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Abstract

Objectives—We sought to develop quality indicators (QIs) for outpatient management of adult
congenital heart disease (ACHD) patients.

Background—There are no published Qls to promote quality measurement and improvement
for ACHD patients.

Methods—Working groups of ACHD experts reviewed published literature and US, Canadian
and European guidelines to identify candidate Qls. For each QI we specified a numerator,
denominator, period of assessment and data source. We submitted the QIs to a 9-member panel of
international ACHD experts. The panel rated the QIs for validity and feasibility in 2 rounds, on a
scale of 1-9, using the University of California Los Angeles (UCLA)/RAND modified-Delphi
method and final QI selection was based on median scores.

Results—Sixty-two Qls were identified regarding appropriateness and timing of clinical
management, testing and test interpretation. Each QI was ascertainable from health records. After
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the first round of rating, 29 Qls were accepted, none were rejected and 33 were equivocal; on the
second round, 55 QIs were accepted. Final Qls included: 8 for atrial septal defects; 9 for aortic
coarctation; 12 for Eisenmenger; 9 for Fontan; 9 for D-transposition of the great arteries; and 8 for
tetralogy of Fallot.

Conclusions—This project resulted in development of the first set of QIs for ACHD care based
on literature, guidelines and a modified Delphi process. These Qls provide a quality of care
assessment tool for six ACHD conditions. This rigorously designed set of QIs should facilitate
measuring and improving quality of care for this growing group of patients.
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Introduction

The purpose of improving quality of care for adult congenital heart disease (ACHD) patients
is to provide health services that increase the likelihood of desired health outcomes and are
consistent with current professional knowledge.(1) The goal in providing quality care is to
decrease variation in practice patterns and improve health outcomes for patients with these
lifelong conditions and provide a common language for dialogue among patients, healthcare
providers, administrators and policy makers.

Measurement is the first step to quality improvement. In the 1960s, Avedis Donabedian
described a framework for quality assessment that formed the foundation of most quality of
care research methods used today.(2) This Donabedian model divides aspects of healthcare
quality into structure, process, and outcome to describe the effects of healthcare on
outcomes. We constructed a conceptual framework based on the Donabedian structure-
process-outcome model to illustrate this for ACHD patients.(2) This model shown in Figure
1 illustrates the integrated effects of structural, process and outcome aspects of healthcare
for ACHD patients and includes moderating patient factors.

Developing and implementing clinical care guidelines and assessing adherence to them
using structure and process quality indicators can provide a baseline for quality
improvement. However, guidelines differ from quality indicators in important ways.
Guidelines are recommendations for care meant to be applied prospectively to individual
patients while quality indicators are measures applied retrospectively to a group of patients
to assess if a care process was delivered or not. (3)

For adults with congenital heart disease, comprehensive guidelines for care have been
available since 1998 when Canada published the first set.(4) Subsequently Europe and the
United States also published their own sets of guidelines and Canada and Europe reported
their most recent revisions in 2010.(5-10) All sets of guidelines were developed in similar
manners using the opinions of national and international experts in ACHD and related
specialties as well as available literature and evidence. The recommendations are meant to
be comprehensive for caring for ACHD patients with any lesion. Much of the evidence is
level 1C (expert consensus opinion)(11) because that was the best available when the
guidelines were written.

The purpose of this project was to develop quality of care assessment tools for ACHD
patients based on published guidelines in order determine the extent to which the guidelines
are being applied and to arrive at a set of measures that can be evaluated, revised and
updated as new data become available. Given the breadth of congenital heart defects and the
wide scope of inpatient, outpatient and procedural care, we chose to focus our attention on
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outpatient care of common adult congenital heart lesions for this first set of quality
indicators (QI). Our objectives were to develop valid and feasible quality indicators for
outpatient management of 6 ACHD conditions: tetralogy of Fallot (TOF), secundum atrial
septal defect (ASD), coarctation of the aorta (COA), D-transposition of the great arteries
(TGA) with atrial switch operation, single ventricle with Fontan operation (FONTAN) and
Eisenmenger syndrome. ASD commonly has survival into adulthood, and another 3 lesions
(TOF, COA, TGA) are highly represented in adult CHD clinics. This is not surprising, since
palliative and reparative surgeries for TOF, COA and TGA were among the earliest CHD
surgeries performed in the 1940s-1960s. We included the remaining two conditions,
Eisenmenger syndrome and single ventricle physiology with Fontan surgery, due to the
complexity of underlying disease and cardiovascular physiology, requiring highly
specialized medical management.

