long-term follow-up data is to be collected and in order
to ensure sustainability.
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