Definitions of Anatomic Subgroups

Our goal in choosing the lesions and the anatomic subgroups was to attempt to capture a
large but consistent proportion of patients currently followed in ACHD clinics. Patients with
ASD are those with an isolated secundum ASD repaired with or without a residual shunt or
unrepaired. Patients with COA are all those with repaired or unrepaired COA distal to the
left subclavian artery with or without bicuspid aortic valve. Patients with ES are all those
with cyanosis and pulmonary vascular disease in association with a prior right to left shunt.
The Fontan subgroup includes all forms of single ventricle physiology with any type of
Fontan repair. Patients with TGA are only those with D-TGA who have undergone an atrial
baffle repair of the Mustard or Senning type. The TOF subgroup includes patients with
uncomplicated TOF and complete intracardiac repair; the subgroup is not intended to
include complex TOF with pulmonary atresia and major aorto-pulmonary collaterals or
combination lesions like TOF and atrioventricular canal.

Working Groups

Published guidelines from the US, Canada and Europe and relevant medical literature were
reviewed by working groups of ACHD experts to obtain candidate QIs.(5-10) In order to
develop the preliminary quality indicators, working groups composed of 3-5 ACHD
clinicians were organized for each condition. The working groups developed up to 10 Qls
per condition. The Qls were designed to be applied to patients being followed in any
outpatient cardiology practice, not specifically ACHD practices. After the working groups
completed their literature reviews and developed draft Qls for their assigned conditions, all
guidelines and Qls for the different conditions were systematically reviewed and revised for
consistency by Drs. Marelli and Gurvitz. This led to further definition and refinement of the
Qls before presentation to the panel of experts. These revisions ensured each QI included the
specification of a numerator, a denominator, a data source, a period of assessment (when
applicable), an evidence grade, and supporting literature (Table 1). All Qls were classified
as structure or process indicators. There were no outcome indicators proposed. Levels of
evidence were defined in the typical number and letter system as follows: (1) intervention is
useful and effective, (l1a) weight of evidence/opinion is in favor of usefulness/efficacy, (11b)
usefulness/efficacy is less well established by evidence/opinion, (I11) intervention is not
useful/effective and may be harmful; Level (A) Data from many large randomized clinical
trials (RCTs), (B) Data from fewer smaller RCTs, careful analysis of non-randomized
studies, observational registries, and (C) expert consensus(11).
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RAND-UCLA Delphi Panel Methodology

We used the UCLA/RAND appropriateness method and modified Delphi process to arrive at
the final set of Qls.(12,13) This methodology includes the extensive literature review
described above. The candidate Qls (Table 2) were submitted to a 9-member panel of
international ACHD experts for 2 rounds of rating for validity and feasibility on a scale of
1-9. Experts for the panel were chosen based on nominations from the following
organizations: American College of Cardiology (ACC), American Heart Association,
Canadian Adult Congenital Heart Network, International Society for Adult Congenital Heart
Disease and the medical advisory board of the Adult Congenital Heart Association (ACHA).
Only 2 initial panel invitees declined, one due to prior commitments and one due to travel
distance from Europe. The final panel was composed of ACHD physicians from the US and
Canada with backgrounds in adult cardiology, pediatric cardiology or both. The experts
were highly experienced congenital cardiologists and had spent between 12—40 years in
cardiology practice. Experts in catheterization and imaging were included but no
electrophysiology or transplant specialists were on the panel due to the lack of these
subspecialties among the nominees.

The expert panel completed two rounds of rating the quality indicators. All indicators were
individually graded by each panelist for validity and feasibility on an ordinal scale of 1-9. A
high validity score meant the indicator was clinically relevant, supported by available
scientific evidence or expert consensus, and that adherence to it would be considered
delivery of high quality care. A high validity score also indicated that a large proportion of
the determinants of adherence to the QI were under the provider’s or clinic’s control and
compliance with the indicator would confer health benefits. A high feasibility score meant
that the data needed to determine eligibility and adherence to the indicator would be readily
available in the average medical record (or should be available), the data would likely be
unbiased, and estimates of performance based on medical records data are likely to be
reliable.(13)

The first set of ratings were performed and returned to the primary investigators (AM/MG)
by email. Median feasibility and validity scores and mean absolute deviations from the
median were calculated for each indicator. The median was used to measure the central
tendency of the panelists’ ratings while the mean absolute deviation from the median was
used to measure the dispersion of ratings.(14) Indicators with high median ratings [(7-9) for
validity and (4-9) for feasibility] and rated with agreement (or minimal dispersion of scores)
according to the mean absolute deviation from the median score were considered ‘accepted’
while those with low ratings (1-3 for validity and/or feasibility) were rejected. Indicators
with median ratings between these two ranges (validity median 4-6) and/or scored by
panelists with disagreement or an indeterminate level of agreement based on the mean
absolute deviation from the median (wide spread of scores) were listed for further discussion
in the next rating round. We contacted each panelist after the first round to discuss their
individual results in order to better understand outlier scores, and to address any specific
questions or concerns of the panelists.

The second round of ratings by the experts occurred at the in-person Delphi panel meeting in
May 2011 in Boston, MA. The participants discussed the Qls identified for further
consideration after the first round of scoring. The panelists proposed minor additions,
deletions or modifications to the set of indicators, particularly those indicators with low-
moderate scores or those with significant disagreement among the panelists as assessed by
the mean absolute deviation from the median score. Following the discussions, each panelist
individually re-scored the QIs for validity and feasibility on the 9-point Delphi scale. These
results were scored and analyzed in the same way as the first round of scoring. Those
indicators with a median score of 7-9 on validity and 4-9 on feasibility and scored without
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significant disagreement were included in the final set of quality indicators, the others were
discarded.

Expert Definitions

Results

Refining the quality indicators required the development of definitions for the term “expert”
in relation to multiple aspects of CHD. In the ACHD guidelines, many of the
recommendations for care include the need for an ACHD expert or for an expert in clinical
care, catheterization, or imaging. The guidelines, however, do not define the cited expertise.
We therefore developed pertinent definitions for the purposes of this project. The ACHD
expert definition was developed with the knowledge that a board certification for ACHD
was being considered so this definition would need to be able to be revised in the future. The
American Board of Medical Specialties announced the creation of a subspecialty
certification in ACHD in December 2012, and the exam is expected to be available by 2015.

We based the expert definitions on two sources. First, we considered published guidelines
including those for adult and pediatric cardiovascular training (15-17), and the Bethesda
conference recommendations on what constitutes an ACHD regional center.(18) Second, we
consulted the American Congenital Heart Association clinic directory, which includes self-
reported data from self-identified ACHD centers. To determine what elements most
commonly comprise the profile of self-reported ACHD experts we looked at the distribution
of three variables extracted from the ACHA website: the number of years in ACHD
practice; the percent time spent in ACHD practice and the total number of patient visits per
center per year. For each of these variables we obtained a histogram of distribution based on
available data as well as minimum, maximum, median and interquartile range data. These
data and suggestions for expert definitions were presented to the expert panel for input,
revision and adjustment. The final definitions were divided into clinical and technical
expertise domains and are presented in Table 3.

Quality Indicators and Results of Panel Ratings

The working groups and primary investigators proposed a total of 62 Qls for consideration.
After the first round of scoring, none were rejected, 29 scored high enough on validity and
feasibility to be accepted, and 33 warranted further discussions or modification. After all
controversial indicators were discussed for a given condition; panelists rescored the
indicators for that condition. This second round of scoring resulted in 55 (89%) indicators
being retained including 8 for atrial septal defects, 9 for aortic coarctation, 12 for
Eisenmenger, 9 for Fontan, 9 for D-transposition of the great arteries, and 8 for tetralogy of
Fallot. All of the 55 retained QIs are recommended to assess quality of care. Six QIs were
removed for low validity and one QI was removed due to substantial dispersion of ratings
and thus disagreement among the panelists (Table 2).

One example of a recommended QI would be an annual visit with an ACHD cardiologist for
patients with Fontan procedure. For patients in specialty ACHD clinics, this would include
an annual visit. However, for patients followed in non-ACHD cardiology clinics, this would
include the need for an annual referral to an ACHD expert. This QI passed, but other Qls
were rejected. Rejection of a QI does not mean it is not considered to be important; it may
mean that the evidence base was not as strong or that the data was not feasible to collect in a
reasonable and accurate manner. For example, for patients with ASD, “cardioversion to
attempt restoration of sinus rhythm if atrial fibrillation” was rejected after the second round
of voting. As can be seen in Table 2, panel 1, in Round 2 the median validity score
decreased from 6.0 to 3.0 and the median feasibility score decreased from 7.0 to 5.0 with an
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increase in deviation to 2.3. This should not be taken to mean that the panel did not perceive
the restoration of sinus rhythm to be important in the management of atrial fibrillation in
patients with ASD. It means that a significant number of panelists did not feel the evidence
strongly supported which groups would benefit most and how this data would be reliably
collected or specifically measured.

Type of Indicators and Supportive Evidence

The proposed indicators were either related to healthcare process (85%) or structure (15%).
No pure outcome indicators were proposed or included. In total, the Qls addressed the broad
categories of clinical testing (45%), appointments (20%), procedures (15%) and counseling
(18%). The evidence level supporting each indicator was either determined by the published
guidelines or assigned by two of the authors (AM/MG) based on available literature and
evidence criteria.(11) The evidence supporting the measures was predominantly level IC
(41/62) with two measures graded 1A, 12 measures rating 1B, 3 rating 11aB, 4 rating I1aC,
and 1 rating 111B. The total is greater than 62 as the evidence supporting some of the
indicators was graded differently in different guideline documents or literature. Table 2
shows corresponding levels of evidence and metric type for QIs that were retained or
rejected. Indicators common to multiple lesions are shown in Table 4.

Discussion

To our knowledge this is the first effort to develop a valid and feasible set of Qls to assess
the quality of outpatient ACHD care. Although the ACHD population is growing and
guidelines for care exist, prior to this effort, there were no established measures to assess
quality of care using these guideline standards. (19) We demonstrated that published
literature and guideline documents can be utilized to inform the development of candidate
QIs for ACHD care. We engaged international experts applying the RAND-UCLA modified
Delphi method to select a final set of Qls. This quality measure development effort
constitutes an important step in facilitating the assessment and improvement of quality care
for ACHD patients.

The National Quality Forum has recognized the need to improve health care in America
leveraging input from multiple stakeholders.(20) Quality measurement provides the basis for
understanding where improvements are most needed and for testing the effectiveness of
quality improvement interventions. They further provide the basis for quality reporting.(21)
Adults with CHD are one of the fastest growing groups in cardiology.(19) They are also one
of a growing number of adult patient groups with chronic life-long diseases of childhood.
(22) In spite of this, efforts aimed at quality measurement are scant.

Expert consensus guidelines are written to standardize care based on best available evidence.
However, guidelines are applied prospectively and intended to be broad in scope and allow
margins in applicability based on the supporting grade of evidence and the sub-groups of
patients to which they are applied. Guidelines are flexible in order to accommodate clinical
judgment and the decision to follow a guideline remains with the individual physician in
conjunction with his/her patient.

In this effort, we took the next essential step to decreasing practice variation by developing
valid and feasible quality indicators for the 6 stated conditions informed by clinical
guidelines. In contrast to guidelines, quality indicators, provide specific measures that are
applied retrospectively to a group of patients to assess the processes of care received or not
received by those patients.(3) Quality indicators should be sufficiently supported by
scientific evidence and/or expert consensus such that failure to implement them would be
considered incongruous with the standards of care for a particular condition. Thus Qls
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provide metrics to evaluate and measure the quality of care provided and are often used as a
basis for quality improvement initiatives. In interpreting the findings of this project, it is
recognized that different Qls might have been recommended or rejected for particular
conditions. The fact that one QI is retained or considered for some lesions but not others
does not indicate that the retained QI may not be generalizable. For example, an annual 12
lead EKG is recommended for TOF and TGA but not other conditions. In the other lesions,
although an EKG may be important, other QIs were chosen by the working groups or were
more highly rated. QI consideration and recommendation is therefore a composite
expression of what experts perceived to be most feasible and valid for specific lesion
categories.

We found that for ACHD care, as with many other conditions such as coronary artery
disease, the QIs centering on the structural and process dimensions of quality were favored
over those representing the outcome dimension. It is not known if structure and process
measures selected will correlate with outcome but we anticipate that outcome measures will
be developed in the future as more consistent clinical data becomes available. At the current
time, structure and process measures of quality would constitute important steps in shaping
quality of care for ACHD patients.(23)

Quality improvement initiatives are increasingly recognized in cardiology as well as in other
chronic disease models. Qls have been developed for the management of acute myocardial
infarction and percutaneous coronary interventions using national expert panels and a two-
step modified Delphi process similar to the one used in this project.(24,25) In both of these
efforts, the majority of measures selected were related to structure and process rather than
outcome. This is so in spite of the fact that there are significantly more studies evaluating
medical and interventional outcomes for coronary disease than for congenital heart disease.

In pediatric cardiology, there are limited large randomized trials or long term outcome
studies on which to base quality improvement initiatives. However, moving forward, efforts
are centering on outcomes evaluation, particularly for surgical and interventional
procedures. There has been pilot work measuring surgical technical performance in pediatric
congenital heart surgery.(26) The components of the technical performance scores were
developed for surgeries on four congenital conditions and were agreed upon by expert
consensus opinion. For interventional cardiac catheterization, methods have been developed
to risk adjust for case mix complexity thus allowing outcome comparisons between
institutions and procedures.(27) A recent national effort by the ACC to develop a
catheterization registry and evaluate procedural outcomes has successfully recruited over 50
centers to participate.(28) Outside of procedural outcomes, there have also been efforts
aimed at other areas within pediatric cardiology focusing more on processes of care. One
such effort is the quality measures working group of the ACC. One goal of the group is to
develop quality metrics across eight clinical areas and then to potentially combine the
metrics into an online ‘scorecard’ for the interested CHD community for internal quality
improvement.(29)

Other chronic diseases have made significant progress in improving quality of care. The
cystic fibrosis model as determined by the Cystic Fibrosis Foundation incorporates serial
establishment of a patient registry, establishment of a research development program, and a
quality improvement initiative that have been used for program accreditation. This has led to
the development of a culture of group data collection and transparency when it comes to
performance benchmarking.(30) Several efforts are underway in ACHD care that may
enable electronic deployment of the ACHD metrics developed in this effort to improve
knowledge translation, decision support and tracking for reporting purposes. We expect that
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consistently and comprehensively collected data can be organized between providers and
practices facilitating local and national quality improvement efforts.

Limitations

The quality measure development process used here has inherent limitations. First, we relied
on literature and practice guidelines that are mostly level of evidence C in the QI
development. We also relied on expert panel opinions. A different panel of experts might
have selected a different set of Qls. While this is a known and reasonable part of the RAND/
UCLA method, it does impose some uncertainty in the Qls. The ACHD experts serving on
the panel were nominated from multiple national and international congenital cardiology
organizations. We sought to obtain a wide representation of expert practicing cardiologists
caring for ACHD patients. The fact that no ACHD electrophysiologist or transplant
specialist was included in our panel does not indicate that the importance of those
subspecialties was not recognized or that Qls regarding those topics are not important or
valid. It only indicates that, at the time of this panel, experts representing those specialized
subgroups were not included among the nominees. Future panels may have different
compositions of experts.

Some of the Qls will also be limited by the definition of ACHD experts. As board
certification for adult congenital heart disease was only recently approved by the American
Board of Medical Specialties, there were no established references or “gold standard”
criteria to define the relevant expertise. The proposed “expert” working definitions are
designed to change as certification testing becomes available and policies change in the
future. In this first iteration of ACHD QIs, we sought to cover processes of care where the
greatest amount of agreement exists at the current time based on the existing published data.
Congenital heart disease is rapidly evolving and our populations are changing not only in
demographics but also in terms of anatomical and surgical substrates. Like guideline
documents, it is planned that these QIs will be updated on a regular basis, not only as more
data becomes available but also for specific types and subgroups of patients. Finally,
development of detailed measure specifications and field testing are needed to fully
operationalize and further validate these QI metrics.

Conclusions

The elaboration of care guidelines for ACHD patients has constituted an important initiative
in attempting to create standards of care for this group of patients. They underscore the need
to achieve the highest possible quality of care. Recognizing the difference between
guidelines and quality indicators, we leveraged published literature and guidelines to
develop the first set of Qls for ACHD care. We learned that in our field at this point in time,
both the literature and our expert panel gravitated towards indicators related to process and
structure of care rather than outcomes. This will allow refinement of quality of care moving
forward. The development of these quality indicators constitutes a pivotal point that will
allow us to begin to measure quality of care being delivered. In future studies, this first
iteration of a quality assessment tool will be tested, updated, refined and expanded as more
data become available. With this project we have advanced the process of improving the
quality of care for the growing group of ACHD patients.

Abbreviations

quality indicator

ACHD adult congenital heart disease
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TOF tetralogy of Fallot

ASD atrial septal defect

COA coarctation of the aorta

TGA d-transposition of the great arteries

RCT randomized clinical trials

ACC American College of Cardiology

ACHA Adult Congenital Heart Association
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STRUCTURE PROCESS OUTCOMES

System:
- Cost-effective care
- Efficient services

High Quality

Specialty Centers »| - Technica

Care
I
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Accessible Services [ - Inpatient Individual:
- Outpatient - Mortality
- Morbidity
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quality of life
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Figure 1. ACHD Quality of Care Conceptual Model

Conceptual framework based on the Donabedian model of quality of care illustrating the
integrated effects of structural, process and outcome aspects of healthcare including
moderating patient factors(2)
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Table 1

Metric elaboration for tetralogy of Fallot illustrating the steps in achieving operationalization based on

literature review

CHD Condition

Tetralogy of Fallot
Your Name:

Metric 1

Minimum of yearly scheduled return visit with cardiologist who has ACHD expertise for patients with TOF
repair and followed by an ACHD specialist. Question we are asking: Are ACHD cardiologists scheduling patients
with TOF repair for yearly visits?

Metric operationalized

Scheduled return visit with a cardiologist with ACHD expertise at least yearly

Numerator Patients who had or were recommended to have visit with a cardiologist with ACHD expertise at least every 12
months
Note: “Had” or were “recommended to have” accounts for patient non-compliance.

Denominator Patients with TOF repair followed by a cardiologist with ACHD expertise

Sour ce of Data

Medical record

Rational
« Evidence Level IC
« Structure
« Process Vv
» Outcome
« Guideline support Yes
« Period of Assessment | 12 months

« References

1  Warnes C. et al Circulation 2008 guidelines for the management of adults with congenital heart
disease Circulation 2008;118:e714-e833

Notes: In terms of visit, US Guidelines do not specify the components of the visit but indicate in the text features
of the physical exam to be sought. In terms of surveillance the Canadian guidelines say “regularly” but do not
specify “yearly” and the ESC guidelines say “periodic which in most patients is annually”. A visit here is defined
as a check-up independent of acute care issues.
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Table 3

Definitions used to qualify adult congenital heart disease (ACHD) and congenital heart disease (CHD)

expertise.

A cardiologist with
ACHD expertise

A cardiologist who has received level 2 or level 3 ACHD training as per published definitions

OR for those who have not received formal training

A cardiologist who spends at least 20% over 9 years or 50% over 5 years of his/her time in ACHD practice. This
definition uses the lowest interquartile range of the practice patterns extracted from Adult Congenital Heart
Association.

CHD specialist with
imaging or cardiac
catheterization
expertise

1  Anadult cardiologist with ACHD expertise who has level 3 training in echocardiography, MRI or
cardiac catheterization as defined by the adult training guidelines. OR

2 A pediatric cardiologist with ACHD expertise and with advanced echocardiography, MRI or cardiac
catheterization expertise as defined in the pediatric training guidelines. OR

3 A pediatric cardiologist with advanced technical training or adult cardiologist with level 3 technical
training, both as defined by training guidelines, who work in a team with at least 1 ACHD specialist
immediately available, on site, for face to face consultation.
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Table 4

Quality indicators common to several of the congenital heart disease (CHD) lesions

Quality Indicators CHD Lesions

Annual visit with adult CHD specialist ASD closure (if pulmonary hypertension, arrhythmia,
valve disease), COA (repaired), ES, Fontan, TGA,
TOF

Oxygen saturation annually ES, Fontan

Catheterization performed by CHD catheterization specialist COA (interventional only), Fontan, TGA, TOF

Appropriate SBE prophylaxis counseling ASD, ES, TGA, TOF

Pregnancy/contraception discussion annually ES, Fontan, TGA

Annual 12 lead electrocardiogram TGA, TOF

Trans:_horacic echocardiogram interpreted by cardiologist with CHD imaging Fontan, TGA, TOF

expertise

ASD, atrial septal defect; COA, coarctation of the aorta; ES, Eisenmenger syndrome; TGA, d-loop transposition of the great arteries following
atrial baffle repair; TOF, tetralogy of Fallot
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